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Today's teenager expects 
л lot more tha 


„medicine from 


he plight of today’s teenager in these socially tule 
В times is often precarious at best. According to а re~ 
cent national survey, there has been a 30% increase in: 
teenage sexual activity in the last five years.' Also, half of 
all out-of-wedlock births are attributed to teens. Up to 
two-thirds of these are unwanted, unplanned births.’ 
Trapped in the midst of rapidly changing sexual mores, 
the teenager is further beset by uncertainty, timidity, 
ignorance, and misinformation. 

Thats why todays younger patient needs and de- 
serves thorough counseling — underlined by compas- 
sion, reassurance, and trust — in many areas. These 
range from the basic facts of life, in some cases, to more 
serious subjects like venereal disease. But, no issue is 
more sensitive, or more in need of physician/patient 
exploration than that of contraception. 

Today, contraceptive counseling often culn+sates 
in the selection of a low-dose oral contraceptive like, 
Brevicon. Brevicon offers a rate of efficacy comparable 
to higher-dose formulations and its incidence of men- 
strual irregularities is low. In 16,345 cycles among 1,168 
patients, there were 0.22 pregnancies per 100 woman 
years. Breakthrough bleeding occurred in 5.1% of cycles, 
and amenorrhea in 1.0% of cycles. Dropout rate due 
to menstrual irregularities during the crucial first three 
months was 3.4%. 

Counseling, compassion, and Brevicon — a good 
combination for many of today’s teenage patients. 





tablets 


Brevicon Asign of the times 


(norethindrone 0.5 mg with ethinyl estradiol 0.035 mg) 


1. Zelnik, M. and Kantner, R.: Sexual and Contraceptive Experience of Young Married 
Women in the United States, 1976 and 1971. Family Planning Perspectives. Vol. 9, No. 2, 
March/April 1977. 

2. Monthly Vital Statistics Report: Natality Statistics, National Center for Health Statistics, 
Vol. 26, No. 5, September 1977. : 
Note: Serious as well as minor side effects have been reported following 

the use of all oral contraceptives. These include thromboembolic dis- | 
ease. The physician should remain alert to the earliest manifestations of | 

any symptoms of serious disease and discontinue oral contraceptive | 
therapy when appropriate. The physician should be fully aware of the 
prescribing information for this product. 

Please see following page for summary of prescribing information. 






Syntex (EB) Inc. 
Humacao, Puerto Rico 00661 


(norethindrone 0.5 mg. with ethinj A ul 0.035 P 
Brevicon* 28-Day тые: 


è (21 norethindrone 0.5 mg. with TUNI estradiol 


0.035 mg. tablets followed by 7 inert tablets) 





ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS 0.C.s are indicated for the 
out rate for medical reasons, as observed in the tlinical trials conducted with 
BREVICON, appears to be somewhat higher than observed with higher dose 
|. Combination products. The dropout rate due to menstrual disorders and ir- 
.. fegularities was also somewhat higher, dropouts being equally split between 
|. Menstrual #isorders and irregularities and other medical reasons attributable 
_ to the drug. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM 0.C s. 
.. Stüdies have shown a positive association between the dose of estrogens in 
_ 0.C.s and the risk of thromboembolism. For this reason, it is prudent and in 
- keeping with good principles of therapeutics to minimize exposure to estro- 
.. gen. The O.C. product prescribed for any given patient should be that product 
| Which contains the least amount of estrogen that is compatible with an ac- 





prevention of pregnancy. The drop- 





. ceptable Duo rate and patient acceptance. It is recommended that new 
| acceptors of 0.U.s should be started on preparations containing 0.05 mg or 
less of estrogen. 


Or suspected pregnancy (see Warning No 

‚ U.C.s should not be used in women who have or have had any of the 

conditions: a. Thrombophlebitis or thromboembolic disorders. b 

Cerebral vascular or coronary artery disease. c. Markedly impaired liver func- 

tion. d. Known or suspected carcinoma of the breast. e. Known or suspected 
ейп dependent neoplasia. f. 
WARNINGS: Cigarette smoki 


Undiagnosed abnormal genital bleeding 

" increases the risk of serious car- 
| diovascular side effects from 0.C. use. This risk increases with age and 
With heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 
-| The use of 0.C.s is associated with increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
гурил, Practitioners prescribing O.C.s should be familiar with the 
following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems. An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
|. O.C.s is well established. One British Study demonstrated an increased rela- 
_ tive risk for fatal venous thromboembolism; two British and three American 
| Studies demonstrated an increased relative risk for non-fatal venous throm- 
_ boembolism. These studies estimate that users of 0.C.s are 4 to 11 times 
ШР aM than nonusers to ee 3 these diseases without evident cause 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
ine relative risk for stroke, which had not been shown in prior British 
st . In a collaborative American study of cerebrovascular disorders in 
men with and without predisposing causes, it was estimated that the rela- 
_tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
| and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
“than іп nonusers. A British long-term, follow-up study reported in 1976 a 
ly significant association between O.C. use and stroke. Another British 
ng-term, follow-up study had suggested such an association in 1974, but 
„number of cases was too small to estimate the risk. MYOCARDIAL IN- 
TION, An increased relative risk of myocardial infarction associated with 
0f 0.C.s has been reported, confirming a previously suspected asso- 
lation. One study conducted in the United Kingdom found, as expected, that 
‘the greater the number of underlying risk factors for coronary artery disease 
ше smoking, hypertension, hypercholesterolemia, obesity, diabetes, 
hist FAN pree xemia) the higher the risk of developing myocardial 
ads 10! dless of whether the patient was ап O.C. user or not. 0.C.s, 
h “Were found to be an additional risk factor. In terms of relative risk, it 
has р estimated that О.С. users who do not smoke (smoking is consid- 
егей Ф{тїаїог predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke 
О.С. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
ps must be given serious consideration. (The estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groups: consequently, 
ша! U.S. death rates could be higher.) The importance of other predispos- 
" conditions mentioned above in determining relative and absolute risks 
às not been quantified; other synergistic actions may exist. RISK OF DOSE 
In an analysis of data derived from several national adverse reaction reporting 
Systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is Ay, related to the dose of estrogen used 
 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
Sociated with a higher risk of thromboembolism than those containing 0.05- 
.08 mg of estrogen. Their analysis did suggest, however, that the Quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
рл Ju Study in the United States. Careful epidemiological studies to de- 
ine the degree of thromboembolic risk associated with progestogen-only 
D.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women using these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 

























DRY DISEASE. A large British prospective study estimated the Mortality rate 
100,000 women per year from diseases of the circulatory system for 
users and nonusers of O.C.s according to age, smoking habits, and duration 


hese. The overall excess death rate annually from circulatory diseases for 
J.C. users was estimated to be 20 per 100,000 (ages 15-34 —5/100.000; 
iges 35-44 —33/100,000; ages 45-49 — 140/100,000). The risk is concen- 
rated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of 0.C. use. It was not possi- 
dle, r, to examine the interrelationships of age, smoking, and dura- 
ion of use, nor to compare the effects of continuous vs. intermittent use 

though the study showed a 10-fold increase in death due to circulatory dis- 
ases in users for 5 or more years, all of these deaths occurred in women 35 
ir older. Until larger numbers of women under 35 with continuous use for 5 
ir more years are available, it is not possible to assess the magnitude of the 
elative risk for this younger age group. The available data from a variety of 
оигсеѕ have been analyzed to estimate the risk of death associated with vari- 
ius methods of contraception. The estimates of risk of death for each method 
nelude the combined risk of the contraceptive method eg., thromboem- 
\olic and thrombotic disease in the case of 0.C.s) plus the risk attributable to 
гедпапсу or abortion іп the event of method failure. This latter risk varies 
(ith the effectiveness of the contraceptive method. The findings of this 
nalysis are shown in Table 1 below. The study concluded that the mortality 
Ssociated with all methods of birth control is low and below that of 
hildbirth, with the exception of 0.C.s in women over 40 who smoke. (The 
ates given for pill only/smokers for each age group are for smokers as a 
lass. For "heavy" smokers (more than 15 cigarettes a day), the rates given 
‘ould be about double; for "light" smokers (less than 15 Cigarettes a day). 
bout 50 percent.) The lowest mortality is associated with the condom or dia- 
hragm backed up by early abortion. The study also concluded that 0.C. 
Ser$ who smoke, especially those over the age of 30, have a greater mortal- 
y risk than O.C. users who do not smoke. 

ABLE 1. The annual number of deaths associated with control of fertility and 

? control per 100,000 nonsterile women by regimen of control and age of 





omen are: 
15-19 20-24 25-29 30-34 35-39 40-44 
о method 5.6 6.1 7.4 139 208 226 
Jortion only 1.2 1.6 1.8 lg 1.9 12 
ll only—nonsmokers 1.3 14 14 con 45 ТЛ 
П only—smokers 1.5 i6 16 108 134 589 
Ds only 0.9 *0. 12 1.4 2.0 1.9 
aditional 
intraception only Tu. B 2 3.6 5.0 4.2 
aditiggal contra- 5 
02 | 02°. 03 “03.03 02 


ption and abortion 
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le risk of,thromboembolic and thrombotic disease associated with 0.C.s 








increases with age after approximately age 30 and, for rdial infarction, 
is further increased by hypertension, nyperli idemias, obest , diabetes, or 
history of preeclampic toxemia and especially by cigarette smoking. Based on 
the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of 0.C.s: 


TABLE 2. Smoking habits and other predisposing conditions — risk as- 
sociated with use of 0.C.s 








Age Below 30 30-39 40+ 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 
(No predisposing conditions) D CD C 
Nonsmokers 
(other predisposing conditions) C св ВА 





A— Use associated with very high risk. C — Use associated with moderate risk. 
B— Use associated with high risk. D — Use associated with low risk. 





The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be 
Suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic кинап has been re- 
ported in O.C. users. If feasible, O.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Among patients with thromboem- 
bolic disease, the results of Fotroagactive Studies suggest the possibility of an 
increased risk for users who are of blood types A, B, or AB, as compared with 
those of type 0. Ocular Lesions: There have been reports of neuro-ocular le- 
Sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue O.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision: onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal Species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
Crease the incidence of mammary nodules, benign and malignant, in dogs 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.s. Of the adenocar- 
Cinomas found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g.. irregular bleeding at the time 0.C.s were 
first given, polycystic ovaries) nearly all occurred in women who had used a 
Sequential О.С. These products are no longer marketed. No statistical associ- 
ation has been reported suggesting an increased risk of endometrial cancer in 
users of conventional combination or proges.ogen-only 0.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking 0.C.s or estrogens. In one study. how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s, а ү risk was suggested for the subgroups of 0.C 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in О.С. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of dysplasia within the first 6 months of pill use was 
Suggested to be predictive of ia oar after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
Studies of an increased risk of cancer associated with O.C.s. Close clinical 
Surveillance of all women taking O.C.s is, nevertheless, essential. In all cases 
0f undiagnosed persistent or recurrent abnormal vaginal seed appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, Шоу 
lic disease or abnormal mammograms should be monitored with particular 
Care if they elect to use O.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and сор 0! a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. Опе study showed that O.C. formu- 
lations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an "acute 
abdomen". The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic arteriog- 
raphy may be a useful procedure in diagnosing primary liver neoplasm 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational agents — during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinarily extreme! 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that 0.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use 0.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
posed to diethylstilbestro! (from 30 to 90%) have been found to have epithe- 
lial changes of the iy es and cervix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may р abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including 0.C.s, 
in pregnancy. In one case-control study it was estimated that there was a 
-told increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very Short and involved only a few days of treatment. The data Suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
Children born to women who received female hormones, including О C.s, 
during early pregnancy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that tri loidy and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing 0.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after Stopping 0.C sis 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
period (or after 45 days from the last menstrual period if progestogen-only 
0.C.s are used) and further use of O.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the SALES regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue 0.C.s with the intent of becom- 
ing pregnant use an alternate torm of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no precise information is availahle nn which tn hace thie raram- 
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mendation. The administration of progestog or еп-еѕігоде 
combinations to induce withdi bleeding sho mire qe as 0 
pregnancy. 6. Gall Bladder Disease: Studies report an increased ris gai 
bladder disease in users of 0.C.s or estrogens. In one Study, an incggaset 
risk appeared after 2 years of use and doubled after 4 or 5 years of use. Ir 
another study an increased risk was nt between 6 and 12 months o 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose toi 
erance has been observed in a significant percentage of patients on 0.C 
For this reason, prediabetic and diabetic patients should be carefully 
served while receiving 0.C.s. An increase in Eco cde and total p| 
pholipids has been observed in patients receiving O.C.s. The clinical signifi 
cance of this finding is unknown. 8. Elevated Blood Pressure: An increase in 
blood pressure has been reported with 0.C. use. In some women, hyperten 
Sion may occur within a few months of beginning O.C. use. In the first year of 
use, the prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, however, with longer exposure, and in the fifth year of use is 
1wo and a half to three times the reported prevalence in the first year. Age is 
also strongly correlated with the development of hypertension in O.C. users 
Women with a history of elevated blood pressure (hypertension), preexisting 
renal disease, a history of toxemia or elevated blood pressure during preg- 
nancy, a familial tendency to hypertension or its Consequences, or a ow 
of excessive weight = Or fluid retention during the menstrual cycle may be 
more likely to develop elevation of blood pressure when given 0.C.s and. 
therefore, should be monitored closely. Even peuple elevated blood pressure 
may remain within the "normal" range, the clinical implications of elevations 
Should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the О.С. 9 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe, requires discon- 
tinuation of 0.C.s and evaluation of the cause. 10. Bleeding Irregularities: 
Breakthrough bleeding, spotting, and missed menses are frequent reasons 
for patients discontinuing 0.C.s. In breakthrough bleeding, as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If pathology has been excluded, time or a change to another 
formulation may solve the problem. Changing to an O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual irre ularity, 
Should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles may have a tend- 
“2. to remain anovulatory or to become атепогтһе!с after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly prolonged, may also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g. adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
of pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. Infertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of Contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the O.C. and non-0.C groups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contracep- 
tive failures. However, in progestogen-only 0.C. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in Preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: 0.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents in O.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. If 
feasible, the use of 0.C.s should be deterred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
Should be taken prior to the initiation of O.C.s. The pretreatment and periodic 
pues examinations should include special reference to blood pressure. 
reasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, 0.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becomin significantly de- 
pressed while taking 0.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the symptom is 
drug related. 4. 0.C.s may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice MENS pregnancy have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones may be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. O.C. users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C E Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
Creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping O.C.s, she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VIIL 1X, 
and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered 
d. Decreased ало excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicillin V, 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytolp. 
primidone, analgesics, tranquilizers and antimigraine preparations. 0.C.s 
may alter the effectiveness of other types of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive agents 
e.g.. quanethidine), vitamins and hypoglycemic agents. CARCINOGEN! 
Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall bladder 
disease, ital anomalies, neuro-ocular lesions, e.g., retinal thrombosis 
Optic neuritis. The following adverse reactions have been reported in patien 
receiving O.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding. spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
of treatment, edema, chloasma or melasma which may persist after drug is dis- 
continued, breast changes (tenderness, enlargement, and secretion), intol- 
erance to contact lenses, change in corneal curvature (steepening) change in 
weight (increase or decrease), ge in cervical erosion and cervical secretion, 
possible diminution in lactation when given immediately postpartum, 
lestatic jaundice, migraine, increase in size of uterine leiomyomata, 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adver: 
reactions have been reported in users of O.C.s, and the association has 1 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts, changes < 
in libido, chorea, changes in эр; cystitis-like rome, headache, ner-q 
vousness, dizziness, hirsutism, loss of hair, e multiforme, erythema 
nodosum, hemorrhagic eruption, vaginitis. роп А impaired renal functio! 
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^In deciding which 
combination drug to 
initially prescribe it is 
best to utilize the 
combination pill with 
the lowest effective 
‘dose and an 
acceptable level of 
side effects. i 


Steroids, Clin. Obstet. Gynecol. 19:743-764 
(December) 1976. 
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(ethynodiol diacetate 1 mg., ethinyl estradiol 50 mcg.) 
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Choose an oral contraceptive 
shell stay with. 


+ Proven effectiveness with excellent cycle control Жа 
+ Low dropout rate due to breakthrough bleeding E. 





and spotting (based on 2.256 patients)* . E 3 

BENE We Mum ECC CMSMENMNEEPEPEEES EE 0 2 P 1 

Months of use 1 0 7$. 08 MEE y 
2s 

Discontinuation b 
(cumulati 100 1 
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rz Se ee S ANITEN ee mnn —232 mcg. etninyl estradiol 
ог 250 meg. mestranol is -L/100fwomán-jears: With 35 mcg. etny estradiol. rate is slighty Мин ei 
progestogen-only oral contraceptives (OCs), rate is about 3. Precise comparisons cannot be made. Rates for other 
methods have been published. Thromboembolic Risk — One study showed positive association between 
OC estrogen dose and RE. is 1 Js ab Lee n in keeping with good therapeutics to minimize 

estrogen exposure. Prescri ‘aining the least amount of estrogen compatible with acceptable pre а! 
Tate and patient acceptance. Start ney OC users on <50 mcg. estrogen. pr 
Contraindications — Thrombophlebitis, thromboembolic disorders, cerebral vascular disease, myocardial infarction 
OF coronary artery disease, or past history of these; known or Suspected breast carcinoma, estrogen-dependent 
1а, OF pregnancy; undiagnosed abnormal vaginal bleeding: markedly impaired liver function; past or present, 

* benign or malignant liver tumors. 


Warnings 


Cigarette-smoking increases risk of serious cardiovascular side effects from 0C use. Risk increases 

with age and heavy smoking (15 or more Cigarettes/day) and is quite marked in women over 35. oc 
users should be strongly advised not to smoke. 

OCs are associated with increased risk of Several serious conditions including venous and arterial 
@romboembolism, thrombotic and hemorrhagic stroke, myocardial infarction, visual disorders. hepatic tumors, 
Gallbladder disease, hypertension, fetal abnormalities Practitioners should be familiar with the available 
information relating to these and other risks. 


1. Th тро! di other vascular problems — Increased risk of thromboembolic and thrombotic 
disease associated with OCs is well established. A British Study showed increased relative risk for fatal venous 
thromboembolism, 2 British and 3 U.S. studies increased relative risk for nonfatal venous thromboembolism. Two US. 
studies showed increased relative risk for stroke, not shown in prior British studies. It was estimated OC users were 
2—11 times more likely than nonusers to manifest these diseases without evident cause. In a British study of 
idiopathic deep vein thrombosis and pulmonary embolism, projected hospitalization rates for ages 16-40 were 
47/year/100,000 users and 5 for nonusers. In a British mortality study, overall excess mortality from pulmonary 
embolism or stroke was 1.3— 3.4 deaths/year/100,000 users and increased with age. lar Di —In 
а US. study of stroke with and without predisposing causes, risk of hemorrhagic stroke was estimated as 2 times 
greater and thrombotic stroke 4.0— 9.5 times greater in users. Mortality trends in 21 countries indicate that, since OC 



























. introduction, changes in mortality from nonrheumatic cardiovascular disease were associated with changes in the 


prevalence of OC use. The Royal College of GPs reported on its prospective study comparing users and nonusers: “А 


-Statistically significant higher rate of reporting of cerebrovascular accidents in Takers is evident, but the numbers are 


too small to justify an estimation of the degree of risk.” They reported more superficial and deep vein thrombosis in 
users. А 1977 analysis showed a 5-fold increased mortality in users from circulatory diseases, mainly myocardial 
. infarction (MI) and hemorrhagic stroke. Excess mortality was associated with age, smoking and duration of use. In 

1976 a British Family Planning Association study found a highly significant association between OC use and stroke 
г though total numbers were small; the increased risk for venous thrombosis and pulmonary embolism was about 4-fold 
апд statistically highly significant. Circulatory disease mortality was significantly greater in users. Myocardial 

Anfarction —An increased risk of MI associated with OC use was reported in Britain, as previously suspected. The 
. morbidity study found the greater the number of risk factors for coronary artery disease (smoking, hypertension, 


. hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia) the higher the MI risk, regardless of OC use. 


OCs were considered an additional risk factor. The excess rate of fatal Ml in Britain was about 3.5/year/100,000 users 
aged 30— 39 and 20 for ages 40— 4. (These are based on British vital statistics with acute MI death rates 2— 3 times 
- less than the U.S. Similar estimates for U.S. are 25.7 for users aged 30— 39 with predispositions vs. 1.5 without; for 


. ages 40—44, 86.2 vs. 5.1.) Excess hospitalization rate for nonfatal MI in Britain was about 3.5/year/100,000 users 


aged 30— 39 and 47 for ages 40—44. Smoking is а major predisposing condition to MI. In terms of relative risk, 
nonsmoking OC users are twice as likely to have fatal МІ as nonsmoking nonusers. Smoking users have a 5-fold 
greater risk of fatal MI as nonsmoking users, but a 10— 12-1010 greater risk than nonsmoking nonusers. Amount of 


.. Smoking is an important factor. In determining importance of these risks, give serious consideration torates in table 


below. Importance of other predispositions cited above in determining relative and absolute risks has not been 
Quantified; it is likely the same synergism exists, but perhaps to a lesser extent. 


j Estimated Mortality Rate from Myocardial Infarction per 100,000 Women /Year 
<< EU ш ш 


Aged 30-39 Aged 40— 44 
Users. Nonusers Users Nonusers 
All smokers 10.2 26 620 15.9 
2 15 cigarettes dailly 13.0 51 78.7 313 
< 15 cigarettes daily 47 09 28.6 57 
Nonsmokers 18 12 10.7 74 
Smokers and nonsmokers 54 19 32.8 17 


—Reports of thromboembolism after use of OCs with =50 mcg. estrogen received by drug safety 
Committees in Britain, Sweden and Denmark were compared with the distribution expected from market research 
Sales estimates. A positive correlation was found between estrogen dose and reporting of thromboembolism, 
including coronary thrombosis, in excess of that predicted by sales. OCs with =100 mcg. estrogen were associated 
with higher thromboembolism risk than those with 50— 80 mcg. The authors suggested that estrogen quantity may 
not be the sole factor. Any influence of progestogens was not considered, which may be responsible for certain 
discrepancies in the data. No significant differences were noted between OCs containing the same estrogen dose nor 
between ethinyl estradiol and mestranol. Studies on thromboembolic risk with progestogen-only OCs have not been 
done. Cases have been reported for these OCs and they are not presumed free of excess risk. In a U.S. case-controlled 
study, relative risk of OC use 1 month before hospitalization for various types of thromboembolism was calculated. If 
relative estrogenic potency and possible influence of different progestogens are ignored, OCs may be divided into 
those with <100 mcg. and those with =100 mcg. estrogen. For all cases combined, larger doses were associated with 


- only slightly higher relative risk; for idiopathic cases relative risk was doubled with larger doses, but confidence limits 


overlapped and differences were not significant. Apparently there was no increased risk for cases with 

predispositions. Thromboembolic risk in users and nonusers increases with age. OCs have been considered an 

independent risk factor. Excess Mortality from Circulatory Diseases —А U.K. prospective study estimated annual 

. Mortality from circulatory diseases for OC users and nonusers according to age, smoking habits and duration of use. 
Excess mortality was 20/100,000 users (5 for ages 15— 34, 33 for ages 35— 44, 140 for ages 45— 49), the risk being 
concentrated in older women, long-term users, and smokers. Interrelationships of age, smoking and duration of use 
could not be examined, nor could effects of continuous vs. intermittent use. Though circulatory mortality was increased 
10-fold in users of >5 years, all deaths were in women over age 34. Until more under-35 users of 5+ continuous years 
are available, size of relative risk for this age group cannot be given. Risk of circulatory disease may have persisted 
after discontinuance of OCs. One study estimated risk of death with various contraceptive methods, each estimate 
including risk of method (e.g., thromboembolism for OCs) plus risk due to pregnancy or abortion in cases of method 
failure. This latter risk varies with effectiveness. It concluded mortality with all methods is low and below that of 
childbirth, except for OC users over 40 who smoke. Heavy smokers have double the risk of smokers as a class, light 
Smokers about half. Mortality associated with OC use in nonsmokers over 40 is higher than with any other method in 
that age group. Lowest mortality is with the condom or diaphragm backed up by early legal abortion. Risk of 
thromboembolic and thrombotic disease associated with OCs increases with age after 30 and, for MI, is further 
increased by hypertension, hypercholesterolemia, Obesity, diabetes, history of pre-eclamptic toxemia, and especially 
Cigarette smoking. Based on current data, the chart gives gross estimates of risk of death from Circulatory disorders 
associated with OCs: 


д 


Risk is: A—very high, B— high, C — moderate, D — low. Age — «30 30-39 z40 
Heavy smokers (> 15/day) C B A 
Light smokers (<15/day) D C B 
Nonsmokers, no predispositions D CD C 
Nonsmokers, with predispositions C CB BA 


Physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic disorders (eg., 
thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary artery disease, myocardial 
infarction, retinal thrombosis, mesenteric thrombosis). Should any of these occur or be suspected, discontinue OCs 
immediately. A 4—7-fold increased risk of postsurgery thromboembolism was reported in users. if feasible 
discontinue OCs at least 4 weeks before elective surgery or during prolonged immobilization and do not resume until at 
least 4 weeks postsurgery. Thromboembolic risk may be increased for users with blood types A, B or AB. 2. Ocular 
lesions —Neuro-ocular lesions such as optic neuritis or retinal thrombosis have been associated with OCs. 
Discontinue if there is unexplained, gradual or sudden, partial or complete loss of vision; proptosis or diplopia; 
poses: or evidence of retinal vascufar lesions. Institute diagnostic and therapeutic measures. 3. Carcinoma — 

ong-term estrogen in certain animals increases carcinomas such as those of breast, uterus, cervix, vagina, ovary, 
liver, pituitary. Some synthetic progestogens, none currently in OCs, increase incidence of benign and malignant 
mammary nodules in dogs. There is now evidence that estrogens increase risk of human endometrial carcinoma. In 
several case-controlled studies increased relative risk (3.1— 13.9 times) associated endometrial carcinoma with 
prolonged estrogen for menopausal symptoms. Risk was independent of other known risk factors and depended on 
duration of use and dose. This is Supported by increased endometrial cancer incidence since 1969 in 8 U.S. areas with 


hepatomas hamartomas. regenerating nodules. focal Паг hyperplasia. hemangiomas _hepatocel ular 
ulations with high “hormonal potency” were 


focal defect. Hepatic arteriography or CAT may be useful in diagnosis. Hepatocellular carcinoma was noted in a few 
users. OCs are contraindicated in case of past or present, benign or malignant liver tumors. 5. 
preceding pregnancy, birth defects, Malignancy in offspring —Estrogens or progestogens during early pregnancy may 
seriously damage offspring. Females exposed in utero to DES and other nonsteroidal estrogens may have increased 
risk of vaginal or cervical cancer. Though OCs may not enhance this risk, monitor such patients carefully. From 
30— 90% of DES-exposed women develop benign vaginal or cervical adenosis, which could be premalignant. Males so 
exposed may develop urogenital defects. Other estrogens may mimic DES. Reports relate fetal exposure to female sex 
hormones and congenital anomalies, e.g., multiple anomalies described by VACTERL for vertebral, anal, cardiac, 
tracheoesophageal, renal and limb defects. There appears preferential expression by males. There was a 4.7-fold 
increased risk of limb-reduction defects in infants exposed in utero to sex hormones (OCs, hormonal withdrawal 


that is recurrent, persistent or severe requires stopping OCs and evaluatin cause. 10. Beni gguantes — 
Breakthrough bleeding (BTB), spotting and amenorrhea " frequent reasons fer ОСОКЕ п ВТВ, as in all cases 
of irregular bleeding, consider nonfunctional causes. In undiagnosed persistent or recurrent bleeding, rule out 
pregnancy or malignancy. If pathology is excluded, time or change to another product may suffice. Change toa higher 
estrogen OC only when necessary as this may increase thromboembolic risk. Those with a history of oligomenorrhea or 
Secondary amenorrhea or without established regular cycles may be anovulatory or amenorrheic after discontinuing. 
Those with such problems should be so informed and other methods encouraged. Post-use anovulation, possibly 
prolonged, may occur in women without previous irregularities. Higher incidence of galactorrhea and of pituitary 
tumors (e.g., adenomas) has been associated with postpill amenorrhea. One study reported 16-fold increased 
prevalence of pituitary prolactin-secreting tumors in patients with postpill amenorrhea when galactorrhea was 
present. 11. Ectopics — In failures with combination OCs, the ratio of ectopic to intrauterine pregnancies is no higher 
than in nonusers. There may be an increased risk of ectopics after discontinuing. 12. Breast feeding —0Cs may 
decrease quantity and quality of milk. A small fraction of OC Steroids appears in milk. Effects if any on the child are 
unknown. If feasible defer OCs until after weaning. 13. шепну may occur in women discontinuing OCs, which 
ment diminishes with time, there is still an appreciable 
difference in nulliparous but not parous women after 30 months; difference is negligible after 42 months. 
Precautions —Conduct complete history and physical prior to OC use and annually thereafter. Include breasts, 
abdomen and pelvis, with BP, pap and lab tests. Pre-existing uterine leiomyomata may enlarge. Mental depression 
тау occur; with positive history, observe carefully and discontinue if serious recurrence. Fluid retention may occur; 
prescribe cautiously and monitor carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or renal 
dysfunction. History of jaundice in pregnancy increases risk of recurrence on OCs; observe carefully and discontinue if 
jaundice occurs. Steroids may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan 
metabolism may be disturbed and result in pyridoxine deficiency; megaloblastic anemia has been reported. Serum 
folate may be depressed and may be exacerbated in post-OC pregnancy. Advise pathologist of OC use when submitting 
specimens. Endocrine and liver function tests may be altered; repeat abnormal tests after Stopping for 2 months. 
These have been observed: increased BSP retention and other abnormalities in liver function tests: increased 
prothrombin and coagulation factors VII, VIII, IX, X; decreased antithrombin 11, increased platelet aggregability; 
increased thyroid-binding globulin leading to increased circulating total thyroid hormone (PBI, Т“); decreased Т> 
uptake, unaltered free Т“; decreased pregnanediol excretion; reduced metyrapone response; increased blood 
transcortin, corticosteroid, triglyceride, phospholipid; reduced serum folate; impaired glucose tolerance; altered 
plasma trace minerals. Influence of prolonged OC use on pituitary, ovarian, adrenal, hepatic, or uterine function, or on 
immune response is not established. OCs may mask onset of climacteric. Information for patients — see patient 
labeling. Drug interactions — OC effectiveness may be decreased and тоге ВТВ occur with rifampicin, isoniazid, 
ampicillin, neomycin, penicillin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, phenylbutazone, analgesics, tranquilizers, antimigraines. OCs may alter effectiveness of drugs such as 
oral anticoagulants, anticonvulsants, tricyclic antidepressants, antihypertensives, vitamins, hypoglycemics. 
Adverse Reactions — Increased risk of the following serious adverse reactions has been associated with OCs: 
thrombophlebitis and thrombosis; pulmonary embolism; myocardial infarction and coronary thrombosis; cerebral 
thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; benign adenomas and other hepatic lesions, 
with or without intra-abdominal bleeding; congenital abnormalities. There is evidence of association between the 
following conditions and OCs, though confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiari 
syndrome, neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following have been reported with OCs 
and are believed drug related: nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, spotting, 
change in menstrual flow, dysmenorrhea, amenorrhea during and after use, infertility post-OC, edema, chloasma or 
melasma, which may persist post-OC, breast changes (tenderness, enlargement, secretion), weight changes, change 
in cervical erosion and secretion, endocervical hyperplasia, lactation decrease, cholestatic jaundice, migraine, 
enlarged uterine leiomyomata, allergic rash, mental depression, reduced carbohydrate tolerance, vaginal 
candidiasis, change in corneal curvature (steepening), intolerance to contact lenses. The following have been 
reported and association has not been confirmed or refuted: premenstrual-like syndrome, cataracts, libido changes, 
chorea, appetite changes, cystitis-like syndrome, headache, paresthesia, nervousness, dizziness, auditory 
disturbances, rhinitis, fatigue, backache, hirsutism, scalp hair loss, erythema multiforme or nodosum, hemorrhagic 
eruption, itching, vaginitis, porphyria, impaired renal function, anemia, pancreatitis, hepatitis, colitis, gingivitis, 
lupus erythematosus, rheumatoid arthritis, pituitary tumors (e.g., adenoma) with amenorrhea and/or galactorrhea 
after use, endometrial, cervical and breast carcinoma. 
Acute overdosage — Serious ill effects have not been reported after large acute doses of OCs in young children, but 
nausea and withdrawal bleeding might occur. 
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.. INDICATION: CONTRACEPTION. The pregnancy Tate in women using conventional combination oral contraceptives (containing 
| 35 mcg or more of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
.. 100 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are 
| reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order of three 
S рег 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 
| pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
| ttt deeds upon the degree of adherence to the method. 
Table 1: Pregnancies Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 
_ Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47: 1. 
Calendar method, 14-47; 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulatory phase, 
* less than 1-7; 4. Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
CONTRACEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
. the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
| exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
. contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
arte na acceptors of oral contraceptives be started on preparations containing .05 mg or less of estrogen. 
{ : Oral contraceptives should not be used in women with any of the following conditions: 1. Throm- 
|. bophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
| Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or suspected 
| ~estrogen-dependent neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see 
.. WARNINGS, No. 5). 
. WARNINGS. 
MEN ина ишш Me Mi па oral оаа mt, Ta vk 
reases with age avy smoking (15 or more cigarettes per day) quite marked in women over 35 years 
of age. Women who use oral contraceptives should be strongly advised not to smoke. 
The use of oral contraceptives is associated with increased risk of several serious conditions including thromboembolism, 
‘stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. Practitioners prescribing oral contra- 
Ceptives should be familiar with the following information relating to these risks. 


. 1, THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and 
| thrombotic disease associated with the use of oral contraceptives is well established. Four principal studies in Great 
|. Britain and three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism 
and stroke, both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times 
. more likely than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary 
. embolism or stroke is on the order of 1,0 to 3.5 deaths annually per 100,000 users and increases with age. 
- CEREBROVASCULAR DISORDERS: In a collaborative American study of cerebrovascular disorders in women with and without 
. predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers 
. and the risk of thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 
Ё MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
2) been reported confirming a previously suspected association. These studies, conducted in the United Kingdom, found, as 
[a expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, 
| _ hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing 
. myocardial infarction, regardless of whether the patient was an oral contraceptive user or not. Oral contraceptives, 
_ however, were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial 
. infarction (fatal and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 women 
. Users in the 30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative risk, it 
| has been estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing 
Condition to myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not 
Smoke. Oral contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to 
| users who do not smoke, but about a 10-10 12-fold increased risk compared to nonusers who do not smoke. Furthermore, 
_ the amount of smoking is also an important factor. In determining the importance of these relative risks, however, the 
. baseline rates for various age groups must be given serious consideration. The importance of other predisposing 
. Conditions mentioned above in determining relative and absolute risks has not as yet been quantified; it is quite likely that 
| the same synergistic action exists, but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several 
National adverse reaction reporting systems, British investigators concluded that the risk of thromboembolism including 
coronary thrombosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 
mcg or more of estrogen were associated with a higher risk of thromboembolism than those containing 50-80 meg of 
estrogen. Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This 
. 4inding has been confirmed in the United States. Careful epidemiological studies to determine the degree of thromboem- 
. bolic risk associated with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic 
. disease have been reported in women using these products, and they should not be presumed to be free of excess risk. 
. The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with 
| Oral contraceptives are, however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM 
$ RY DISEASES: А large prospective study carried out in the United Kingdom estimated the mortality rate per 
100,000 women per year from diseases of the circulatory system for users and nonusers of oral contraceptives according 
to age, smoking habits, and duration of use. The overall excess death rate annually from circulatory diseases for oral 
Contraceptive users was estimated to be 20 per 100,000 (ages 15-34—5/100,000; ages 35-44—33/100,000; ages 
45-49—140/100,000), the risk being concentrated in older women, in those with a long duration of use, and in cigarette 
smokers. It was not possible, however, to examine the interrelationships of age, smoking, and duration of use, nor to 
compare the effects of continuous versus intermittent use. Although the study showed a 10-fold increase in death due to 
circulatory diseases in users for five or more years, all of these deaths occurred in women 35 or older. Until larger 
numbers of women under 35 with continuous use for five or more years are available, it is not possible to assess the 
magnitude of the relative risk for this younger age group. This study reports that the increased risk of circulatory diseases 
may persist after the pill is discontinued. Another study published at the same time confirms a previously reported 
increase of mortality in pill users from cardiovascular disease. The available data from a variety of sources have been 
analyzed to estimate the risk of death associated with various methods of contraception. The estimates of risk of death for 
each method include the combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the 
case of oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. This latter 
risk varies with the effectiveness of the contraceptive method. The findings of this analysis are shown in Figure 1 below. 
. The study concluded that the mortality associated with all methods of birth control is low and below that associated with 
childbirth, with the exception of oral contraceptives in women over 40 who smoke. (The rates given for pill only /smokers 
. for each age group are for smokers as a class. For "heavy" smokers [more than 15 cigarettes a day], the rates given 
. would be about double; for "light" smokers [less than 15 cigarettes а day], about 50 percent.) The mortality associated 
. with oral use in nonsmokers over 40 is higher than with any other method of contraception in that age 
group. The lowest mortality is associated with the condom or diaphragm backed up by early abortion. The risk of 
thromboembolic and thrombotic disease associated with oral contraceptives increases with age after approximately age 
30 and, for myocardial infarction, is further increased by hypertension, hypercholesterolemia, obesity, diabetes, or history 
of preeclamptic toxemia and especially by cigarette smoking. The risk of myocardial infarction in oral contraceptive users 
is substantially increased in women age 40 and over, especially those with other risk factors. The исе о! oral 
. contraceptives in women in this age group is not recommended. Based on the data currently available, the following chart 
. gives a gross estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives: 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 
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- Heavy smokers ... C B A A—Use associated with very high risk. 
Light smokers .... D C B —B-Use associated with high risk. 

. Nonsmokers (no рг is D CD С  C-Use associated with moderate risk. 
Nonsmokers (other predisposing conditions). . . C CB ВА D—Use associated with low risk. 


| The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic 
disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
. thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
Contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or 
complete loss of vision; onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or 
synthetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and 
liver. Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endemetrium (e.g., irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral 
contraceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of 
ora contraceptives has been wek-documented. In summary, there is at present no confirmed evidence from human 
Studies of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women 
* taking oral contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal 
vaginal bleeding, appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family 
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associated with control of fertility and no control per 100,000 nonsterile 
* . 


15-19 20-24 25-29 30-34 35-39 40-44 
IH эи 5% 4044 
No method 55 52 71 140 193 219 
Abortion only 23 25 25 52 98 6.6 
Pill only-nonsmokers 13 14 14 22 45 3.1 
Pill only-smokers 15 16 1.6 108 13.4 58.9 
1005 only X 11 12 12 14 16 14 
Traditional contraception only 14 14 19 37 47 40 


Traditional contraception and abortion 03 04 04 08 14 08 
4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
Study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra- 
abdominal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. Two 
Studies relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral 
contraceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain 
and tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women taking 
oral contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
аат Гере PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestational agents—during early may seriously d. 

the offspring. It has been shown that females exposed in utero to iethystibestro, a nonstenodal estrogen. love О 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that oral 
contraceptives further enhance the risk of developing this type of malignancy, such patients should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not 
available with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased 
risk of congenital anomalies, including heart defects and limb defects, has been reported with the use of sex hormones, 
including oral contraceptives, in pregnancy. One case control study has estimated a 4.7-fold increase in risk of 
limb-reduction defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal tests for 
pregnancy or attempted treatment for threatened abortion). Some of these exposures were very short and involved only a 
few days of treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than 
one in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat 
threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well-controlled studies that progestogens are effective for these uses. There is some evidence 
that triploidy and possibly other types of polyploidy are increased among abortuses from women who become pregnant 
Soon after ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously. 
Whether there is an overall increase in spontaneous abortion of pregnancies conceived soon after stopping oral 
contraceptives is unknown. Pregnancy should be ruled out before initiating or continuing the contraceptive regimen. 
Pregnancy should always be considered if withdrawal bleeding does not occur. If pregnancy is confirmed, the patient 
Should be apprised of the potential risks to the fetus and the advisability of continuation of the pregnancy should be 
discussed in the light of these risks. It is also recommended that women who discontinue oral contraceptives with the 
intent of becoming pregnant use an alternate form of contraception for a period of time before attempting to conceive. 
Many clinicians recommend three months although no precise information is available on which to base this recommen- 
dation. The administration of progestogen-only or progestogen-estrogen combinations to induce withdrawal bleeding 
Should not be used as a test of pregnancy. 6. GALLBLADDER DISEASE. Studies report an increased risk of surgically 
confirmed gallbladder disease in users of oral contraceptives and estrogens. In one study, an increased risk appeared after 
two years of use and doubled after four or five years of use. In one of the other studies, an increased risk was apparent 
between six and twelve months of use. 7. CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose 
tolerance has been observed in a significant percentage of patients on oral contraceptives. For this reason, prediabetic 
and diabetic patients should be carefully observed while receiving oral contraceptives. An increase in triglycerides and 
total phospholipids has been observed in patients receiving oral contraceptives. 8. ELEVATED BLOOD PRESSURE. An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some women hypertension may 
occur within a few months of beginning oral contraceptive use. In the first year of use, the prevalence of women with 
hypertension is low in users and may be no higher than that of a comparable group of nonusers. The prevalence in users 
increases, however, with longer exposure, and in the fifth year of use is two and a half to three times the reported 
prevalence in the first year. Age is also strongly correlated with the development of hypertension in oral contraceptive 
users. Women who previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives. Hypertension that develops as a result of taking oral contraceptives usually 
returns to normal after discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or development of 
headache of a new pattern which is recurrent, persistent, Or severe, requires discontinuation of oral contraceptives and 
evaluation of the cause. 10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding from 
the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been 
excluded, time or a change to another formulation may solve the problem. Changing to an oral contraceptive with a higher 
estrogen content, while potentially useful in minimizing menstrual irregularity, should be done only if necessary since this 
may increase the risk of thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea 
ог young women without regular cycles may have a tendency to remain anovulatory or to become amenorrheic after 
discontinuation of oral contraceptives. Women with these preexisting problems should be advised of this possibility and 
encouraged to use other contraceptive methods. Postuse anovulation, possibly prolonged, may also occur in women 
without previous irregularities. 11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. 12. BREAST FEEDING. Oral contraceptives given in the postpartum period may interfere with 
lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, a small fraction of the 
hormonal agents in oral contraceptives has been identified in the milk of mothers receiving these drugs. The effects, if any, 
on the breast-fed child have not been determined. If feasible, the use of oral contraceptives should be deferred until the 
infant has been weaned, PRECAUTIONS: General: 1. A complete medical and family history should be taken prior to the 
initiation of oral contraceptives. The pretreatment and periodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a 
general rule, oral contraceptives should not be prescribed for longer than one year without another physical examination 
being performed. 2. Under the influence of estrogen-progestogen preparations, preexisting uterine leiomyomata may 
increase in size. 3. Patients with a history of psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly depressed while taking oral contraceptives should 
Stop the medication and use an alternate method of contraception in an attempt to determine whether the symptom is 
drug-related. 4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, and 
only with careful monitoring, in patients with conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma, or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during 
pregnancy have an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops 
in any patient receiving such drugs, the medication should be discontinued. 6. Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be administered with caution in such patients. 7. Oral 
contraceptive users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. 8. Serum folate levels may be depressed by oral contraceptive therapy. Since the pregnant woman is 
Predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she may have a 
greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased sulfobromophtha- 
lein retention. b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; increased norepin- 
ephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. 
€. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See Patient Package Insert]. DRUG INTERACTIONS: 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use 
rifampin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 
CARCINOGENESIS, PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS: An 
increased risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see 
WARNINGS): Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. 
Hypertension. Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence of an association between the 
following conditions and the use of oral contraceptives, although additional confirmatory studies are needed: Mesenteric 
thrombosis. Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have been 
reported in patients receiving oral contraceptives and are believed to be drug-related: Nausea, usually the most common 
adverse reaction. Vomiting, occurs in approximately 1096 or less of patients during the first cycle. Other reactions, as a 
general rule, are seen much less frequently or only occasionally. Gastrointestinal symptoms (such as abdominal cramps 
and bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorrhea. Amenorrhea during and after 
treatment. Temporary infertility after discontinuance of treatment. Edema. Chloasma or melasma which may persist. 
Breast changes: tenderness, enlargement, and secretion. Change in weight (increase or decrease). Change in cervical, 
erosion and cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. 
Migraine. Increase in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. 
Vaginal candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse 
reactions have been reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: 
Premenstrual-like syndrome. Cataracts. Changes in libido. Chorea. Changes in appetite. Cystitis-like syndrome. Headache. 
Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic eruption. 
Vaginitis. Porphyria. Impaired renal function. (ORTHO-NOVUM 1/50021 and ORTHO-NOVUM 1/50028 contain tartrazine. 
Allergic reactions have been reported with the ingestion of this dye in some patients.) ACUTE OWS 
Serious ill effects have not been reported following acute ingestion of large doses of oral contraceftives by 
young children. Overdosage may cause nausea, and withdrawal bleeding may occur in females. 4 
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25 M.D. prepaid group health plan (Multi-specialty) for 
employees and dependents of R.J. Reynolds Industries, 
ФсеСопііпиіпа expansion. The following board-qualified 
specialists are needed: 


INTERNISTS OB/GYN 


This represents an opportunity to practice under ideal 
conditions in modern new facilities and excellent hospitals 
Medical school environment. 


Winston-Salem is located in the Piedmont section of North 
Carolina and is within reasonable driving distances to the 
Atlantic Ocean and Blue Ridge Mountains. Thecity is noted 
for its cultural, recreational and college environments. 














Salary commensurate with experience. Liberal fringe 
benefits including paid vacation, CME, retirement, life 
insurance, and health coverage. Malpractice insurance 
paid. Relocation expenses paid. 


Send curriculum vitae, including salary requirements to: 
Reid Bahnson, M.D. 
Medical Director 
W-S HEALTH CARE PLAN, INC. 


250 Charlois Blvd. 
Winston-Salem, North Carolina 27103 


Winston-Salem 
Health Care Plan, Inc. 


An Equal Opportunity Employer M/F 












The Department of Obstetrics & Gynecology of Rush 
Medical University is expanding its full-time members 
of the Department of Obstetrics & Gynecology and is 
actively recruiting the following personnel: 







Two Maternal-Fetal Medicine Specialists: 

Applicants should have completed a fellowship in a 
maternal-fetal medicine, and be either Board eligible 
or Certified in maternal-fetal medicine. 










One Specialist in Reproductive Endocrinology: 
Must have completed a fellowship in reproductive 
endocrinology and be Board eligible or Certified in 
reproductive endocrinology. 








The above Appointments are at the Assistant- 
Associate Professor level. 







Director of the Residency Program: 
Must be Board certified in obstetrics and gynecol- 
ogy, preferably with experience in an academic 
department. Appointment at the Assistant Professor- 
Professor level. 










Contact George D. Wilbanks, M.D., Chairman of the 
Department of Obstetrics & Gynecology, Rush-Presby- 
terian St. Luke’s Medical Center, 1753 W. Congress 
Parkway, Chicago, Ill. 60612. 










Rush is an equal opportunity employer and does not 
discriminate on the basis of race, religion, color or sex. 
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high cure rates E 
in only 7 days 4 


One applicatorful of MONISTAT 7 Vaginal Cream, every night 

for only 7 nights, produces significantly high cure rates in pregnantt 
and non-pregnant patients, patients on antibiotics or hormonal 
therapy, and those treated with other medications. After a single 


course of therapy, cured patients remained symptom-free with 
negative cultures throughout the menstrual cycle. 


prompt symptomatic relief - 
MONISTAT 7 Vaginal Cream contacts rapidly and intimately with 53 
infected tissues for prompt relief of symptoms of vulvovaginal candidiasis. 


patient acceptance 


The shorter, simpler course of therapy is convenient, easy to follow, 
easy to use, easy to comply with, and well-accepted by many women. 


+MONISTAT 7 Vaginal Cream may be used in second and third trimester patients. However, in first 
trimester patients, it should only be used when the physician considers it essential to the patient's welfare. 
See Precautions in Prescribing Information. 


Description MONISTAT 7 Vaginal Cream (miconozole nitrate 296) is a water-miscible, white cream containing as the 
active ingredient, 2% miconozole nitrate, 1-[2, 4-dichloro-B-(2, 4-dichlorobenzyloxy) phenethyl] imidazole nitrate. 
Actions MONISTAT 7 Vaginal Cream exhibits fungicidal activity in vitro against species of the genus Candida. 
The pharmacologic mode of action is unknown. 
Indications MONISTAT 7 Vaginal Cream is indicated for the local treatment of vulvovaginal candidiasis (moniliasis). 
As MONISTAT 7 Vaginal Cream is effective only for candidal vulvovaginitis, the diagnosis should be confirmed by 
KOH smears and/or cultures. Other pathogens commonly associated with vulvovaginitis (Trichomonas and 
Haemophilus vaginalis) should be ruled out by appropriate laboratory methods. 
MONISTAT 7 is effective in both pregnant and non-pregnant women, as well as in women taking oral contraceptives. — 
(See Precautions.) yt 4 
Contraindications Patients known to be hypersensitive to this drug. : eS 3 
Precautions General. Discontinue drug if sensitization or irritation is reported during use. Laboratory Tests: Ifthereisa - $ 
lack of response to MONISTAT 7, appropriate microbiological studies should be repeated to confirm ће diagnosisand — 
rule out other pathogens. M i 
Pregnancy: Since MONISTAT is absorbed in small amounts from the human vagina, it should be used in the first 4 
is 


trimester of pregnancy only when the physician considers it essential to the welfare of the patient. Clinical studies, 27 
during which MONISTAT was used for 14 days, included 209 pregnant patients. Follow-up reports now avcilable in a 
117 of these patients reveal no adverse effects or complicotions attributable to MONISTAT therapy in infants born to MES 
these women. - A 
Adverse reactions During clinical studies with MONISTAT for a 14-day regimen, 39 of the 528 patients (7.4%) A 


treated with MONISTAT reported complaints during therapy that were possibly drug-related. Most complaints were ] 
reported during the first week of therapy. Vulvovaginal burning, itching or irritation occurred in 6.696, while other =) | 
complaints such as vaginal burning, pelvic cramps, hives, skin rash and headache occurred rarely (each less than 0.2% _ E 
patient incidence). The therapy-related dropout rate was 0.9%. ad 
Clinical Statistical analysis of randomized clinical trials, conducted to determine the shortest уу Dose Response Curve 

effective course of therapy with MONISTAT, demonstrates that a regimen of seven or more 

days has a cure rate equivalent to the 14-day regimen. The graphic representation of this 
conclusion plots days of therapy versus cure rates. The solid line represents the mean $ 
therapeutic cure rate and the shaded area represents the 95% confidence interval. 

Dosage and administration One applicatorful is administered intravaginally once daily at 
bedtime for seven days. Course of therapy may be repeated after other pathogens have been 
ruled out by appropriate smears and cultures. 

Supplied MONISTAT 7 Vaginal Cream is available in 1.66 oz. (47 9) tubes with ORTHO* 
Measured-Dose Applicator. MONISTAT Cream (miconazole nitrate 2%) is a development of 





Ortho Pharmaceutical Corporation and Janssen Pharmaceutica, Belgium. ^ 
<= Ortho Pharmaceutical Corporation *Trademark О) 581 
МР Raritan, New Jersey 08869 Я 
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Choosing an oral contraceptive has 
usually been based on the estrogen content , 
more than on the progestogen. But most oral. 
contraceptives in use today are combinations 
of estrogen and progestogen. And the pro- 
розе component provides an important 

О 


basis for evaluation, too. 
- . Low dose Ovral and even lower dose 
Lo/Ovral provide levels of estrogen which 
- Seem to be suitable for most oral contraceptive 
| candidates. Equally important, both Ovral 

- and Lo/Ovral are distinguished by nor- 

Ween a progestogen available only from 
th. 

T LOOK AT NORGESTREL. 

. Pharmacologically distinct. 
- .. Unlike other progestogens in current use, 
EL. norgestrel has been shown in biological 
assays to be neither inherently estrogenic, 

nor to convert to estrogen, in vivo. 

As a result, norgestrel adds no 
estrogen to the 50 micrograms in 
: Ovral or the 30 micrograms 
С inLo/Ovral, to disturb the 

з estrogen-progestogen ratio. 
| Prominently progestational. 

Biological tests have 

shown that norgestrel very closely 

parallels the progestational 
activities of natural progesterone. 
And clinically even at low doses, 
norgestrel has a pronounced effect 





"mu 
ETT S 
'on maintaining the integrity of the endo- 
metrium, thereby fulfilling one of the primary 
purposes of a progestogen in combination oral 
contraceptives. 

Highly antiestrogenic. 

At the level of the cervix, norgestrel 
exhibits marked antiestrogenic activity which 
produces a thick and tacky cervical mucus 

„that’s hostile to sperm penetration, and gener- 
ally credited with contributing to the contra- 
ceptive efficacy of Ovral and Lo/Ovral. 
Balanced with ethinyl estradiol for confi- 
dence and comfort. 

The estrogen-progestogen balance 
present in both low dose Ovral and lower 
dose Lo/Owral has resulted in a gratifying 
level of patient comfort and acceptance. Low 
drop-out rates and surprisingly low incidences 
of menstrual irregularities, even in the first 
cycle, have been reported with these products.” 
Low dose (50 mcg) Ovral® and lower dose 
(30 mcg) Lo/Ovral* 

Distinguished by norgestrel. 


"Serious as well as minor adverse reactions have been reported 
following the use of all oral contraceptives. The physician should 
remain alert to their earliest manifestations and in the event of 
serious adverse reactions should avoid any oral contraceptives. 
Contraindications, Warnings, Precautions, Adverse Reactions, etc. 
in the accompanying IN BRIEF should be carefully considered. 


See important information on following page. 


Wyeth Laboratories 


| | hiladelphia, Pa. 1910 


OVRAL 
Each tablet contains 0.5 mg norgestrel 
with 0.05 mg ethinyl estradiol. 


LO/OVRAL 


Each tablet contains 0.3 mg norgestrel 
with 0.03 mg ethinyl estradiol. 


Copyright ©1978 Wyeth Laboratories, Div. of AHPC, N.Y., N.Y. 
All rights reserved. 


































dications and Usage—OVRAL® and LO/OVRAL are 





indicated for the prevention of pregnancy in women who elect to 


use oral contraceptives (OC's) as a method of contraception. 
c lons—OC's should nôt be use: 

m the following 

rders. 2. A 


es should be strongly advised not to smoke. 
The use of oral contraceptives is associated with increased risk 
of several serious conditions, including thromboembolism, 
_ Stroke, myocardial infarction, hepatic adenoma, gall bladder 
| disease, hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following 
information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An 
d risk of thromboembolic and thrombotic disease 

. associated with use of OC's is well-established, Three principal 

udis in Great Britain and 3 in the U.S. have demonstrated 


increased risk of fatal and nonfatal venous thromboembolism and 


stroke, both hemorrhagic and thrombotic. These studies estimate 
that users of OC's are 4 to 11 times more likely than nonusers to 
evelop these diseases without evident cause. 


OVASCULAR DISORDERS-In a collaborative American 


of cerebrovascular disorders in women with and without 
posíng causes, it was estimated that the risk of hemorrhagic 


was 2.0 times greater in users than nonusers and the risk of 


mbotic stroke was 4 to 9.5 times greater in users than in 
users. 


DIAL INFARCTION (MI)—An increased risk of MI 
d with use of OC's has been reported, confirming a 
Suspected association. These studies, conducted in the 
ound, as expected, that the greater the number of underlying 
ors for coronaryartery disease (cigarette smoking, 
tension, hypercholesterolemia, Obesity, diabetes, history of 
eclamptic toxemia) the higher the risk of developing MI, 
dless of whether the patient was an OC user or not. OC's, 


jer, were found to be a clear additional risk factor. In terms of 
- relative risk, it has been estimated that OC users who do not smoke 


_ (smoking is considered a major predisposing condition to MI) are 
bout twice as likely to have a fatal MI as nonusers who do not 
. smoke. OC users who are also smokers have about a 5-fold 


increased risk of fatal MI compared to users who do not smoke, but 
, about a 10. to 12-fold increased risk compared to nonusers who do 


not smoke. Furthermore, amount of smoking is also an important 

К r. In determining importance of these relative risks, however, 
line rates for various age groups must be given serious 

consideration. Importance of other predisposing conditions 


mentioned above in determining relative and absolute risks has not 
ав yet been quantified; quite likely the same synergistic action exists, 


but ps to a lesser extent. 
RISK OF —In an analysis of data derived from several 
_ national adverse-reaction reporting systems, British investigators 

. concluded that risk of thromboembolism, including coronary 
thrombosis, is directly related to dose of estrogen in OC's. 

. Preparations containing 100 mcg or more of estrogen were 
associated with higher risk of thromboembolism than those 
containing 50-80 mcg. Their analysis did suggest, however, that 
quantity of estrogen may not be the sole factor involved. This 
finding has been confirmed in the US. 

i \TE OF EXCESS MORTALITY FROM CIRCULATORY 
- DISEASES A large prospective study carried out in the UK 
estimated the mortality rate per 100,000 women per year from 
diseases of the circulatory system for users and nonusers of OC's 

, according to age, smoking habits, and duration of use. Overall 

| excess death rate annually from circulatory diseases for OC users 










was estimated to be 20 per 100,000 (ages 15-34—5/100,000; ages 


35-44—33/100,000; ages 45-49—140/ 100.000), risk being 
concentrated in older women, in those with long duration of use, 
_ and in cigarette smokers. It was not Possible, however, to examine 
| interrelationships of age, smoking, and duration of use, nor to 

. Compare effects of continuous vs. intermittent use. Although the 





. Study showed a 10-fold increase in death due to circulatory diseases 
in users for 5 or more years, all these deaths occurred in women 35 


older. Until larger numbers of women under 35 with continuous 
for5 or more years ук гише, it is not possible to assess 

magnitude of relative risk for this younger group. 
. Available data from a variety of sources have been analyzed to 
"estimate risk of death associated with various methods of 
_ contraception. Estimates of risk of death for each method include 
. combined risk of contraceptive method (e.g. thromboembolic and 
_ thrombotic disease in the case of OC's) plus risk attributable to 
| Pregnancy or abortion in event of method failure. This latter risk 

varies with effectiveness of method, The study concluded that 
| Mortality associated with all methods of birth control is low and 

› that associated with childbirth, with the exception of OC's in 
women over 40 who smoke. Lowest mortality is associated with 
condom or diaphragm backed up by early abortion. Risk of 
thromboembolic and thrombotic disease associated with OC's 










|. increases with age after about 30 and, for MI, is further increased by 
hypertension, hypercholesterolemia, obesity, diabetes, or history of 


рне toxemia, and especially cigarette smoking. 

Physician and patient should be alert to earliest manifestations of 
thromboembolic and thrombotic disorders (e.g. thrombophlebitis, 
pulmonary embolism, cerebrovascular insufficiency, coronary 
occlusion, retinal thrombosis, and mesenteric thrombosis). Should 
any of these occur or be suspected, the drug should be 
discontinued immediately. A 4- to 6-fold increased risk of 
postsurgery thromboembolic complications has been reported in 
OC users. If feasible, OC's should be discontinued at least 4 weeks 
before surgery of a type associated with increased risk of 
thromboembolism or prolonged immobilization, 





such as optic neuritis or retinal thrombosis associated with use of 
OC's. Discontinue OC's if there is unexplained, sudden or gradual, 
partial or complete loss of vision; onset 8T. proptosis or diplopia; 
papilledema; or retinal-vascular lesions, and institute appropriate 
diagnostic and therapeutic measures. 
3. Carcinoma—Long-term confinuous administration of either 
natural or synthetic estrogen in certain animal species increases 
feauency of carcinoma of the breast, cervix, vagina, and liver. 
ertain synthetic progestogens, none currently contained in OC's. 
have been noted to increase incidence of mammary nodules, 
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2. Ocular Lesions—There have been reports of neuro-ocular lesions 


а 
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1 and malignant, іп dogs. In humans, 3 case-control studies 
have reported an increased risk of endometrial carcinoma 
associated with prolonged use of exogenous estrogen in 
postmenopausal women. One publication reported on the first 21 
cases submitted by physicians to a registry of cases of 
adenocarcinoma of the endometrium in women under 40 on OC's. 
Of cases found in women without Predisposing risk factors (e.g. 
irregular bleeding at the time OC's were first given, polycystic 
ovaries), nearly all occurred in women who had used a sequential 
OC. These are no longer marketed. No evidence has been reported 
suggesting increased risk of endometrial cancer in users of 
conventional combination or Progestogen-only OC's. Several 
studies have found no increase in breast cancer in women taking 
OC's or estrogens. One study, however, while also noting no overall 
increased risk of breast cancer in women on OC's, found an excess 
risk in subgroups of OC users with documented benign breast 
disease. Reduced occurrence of benign breast tumors in users of 
OC's has been well-documented. In summary, there is at present no 
confirmed evidence from human studies of increased risk of cancer 
associated with OC's. Close clinical surveillance of all women on 
OC's is, nevertheless, essential. In all cases of undiagnosed 
Persistent or recurrent abnormal vaginal bleeding, appropriate 
diagnostic measures should be taken to rule out malignancy. 
Women with a strong family history of breast cancer or with breast 
nodules, fibrocystic disease, or abnormal mammograms should be 
monitored with particular care if they elect to use OC's, 
4. Hepatic Tumors—Benign hepatic adenomas have been found to 
be associated with use of OC's. One study showed that OC's with 
high hormonal potency were associated with higher risk than lower 
Potency OC's. Although benign, hepatic adenomas may rupture 
and may cause death through intra-abdominal hemorrhage. This 
has been reported in short-term as well as long-term users. Two 
studies relate risk with duration of use of OC's, the risk being much 
greater after 4 or more years’ use. While hepatic adenoma is rare, it 
should be considered in women Presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular 
carcinoma have been reported in women on OC's. Relationship of 
these drugs to this type of malignancy is not known, 
5. Use in or Immediately Preceding Pregnancy, Birth Defects in 
Offspring, and Malignancy in Female spring—Use of female sex 
hormones—both estrogenic and progestational agents—during 
early pregnancy may seriously damage the offspring. It has been 
shown that females exposed in utero to diethylstilbestrol, a 
nonsteroidal estrogen, have increased risk of developing in later life 
a form of vaginal or cervical cancer ordinarily extremely rare. This 
risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence now that OC's further 
enhance risk of developing this type of malignancy, such patients 
should be monitored with particular care if they elect to use OC's 
Furthermore. 30 to 90% of such exposed women have been found 
to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether this 
condition is a precursor of vaginal malignancy. Male children so 
exposed may develop abnormalities of the urogenital tract. 
Although similar data are not available with use of other estrogens, 
it cannot be presumed they would not induce similar changes. An 
increased risk of congenital anomalies, including heart defects and 
limb defects, has been reported with use of sex hormones, including 
OC's, in pregnancy. One case-control study estimated а 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in utero 
to sex hormones (OC’s, hormonal withdrawal tests for pregnancy, 
or attempted treatment for threatened abortion). Some exposures 
involved only a few days. Data suggest that risk of limb-reduction 
defects in exposed fetuses is somewhat less than 1 in 1.000 live 
births. In the past. female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for 
these indications, and there is no evidence from well-controlled 
studies that progestogens are effective. There is some evidence that 
triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after 
ceasing OC's. Embryos with these anomalies are virtually aluays 
aborted spontaneously. Whether there is an overall increase in 
Spontaneous abortion of pregnancies conceived soon after 
stopping OC's is unknown. It is recommended that, for any patient 
who has missed 2 consecutive periods, pregnancy should be ruled 
out before continuing OC s. If the patient has not adhered to the 
prescribed schedule, the possibility of pregnancy should be 
considered at time of first missed period, and further use of OC's 
should be withheld until pregnancy has been ruled out. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to 
the fetus, and advisability of continuation of the pregnancy should 
be discussed. It is also recommended that women who discontinue 
OC's with intent of becoming pregnant use an altemate form of 
Contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months, although no precise 
information is available on which to base this. The administration of 
Progestogen-estrogen combinations to induce withdrawal bleeding 
should not be used аз а test of pregnancy. 
6. Gallbladder Disease—Studies report increased risk of surgically 
confirmed gallbladder disease in users of OC's and estrogens. In 
one study, increased risk appeared after 2 years' use and doubled 
after 4 or 5 years’ use. In one of the other studies, increased risk 
was apparent between 6 and 12 months' use. 
7. Carbohydrate and Lipid Metabolic Effects Decrease in glucose 
tolerance has been observed in a significant percentage of patients 
on OC's. For this reason, prediabetic and diabetic patients should 
be carefully observed while on OC's. Increase in triglycerides and 
total phospholipids has been observed in patients on OC's; clinical 
significance of this finding remains to be defined. 
8. Elevated Blood Pressure—Increase in blood pressure has been 
reported in patients on OC's. In some women, hypertension may 
occur within a few months of beginning OC's. In the Ist year of use, 
prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. Prevalence 
in users increases, however, with longer exposure, and in the 5th 
year of use is 2% to 3 times the reported prevalence in the 1st year. 
Age is also strongly correlated with development of hypertension in 
OC users. Women who previously have had hypertension during 
pregnancy may be more likely to develop elevation of blood 
pressure on OC's. Hypertension that develops as a result of taking 
OC's usually returns to normal after discontinuing the drug. 
9. Headache—Onset or exacerbation of migraine or development 
of headache of a new pattern which is recurrent, persistent, or 
Severe, requires discontinuation of OC's and evaluation of the cause. 
10. Bleeding Irregularities—Breakthrough bleeding, spotting, and 
amenorrhea are frequent reasons for patients discontinuing OC's. 
In breakthrough bleeding, as in all cases of irregular vaginal 
bleeding, nonfunctional causes should be borne in mind. In 
undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out 
Pregnancy or malignancy. If pathology has been excluded, time or 
change to another OC may solve the problem. Changing to an OC 
With a higher estrogen content, while potentially useful in minimizing 










































without previous irregularities. 


11. Ectopic Pregnancy—Ectopic as well as intraute 


may occur in contraceptive failures. 


12. Breast.feeding—OC's given in the postpartum period mai 
interfere with lactation and decrease quantity and quality of breast 
milk. Furthermore, a small fraction of the hormones in OC's has 
been identified in the milk of mothers on OC's; effects, if any, on the 
breast-fed child have not been determined. If feasible, defer OC's 


until infant has been weaned. 


Precautions—GENERAL--1, A complete medical and family 
history should be taken Prior to initiation of OC's. Pretreatment and 
Periodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, 
smear and relevant laboratory tests, As a general rule 
not be prescribed for longer than 1 year without anot 


examination. 


2. Under influence of estrogen-progestogen preparations, pre- 
existing uterine leiomyomata may increase in size. 
3. Patients with history of psychic depression should be carefully 

if depression recurs to a 
serious degree. Patients becoming significantly depressed while on 
nate method to try to 
determine whether the symptom is drug-related. 
retention. They should be 
reful monitoring, in patients 
еа by fluid retention, such 
as convulsive disorders, migraine syndrome, asthma, or cardiac or 


observed and the drug discontinue. 
OC's should stop OC's and use an alter: 
4. OC's may cause some degree of fluid 
prescribed with caution, and only with ca 
with conditions which might be aggravat 


renal insufficiency. 


5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence while on OC's, If jaundice develops, 


OC's should be discontinued. 


6. Steroid hormones may be poorly metabolized in patients with 
ee liver function and should be administered 
wit 


caution. 


7. OC users may have disturbances in normal tryptophan 
pyridoxine deficiency, 


8. Serum folate levels may be depressed by OC's. Since the 
Pregnant woman is predisposed to develo 


metabolism which may result in a relative 
Clinical significance is undetermined. 


and incidence of folate deficiency increa 


after stopping OC's, she may have à gre. 
folate deficiency and complications attri 
9. The pathologist should be advised of 
specimens are submitted. 


10. Certain endocrine- and liver-function tests and blood components 
maybe affected b estrogen-containing OC's:a. Increased 

fein retention. b. Increased prothrombin and 
factors VII, VIII, IX, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. c. Increased thyroid- 
binding globulin (TBG) leading to increased circulating total-thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by 
column, or T4 by radioimmunoassay. Free T3 resin uptake is 
decreased, reflecting the elevated TBG; free T4 concentration is 
unaltered. d. Decreased pregnanediol excretion. e. Reduced 


sulfobromophtha 


response to metyrapone test. 


Information for the Patient—See Patient Package Labeling. 


Drug Interactions—Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant use 
of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 
Carcinogenesis—See Warnings on carcinogenic potential of OC's. 


Pregnancy—Category X. See Contraindications, Warnings. 


Nursing Mothers—See Warnings. 


Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings); 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension, 
gallbladder disease, benign hepatomas, congenital anomalies. 
There is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
studies are needed: mesenteric thrombosis, neuro-ocular lesions, 


e.g.. retinal thrombosis and optic neuritis. 


The following adverse reactions have been reported in patients on 
OC's and are believed to be drug-related. Nausea and/or vomiting, 
usually the most common adverse reactions, occur in approximately 
10 percent or less of patients during the first cycle. Other reactions, as 
a general rule, are seen much less frequently or only occasionally. 
Gastrointestinal symptoms (such as abdominal cramps and bloating); 
breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea, amenorrhea during and after treatment, 
infertility after discontinuance of treatment; edema; chi: 
or melasma which may persist; breast changes: tenderness, 
enlargement, and secretion; change in weight (increase or decrease); 
change in cervical erosion and cervical secretion; possible diminution 
in lactation when given immediately postpartum; cholestatic jaundice; 
migraine; increase in size of uterine leiomyomata; rash (allergic); 
mental depression; reduced tolerance to carbohydrates; vaginal 
candidiasis; change in corneal curvature (steepening), intolerance to 


contact lenses. 


The following adverse reactions have been 
OC's, and the association has been neither 
premenstrual-like syndrome, cataracts, changes in libido, chorea, 
headache, nervousness, 
hema multiforme, 
erythema nodosum, hemorrhagic eruption, vaginitis, porphyria, 
Acute Overdose—Serious ill effects have not been reported 
following acute ingestion of large doses of OC's by young children, 
Overdosage may cause nausea, and withdrawal bleeding may occur 


changes in appetite, cystitis-like syndrome, 
dizziness, hirsutism, loss of scalp hair, eryt 


in females. 
® 


each tablet contains 0.5 m. 
norgestrel with 0.05 mg ethinyl 
estradiol, 


LO/OVRAL 


each tablet contains 0.3 mg norgestrel 
with 0.03 mg ethinyl estradiol 
Wyeth Laboratories Phila., Pa. 19101 


menstrual irregularity, should be done only if necessary, 
may increase risk of thromboembolic disease. А 
Women with past history of oligomenorrhea or Secondary 
amenorrhea or young women without regular cycles may have a 
tendency to remain anovulatory or to become amenorrheic after 
discontinuing OC's. Women with these preexisting problems should 
be advised of this possibility and encouraged to use other methods. 
Post-use anovulation, possibly prolonged, may also occur in women 


pment of folate deficiency 
ses with increasing 
gestation, it is possible that if a woman becomes pregnant shortly 
ater chance of developing 
buted to this deficiency. 

OC therapy when relevant 


reported in users of e 
confirmed nor refuted: 


+ 
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OBSTETRICS : 


Parenteral magnesium sulfate and the distribution, 


plasma levels, and excretion of magnesium 


LEON C. CHESLEY, PH.D.) 
Brooklyn, New York \ 


The calibrated infusion method was used in trying to measure the apparent volumes of distribution 
of sucrose and magnesium in three nonpregnant, thrae normal pregnant, and 3 pre-eclamptic 
women. The data for one normal pregnant woman were vitiated by mechanical difficulties and 


"€ 


equilibrium for sucrose was not established in one nonpregnant and two pre-eclamptic subjects. The 


rapid renal excretion of infused magnesium prevents accurate estimate of the apparent magnesium 
space. In five satisfactory observations, magnesium moved rapidly beyond the sucrose space, that 
is, it entered cells, bone, and probably those portions of the fetus and amniotic fluid not included in 
the estimate of the sucrose space. By 90 minutes, bout half of the retained magnesium had moved 
beyond the sucrose space. The concentration in serum and the cumulative renal excretions of 
magnesium were measured in three eclamptic and seven severely pre-eclamptic patients given 3 
Gm. of magnesium sulfate intravenously and 10 Gm. intramuscularly as the initial therapeutic dose. 
The highest single level in plasma, observed at 60 minutes, was 6.0 mEq per liter (7.2 mg. per 100 
ml.) in an oliguric eclamptic woman. The average peak level, also at 60 minutes, was 4.5 mEq. per . 
liter. At the end of four hours tha cumulative renal excretions ranged from 38 to 53 per cent of the 
dose injected. Calculation of the concentration to b expected in serum (plasma) indicates that 

Ре the initial dose is safe, even in anuric patients; repeated doses might not be safe. (AM. J. OBSTET. 


GYNECOL. 133:1, 1979.) 


THE EFFICACY of parenteral magnesium sulfate in 
the prevention and control of eclamptic convulsions is 
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well established’ ? and in the United States it probably 
is the most popular agent used for those purposes. 
Pritchard? reported 154 consecutive cases of eclampsia, 
treated with magnesium sulfate, without a maternal 
death and with a perinatal mortality rate of only 15.4 
per cent in antenatal eclampsia (9.9 per cent, excluding 
birth weights of less than 1,000 grams). 

Pritchard? gives an initial dose of magnesium sulfate 


of 4 Gm. intravenously, followed at once by 10 Gm. in- 


tramuscularly; thereafter 5 Gm. are injected intramus- 
cularly every four hours, but any of the later doses are 
postponed if: (1) the knee jerk is absent, (2) the respi- 
ratory rate is depressed, or (3) the Urinary output has 


1 


- 


) 


T£ 


м. 


2 Chesley 
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Table I. The apparent volumes of distributicn (spaces) of sucrose and magnesium 











Sucrose space 


(ml./Kg.) min. 
278 


[sa [s oso. ЕЕЕ 
290 290 






Apparent magnesium space (ml./Kg.) 


240 min. 


Pre-eclampsia* 230 204 262 248 280 290 
Pre-eclampsia t 319 340 386 403 

Pre-eclampsia t 313 488 473 460 442 7 

Normal pregnancy 188 222 240 272 288 288 278 255 255 
Normal pregnancy 196 216 272 ` 306 382 376 І 
Nonpregnant t 185 223 218 232 250 247 253 244 . 
Nonpregnant 170 205 250 278 315 324 310 324 384 
Nonpregnant 185 192 213 301 308 298 303 


*Patient had lost 10 pounds in five days while receiving acetazolamide and chlorothiazide. 


+Equilibrium not established. 


not been at least 100 ml. since the preceding dose. Also 
the antidote to magnesium toxicity (10 ml. of 10 per 
cent calcium gluconate) must be readily available. Our? 
use of the drug at the Kings County and University 
Hospitals of the State University of New York Down- 
state Medical Center differs only in that we give 3 Gm., 
rather than 4 Gm., as the initial intravenous dose. 

Thus, Pritchard injects 39 Gm. in the first 24 30urs, 
and we inject 38 Gm. Many obstetricians in the past, 
and still, use far smaller amounts because toxicitr does 
occur if too much magnesium is given. The first s gn of 
an adverse effect is a depression of the respiratory rate, 
but that is preceded by disappearance of the tendon 
reflexes; those are the reasons for the first and second 
precautions, above.. Magnesium is excreted azmost 
solely by the kidney, which is the reason for the <hird 
precaution. 

Several investigators have related the pharmacologic 
effects of magnesium to its concentration in plasma. 
Smith and colleagues,‘ using dogs, found that r2spi- 
ratory arrest does not occur until the levels of »nag- 
nesium reach from 17 to 27 mEq. per liter (20 to 32 
mg. per 100 ml.). Hoff and co-workers? observed that 


in man the patellar reflex (knee jerk) is lost with соп-` 


centrations of magnesium between 7 and 10 mEq. per 
liter (8.4 to 12 mg. per 100 ml.). Thus, the suppres.ion 
of the knee jerk occurs before respiratory depres:ion 
and it serves as a warning clinical sign that the mag- 
nesium in plasma may be approaching a toxic level. 
Moore and Wingo,® using dogs and cats, found the 
fatal level of magnesium to be from 17.5 to 45 mZq. 
per liter (21 to 54 mg.-per 100 ml.). 

Pritchard? saw respiratory depression in but one >a- 
tient; she weighed only 99 pounds before delivery and 
had severe renal impairment, and the anesthesia or 
hysterotomy had been supplemented with succirryl- 
choline. She developed respiratory depression postcp- 
eratively, which was corrected by calcium gluconace. 


We have used the antidote in three patients but never · 


in any of the hundreds treated as outlined. Each of 
three house officers injected intravenously the 20 ml. 
of 50 per cent magnesium sulfate (10 Gm., 82 mEq. of 
magnesium) that should have been given as the initial 
intramuscular dose. One patient manifested no adverse 
effect, but the house officer gave her calcium gluconate 


` as soon as he realized his mistake. One patient had 


respiratory arrest, which quickly yielded to the anti- 
dote, and the third had both respiratory and cardiac 
arrest; external cardiac massage and 10 ml. of 10 per 
cent calcium gluconate intravenously were promptly 
effective. Pritchard's and our experience attests to the 
safety of large doses of magnesium sulfate if the pre- 
cautions are observed. 

The level of magnesium attained in plasma after 
parenteral administration of a given dose depends 
upon the volume of distribution and renal excretion of 
the magnesium. In the presence of severe oliguria or 
advanced renal failure, the volume of distribution de- 
termines the concentration. The present paper is 
prompted ‘by a maternal death and its purpose is to 
indicate that the initial dose of 3 Gm. of magnesium 
sulfate intravenously plus 10 Gm. intramuscularly (107 
mEq. of magnesium) is safe because of the volume in 
which it is diluted. Needless to say, a second and later 
dose probably would not be safe in a severely oliguric 
patient. 


Case report 


M. T., an obese, black woman, aged 29, para 7-0-0-4, 
was admitted to the Kings County Hospital at term, 


complaining of left-sided thoracic and upper abdomi- У 


nal pain for two hours' duration. Тһе blood pressure 
was 160/110; she had no edema and no urine could be 


, obtained by catheter. The house officer attributed the 


high blood pressure to essential hypertension and the 
-pain to the fried chicken that she had eaten six hours 
earlier. His only consultant, a gastroenterologist, con- 
curred. The patient had the first of seven convulsions 


at about three hours after admittance. Recause of the’ 


r^ 
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supposed anuria, the house, officer did not give her 
magnesium sulfate but treated.her with diphenylhy- 
dantoin, phenobarbital, and diazepam. The patient re- 
covered consciousness after each of the first three con- 
vulsions but was unresponsive thereafter and died 
about 13 hours after admittance. At autopsy, she was 
found to have a massive hemorrhage involving the 
midbrain, pons, and medulla and a subarachnoid hem- 
orrhage over the right frontal and temporal! lobes. The 
liver had extensive lesions characteristic of eclampsia 
and a diagnosis of “shock kidney” was made. 

It is probable that magnesium sulfate would have 
prevented further convulsions if it had been given after 
the first one or would have prevented the first one if 
given earlier. Whether the prevention of repeated con- 
vulsions would have averted the cerebral hemorrhages 
and death is speculative. 


Material and methods 


The hitherto unpublished data were obtained in 
studies made with Ira H. Tepper, M.D., in 1955 and 
1956 and with Peter Kaufmann, M.D., in 1958 and 
1959. 

The calibrated infusion method of Deane and asso- 
ciates? was used for the estimation of the volumes of 
distribution (spaces) of sucrose and magnesium in nine 
women (shown in Table I). One was excluded because 
of mechanical difficulties in controlling the rate of in- 
fusion. The fluid infused was made up of 48 ml. of 50 
per cent sucrose, 75 ml. of 10 per cent magnesium 
sulfate (MgSO, * 7H;O), and 177 ml. of distilled water. 
Duplicate analyses of each of three or four separate 
dilutions of the fluid were made for sucrose and mag- 
nesium, in conjunction with the duplicate or quadru- 
plicate analyses of serum and urine. The infusion was 
given by a Bowman pump powered by a Sola constant 
voltage regulator, at a rate of about.1.12 ml. per min- 
ute; the rate of delivery was calibrated before and after 
each experiment. As soon as the infusion was started, a 
priming dose of 20 ml. of 10 per cent magnesium sul- 
fate (16.4 mEq.) was given intravenously. 

In addition to the blank, blood samples were taken at 
intervals of about 30 minutes, beginning at about 45. 
minutes after starting the infusion. The blood was cen- 


- trifuged at once, while clotting, and the analyses were 


made of serum. Urine was obtained through a 


, multiple-eyed catheter and the bladder was washed out 


once or twice with 20 to 30 ml. of water, with the injec- 
tion of about 30 ml. of air. The urinary collections were 
completed a: from five to seven minutes after each 
sampling of blood. Sucrose clearances were calculated 
as a check on the completeness of the urinary col- 
lections. 

Sucrose was measured by the method of Roe and 
colleagues? in urine suitably diluted (usually 1:250 or 


| 
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Fig. 1. Serial estimates of the sucrose and apparent mag- 
nesium spaces by the method of calibrated infusion. Sucrose 
space, e; apparent magnesium space, X. 


1:500) and in serum diluted 1:10 in the precipitation 
of proteins by zinc hydroxide. Magnesium was mea- 
sured by the method of Simonsen and co-workers? in 
undiluted serum and in urine suitable diluted (usually 
1:5 or 1:10). Blood, urine, water, and reagent blanks 
were run with all measurements. Serum proteins were 
measured by the biuret method"? and plasma volumes 
were measured with 1-1824 (Evans blue). All readings 
were made with a spectrophotometer.* Ultrafiltrable 
magnesium was derived from the nomogram of Willis 
and Sunderman," which relates it to the concentrations E 
of total magnesium and proteins in serum. The appar- 
ent volumes of distribution of sucrose were corrected 
for the nonaqueous portion of serum. 


Results and comment 


Apparent volume of distribution of magnesium. 
Fig. 1 exemplifies the serial estimates of the apparent 
sucrose and magnesium spaces in a patient with 
moderately severe pre-eclampsia in the thirty-fourth 
week of pregnancy. She had lost 10 pounds in five days 
during acetazolamide and chlorothiazidet administra- 
tion and that undoubtedly reduced the spaces. 

In the calibrated infusion method for measuring a 
volume of distribution, one must know accurately the 
cumulative amount of the substance infused and must 
measure accurately the cumulative amounts excreted. 
'The difference is the residual amount in the body and 
dividing that by the concentration in plasma gives the 
apparent volume of distribution. Serial estimates, at in- 
tervals of about half an hour in the present study, show 
increasing volumes until equilibrium is attained. In the . 
case of sucrose, the apparent volume usually becomes 
constant within two hours in normal nonpregnant sub- 
jects. In pregnant women, however, the apparent vol- 


*Model DU, Beckman Instruments, Inc., Fullerton, Cali- 
fornia. 


TThe patient was seen in 1958. We now believe that diuretic 
drugs are contraindicated in pre-eclampsta. 
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Table II. Magnesium in and beyond the sucrose space in a nonpregnant woman with leiomyomas (weight, 66.8 
kilograms; plasma volume, 3,000 ml.; plasma proteins, 6.6 Gm. per 100 ml.) | 





Time in minutes 


Cumulative infusion of Mg (mEq.) 31.8 38.6 44.6 52.8 61.3 69.2 76.3 81.2 
Cumulative excretion of Mg (mEq.) 7А 114 15.0 20.0 25.5 30.6 35.1 38.6 
EE Residual Mg (mEq.) 24.4 27.2 29.6 32.8 85.8 38.6 41.2 42.6 

Increment in plasma Mg (mEq./L.) 1.78 1,63 1.63 1.56 1.66 1.87 1.91 1.91 

Apparent Mg space (L.) 13.7 16.7 18.2 21.0 21.6 20.7 21.6 22.3 Ы 

Increment іп ultrafiltrable 1.31 1.19 1.19 1.14 1.91: 1.38 1.40 1.40 
Mg (mEq./L.) ў 

Total incremental Mg in extravas- 11.0 10.0 10.0 9.6 10.2 11.6 11.8 11.8 
cular sucrose space (mEq.) . 

Total incremental Mg in plasma 5.8 4.9 4.9 4.7 5.0 5.6 5.7 5.7 
(mEq.) 

Total оса Мұ іп ѕисгоѕе 16.3 14.9 14.9 14.3 15.2 17.9 17.5 17.5 
space (mEq.) А 

Total incremental Mg beyond sucros 8.1 12.3 14.7 18.5 20.6 21.4 23.7 25.1 
space (mEq.): 

Percentage of total 33 45 49 56 58 56 58 59 


umes often are increasing slowly at the end of four 


` hours, presumably because sucrose has not equili- 


. rium had not been established and it may псі have ` 


brated in the fetus and amniotic fluid. In three cf eight 
cases in the present study, it was obvious that equilib- 


been in the case shown in Fig. 1. 
Fig. 1 suggests that the apparent magnesium space 


may have approached constancy between the third and | 


fourth hours, but the appearance probably is sparious 
because the patient had excreted more than half of the 
infused magnesium. In the calibrated infusion method 
calculations become inaccurate when the cumulative 
excretion of the test substance approaches or exceeds 
half of the cumulative infusion, which happened in 
three of eight cases. For that reason, the method 
probably cannot measure the definitive volume cf dis- 
tribution of magnesium. The renal clearance of mag- 
nesium increases linearly and steeply with increases in 
the plasma level.'? As an example, one pregnant hyper- 
tensive patient had a magnesium clearance of 3.4 ml. 
per minute when the plasma level was 1.69 mEc. per 
liter; as the plasma level rose during the infusion of 
magnesium, the clearance increased progressively and 
attained 63.5 ml. per minute when the plasma level 
reached 5.0 mEq. per liter. 

Table I summarizes the serial estimates of the appar- 
ent magnesium spaces, which are not corrected fo- the 
protein binding of magnesium in plasma or for the 
Gibbs-Donnan effect. In several of the cases there are 
improbable fluctuations from period to period. Each is 
associated with a measured plasma level of magnesium 


that diverges from the trend in that particular patent. - 


Although the recovery of magnesium added to secum 


was excellent, with a maximal error of about 6 per cent, 
I suspect that some measurements were erroneous. 
Aside trom the aberrant values, the data do provide 
estimates that can be used in assessing the safety of our 
initial dose of magnesium sulfate. 

The variation from subject to subject is wide. In sev- 
eral periods, there is a twofold difference between the 
lowest volumes (in a nonpregnant woman) and the 
highest (in an edematous pre-eclamptic patient). The 
two extreme cases can be used for the calculation of the 
concentrations of magnesium expected in the plasma if 
none of the dose was excreted. The nonpregnant 
woman weighed 48.8 kilograms and her apparent vol- 


ume of distribution of magnesium was about 250 ml. ` 


per kilogram, or 12.2 L. Our initial dose of magnesium 
sulfate is 13 Gm. (107 mEq. of magnesium; 24.6 mEq. 
given intravenously plus 82.4 mEq. intramuscularly). 
When all of the magnesium is absorbed from the in- 
tramuscular depot, with none excreted, there would be 
107 mEq. in 12.2 L., or 8.8 mEq. per liter. If the origi- 
nal level of endogenous magnesium had been 2.0 mEq. 
per liter, the final concentration would be 10.8, proba- 
bly high enough to abolish the tendon reflexes but un- 
likely to depress respiration. The pre-eclamptic patient 
weighed 64.1 kilograms, with an apparent magnesium 


space of 460 ml. per kilogram. The increment in the " 


level of magnesium in plasma would be only 8.6 mEq. 
per liter. 

It is unlikely that either patient could tolerate the 
intravenous injection of 13 Gm. of magnesium sulfate 
if given within a few minutes. Ten of the 13 Gm. is 
given intramuscularly, and the absorption is rather 


slow. Pritchard,? Chesley and Террег,? and Flowers · 


c 
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and associates'* observed that the concentration of 


magnesium in plasma rises gradually after such. injec- 


tions, with from 90 to 120 minutes being the usual time 
required for reaching the maximal level in plasma. In- 
deed, that was their basis for adding the primirig in- 
travenous dose. Duririg the time required for absorp- 
tion, magnesium is leaving the bloodstream rapidly and 
its volume of distribution is increasing. 

Pritchard’? measured the apparent magnesium 
spaces in five dogs, four with bilateral ligation of the 
ureters and one with bilateral nephrectomy. The ap- 
parent volumes of distribution increased rapidly dur- 
ing the first four to six hours, then more slowly, to 
attain values ranging from-400 to 490 ml. per kilogram, 
which were about twice the inulin spaces measured si- 
multaneously in three of the dogs. He also estimated 
the apparent magnesium spaces in four patients, two 
with acute renal failure and two with chronic glomeru- 
lonephritis and severe renal impairment. The appar- 
ent spaces ranged from 370 to 430 ml. per kilogram at 
the end of 20 to 24 hours; there маѕ по mention of the 
rates of increase. 

Distribution of magnesium. Although the’ apparent 
volume of distribution is a major determinant of the 
plasma level after the parenteral administration ОЁ a 
magnesium salt, it does not define the true volume of 
distribution. As previously mentioned, the apparent 
spaces were not corrected for protein-bound mag- 
nesium in plasma or for the Gibbs-Donnan effect. 
From 20 to 35 per cent of the magnesium in plasma is 
bound to proteins and is not ultrafiltrable. The concen- 
tration in extravascular extracellular fluid is, therefore, 


significantly lower than that in the water of plasma. ' 
The apparent volume of distribution is calculated by. 
„dividing the incremental amount in the body by the 


concentration in plasma, which underestimates the 
true distribution. Moreover, magnesium enters bone 
and cells, where the incremental concentrations are 
known. Brandt and colleagues" studied the uptake of 
radioactive magnesium in dogs and found wide varia- 
tions from organ to organ, with the heart, kidney, liver, 
and pancreas having the highest, but differing ra- 
dioactivities. Bones, which contain much labile mag- 
nesium, differed greatly from one another in the same 
animal. Pregnancy further complicates the estimation 
of the volume of distribution of апу substance that 
crosses the placenta, because variable and unknown 
proportions of fetal and amniotic fluids are included. 
When parenteral magnesium is administered, it re- 


quires from two to three hours for fetal and maternal. 


blood to come into equilibrium.* !* 'The concentration 
of magriesium in amniotic fluid rises rather slowly and 
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Fig. 2. The proportions of retained magnesium beyond the 
sucrose space: nonpregnant women, e----e and o 0; nor- 
mal pregnant women, Х----Х and A A; pre-eclamptic pa- 
tient, e——e. 








erratically, perhaps in part by way of fetal urine.* ' 
The measurement of the true magnesium space 

seems to be impossible, clinically, on the theoretical 

bases mentioned. However, certairi interesting calcula- 


` tions can be made. Table 11, representing one of five 


subjects, summarizes the derivations of incremental ex- 
tracellular magnesium and the proportions of incre- 
mental magnesium that moved beyond the extracellu- 
lar fluid (estimated by the sucrose space). 

In the example shown in Table II, about 58 per cent 
of the incremental magnesium had moved beyond the 
sucrose space, that is, it had been taken up by bones 
and cells where its concentrations are variable and un- 
known. Some may have entered the amniotic fluid and 
some portions of the fetus more rapidly than sucrose 
did. Fig. 2 shows that the proportion of incremental 
magnesiuin beyond the sucrose Space increases with 
time for the first two hours and ther seems to level off 
at roughly half. The lowest proportion, 30 per cent, 
was observed in the previously mentioned pre-eclamp- 
tic patient who had been given diuretic drugs for five 
days. In the other four subjects, two nonpregnant and 
two normal pregnant women, the proportions of mag- 
nesium beyond the sucrose space were 48, 50, 58, and 
58 per cent at 145 to 241 minutes. 

Except in the pre-eclamptic patient, from 47 to 50 
per cent'of the infused magnesium had moved into 
bones and cells by 90 minutes after the beginning of 
the infusions. As previously mentioned, maximal con- 
centrations of magnesium in plasma do not occur until 
90 to 120 minutes after intramuscular injection of 
magnesium sulfate.* !® * Thus, the rapid distribution 
of magnesium in a lar ge pool is a buffering action that 
prevents accumulation and attainment of toxic concen- 
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Fig. 3. The highest, average, and lowest levels of magnesium 
in serum and the highest, average, and lowest renal excretions 
of magnesium in three eclamptic and seven severely pre- 


eclamptic patients given magnesium sulfate, 3 Gm. (24.6 : 


mEq.) intravenously and 10 Gm. (82.4 mEq.) intramuscularly. 


trations in plasina. The one pre-eclamptic patient had 
an unusually small volume of distribution of mag- 
nesium, at 290 ml. per kilogram. The other two pre- 
eclamptic women represented in Table I had much 
greater apparent volumes and large amounts of mag- 
nesium must have moved beyond the sucrose space. 
Plasma levels and excretion of magnesium. Prit- 
chard," Chesley and Террег,? and Flowers and associ- 
ates? have published graphs illustrating the levels of 
magnesium in plasma attained after the parenteral 
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administration of magnesium sulfate in various doses 
and given in several ways. All agree that the large doses 
used by Pritchard” ' and by us? are safe in eclamptic 


and severely pre-eclamptic women, many of whom are 


oliguric (remember the precautions in the presence of 
oliguria). = 

Fig. 3 depicts the range and average plasma levels 
observed in three eclamptic and seven severely eclamp- 
tic women, each given 3 Gm. (24.6 mEq.) of mag- 
nesium sulfate intravenously plus 10 Gm. (82.4 mEq.) 


‘intramuscularly. Тһе highest single concentration in 


plasma was 6.0 mEq. per liter (7.2 mg..per 100 ml.), 
seen in an oliguric eclamptic woman. Despite the oli- 
guria, the concentration fell to 3.9 mEq. per liter by the 
sixth hour after injection. Parenthetically, such obser- 
vations led Pritchard’? and us? to give additional mag- 
nesium sulfate (5 Gm.) intramuscularly at intervals of 
‘four hours, with the precautions described. 

Fig. 3 also shows the remarkably similar cumulative 
excretions of magnesium in the same patients. At the 
end of four hours, from 38 to 53 (average 44) per cent 
of the total injected magnesium had been excreted. 
Thus, somewhat more than half of the magnesium in- 
jected in the initial dose is still present in the body when 
the second dose of 5 Gm. is injected intramuscularly. If 
stich residual and cumulative proportions were present 
at the end of each four hours, repeated doses might be 
expected to build up toxic levels in the plasma. As the 
published graphs show,? !> ' however, that does not 
happen. The reason mist be the great increases in 
renal clearance of magnesium as the plasnia level 
rises.? If the patient has severe renal impairment, re- 
peated doses of magnesium sulfate could lead to toxic- 
itv, but we have a safeguard in that the tendon reflexes 
disappear before respiratory depression occurs. 





REFERENCES 


1. Eastman, N. J.: Editorial comment, Obstet. Gynecol. 
Surv. 10: 497, 1955. 
2. Pritchard, J. A.: Standardized ‘treatment of 154 consecu- 


tive cases of eclampsia, Am. J. OBSTET. GYNECOL. 123: | 


543, 1975. . 

3. Chesley, L. C., and Tepper, I: Plasma levels of mag- 
nesium attained in magnesium sulfate therapy for pre- 
eclampsia and eclampsia, Surg. Clin. North Am., April, 

. 1957, p. 358. : 

4. Smith, P. K., Winkler, A. W., and Hoff, H. E.: Electro- 
cardiographic changes and concentration of magnesium 
in serum following intravenous injections of magnesium 
salts, Am. J. Physiol. 126: 720, 1939: 


5. Hoff, H. E., Smith, P. K., and Winkler, A. W.: Effects of 


magnesium on nervous system in relation to its concen- 
tration in serum, Am. J. Physiol. 130: 292, 1940. 
6. Moore, R. M., and Wingo, W. J.: Blood levels of mag- 


nesium ion in relation to lethal, anesthetic, analgesic and 
antitetanic effects, Am. J. Physiol. 135: 492, 1942. 

. Deane, N., Schreiner, G. E., and Robertson, J. S: The 
velocity of distribution of sucrose between plasma and 
interstitial fluid, with reference to the use of sucrose for 
the measurement of extracellular fluid in man, J. Clin. 
Invest. 30: 1463, 1951. 

8. Roe, J. H., Epstein, J. H., and Goldstein, N. P.: A photo- 
-metric method for the determination of inulin in plasma 
and urine, J. Biol. Chem. 178: 839, 1949. 

9. Simonsen, D. G., Westover; L. M., and Wertman, M.: The 
determination of serum magnesium by the molybdivana- 
date method for phosphate, J. Biol. Chem. 169: 39, 1947. 

10. Fister, H. J.: Manual of Standardized Procedures for 


- 


Spectrophotometric Chemistry, New York, 1950, Stan- 


dard Scientific Supply Corporation. 


11. Willis, M. J., and Sunderman, F. W.: Studies in serum + 


` 


Volufne 133 
Number ] . 


12. 


18. 


electrolytes. XIX. Nomograms for calculating magnesium 
in serum and ultrafiltrates, J. Biol. Chem. 197: 348, 1952. 
Chesley, L. C., and Tepper, 1: Some effects of mag- 
nesium loading upon renal excretion of magnesium and 
certain other electrolytes, J. Clin. Invest. 37: 1362, 1958. 
Pritchard, J. A: The use of the magnesium ion in the 
management of eclamptogenic toxemias, Surg. Gynecol. 
Obstet. 100: 131, 1955. : 


Parenteral magnesium sulfate 7 


14. Flowers, C. E., Jr., Easterling, М. E., Jr., White, F. D., 


15. 


Jung, J. M., and Fox, J. T., Jr: Magnesium sulfate in 
toxemia of pregnancy. New dosage schedule based on 
body weight, Obstet. Gynecol. 19: 315, 1962. 

Brandt, J. L., Glaser, W., and Jones, A.: Soft tissue dis- 
tribution and plasma disappearance of intravenously 


administered isotopic magnesium with observations on > 


uptake in bone, Metabolism 7: 355, 1958. 





Information for authors 


Most of the provisions of the Copyright Act of 1976 became effective on January 1, 
1978. Therefore, all manuscripts must be accompanied by the following written state- 
ment, signed by one author: "The undersigned author transfers all copyright ownership 
of the manuscript (title of article) to The C. V. Mosby Company in the event the work is 
published. The undersigned author warrants that the article is original, is not under 
consideration by another journal, and has not been previously published. I sign for and 
accept responsibility for releasing this material on behalf of any and all co-authors." 
Authors will be consulted, when possible, regarding republication of their material. 





Causes of perinatal death associated with gestational 
hypertension and proteinuria 


RICHARD L. NAEYE, M.D. 
Hershey, Pennsylvania 
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Boston, Massachusetts 1 


This study determined the frequency of the individual placental and fetal disorders responsible for 
the excessive perinatal mortality rate associeted with gestational hypertension and proteinuria. In a’ 
large prospective study of pregnancy 3.2 per cent of the mothers were classified as hypertensive 
when one or more measurements of gestaticnal diastolic blood pressure were 85 mm. Hg or more 
and proteinuria was 1+ or greater. The perinatal mortality rate for these pregnancies was 37.9 per 
1,000 births compared with 17.2 per 1,000 fc" normotensive gestations without proteinuria. 

Forty-two per cent of the total excess perinatal mortality rate in the pregnancies complicated by 
hypertension was due to large placental infarcts, 15 per cent to placental growth retardation, and 13 
per cent to abruptio placentae. Both the frequency of occurrence and perinatal mortality rate 
increased for each of these disorders with increasing maternal blood pressures. (AM. J. OBSTET. 


GYNECOL. 133:8, 1979.) 


Ir HAS LONG BEEN KNOWN that perinatal mortality 


rates increase with maternal hypertension and pro- 


teinuria in pregnancy.'^? The increased mortality rate 
has been related partially to placental infarcts and to 
abruptio placentae but no studies have been published 
detailing how the excessive deaths are apportioned 
among the various placental and fetal disorders. The 
present study undertook such an analysis using data 
gathered in a large prospective study of pregnancy. 
The frequency of occurrence of individual. disorders 
' was related to specific levels of blood pressure curing 


pregnancy. 


Patients and methods 
The Collaborative Perinatal Project of the National 


Institute of Neurological and Communicative Disor- ` 
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дегѕ’ апа Stroke provides a unique’ opportunity to 
analyze the causes of the excess perinatal deaths asso- 
ciated with hypertension and proteinuria in pregnancy. 
It recorded events of gestation, labor, delivery, and the 


neonatal period in 12 urban hospitals in different re- | 


gions of the United States between 1959 and 1966.* ? 
Autopsies were performed on 72 per cent of the 


stillborn and newborn infants who died between 20 . 


weeks of gestation апа 28 days after birth. The avail- 
ability of placentas and clinical data made it possible to 
assign causes of death to additional cases so that when 
the study was completed, cause of death had been es- 
tablished for 80 per cent of the fetal and neonatal 
deaths.® Data from all the deaths in the study are in- 
cluded in Table I. Four specially trained technicians 


reviewed microscopic sections from the placentas col- 


lected for the study to standardize the recognition and 
recording of abnormalities. The author reviewed the 
clinical, placental, and postmortem material, including 
microscopic sections, from all the deaths to standardize 
diagnoses.® 


Singleton pregnancies numbering 41,241 were avail-* 


able for analysis in which maternal blood pressure and 
urinalysis data were recorded between 28 weeks of ges- 
tation and delivery. The maximum urine protein value 
and the maximum diastolic blood pressure for each 
mother were recorded between 28 weeks' gestation and 


delivery and these used in the analyses. One or more . 


urine specimens had 2+ or greater protein in 0.8 per 
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Table I. Perinatal mortality rates for various disorders fatal to fetuses and neonates, by category of maternal 
blood pressure and proteinuria during pregnancy 








Hypertension 
and proteinuria 


Perinatal mortality rates per 1,000 births 


Hyper- 
tension only 









Normolensive, 
no proteinuria 





Large placental infarcts 9.5** 4,2*** 0.9 
Abruptio placentae 4.4* 2.1 1.7 
Placental growth retardation 3.6%** 1.6 0.5 
- Acute infection of the 2.0 - 2.6 2.1 
amniotic fluid 
All other disorders includ- 17.5 16.1 12.0 
ing "diagnosis unknown" t 
Total 87,9*** 26.6** 17.2 
No. of cases 1,339 1,868 35,358 





Allinfants were born between 28 and 44 weeks' gestation. Definitions of blood pressure and proteinuria categories are in the text. 


*P « 0.05 compared with “normotensive, no proteinuria”; **P < 0.01; ***P « 0.001. 


Table II. The frequency of occurrence of various placental abnormalities by category of maximum 
recorded diastolic blood pressure, followed by percentage with disorder that died 






Frequency of disorders per 1,000 births 









Peak diastolic blood 
pressures (mm. Hg) 


Placental infarcts 
23 cm. in diameter 





40-74 24.1 (355) 
% who died 4.5 

75-84 32.1 (532y**** 
% who died 3.0 . 

85-94 37.8 (282)**** 
96 who died 3.9 

Over 94 60.7 (150)**** 
% who died . 16.7 


Abruptio 
placentae 







Growth-re- 
tarded placenta. 






No. of cases 


18.2 (269) 9.1 (134) 14,734 
16.4 1.5 
15.2 (252)** 8.5 (141) 16,576 
11.5 5.7 
14.9 (111)** 11.8 (88)* 7,460 
12.6 . . 3.4 
28.3 (70)*** 14.6 (36)** 2,471 
20.0 8.4 





The placental infarct category includes all cases involving placental infarcts > 3 cm. in diameter. The infarcts involved 25 per 
cent or more of the placenta in those who died but a smaller proportion of the organ in most of those who survived. Number of 


cases in parentheses. : 


ҰР < 0.1 compared with diastolic blood pressure «75 mm. hg; **P < 0.04; ***P < 0.002; ****P < 0.001. 


cent of white and 1.5 per cent of black subjects.’ The 
figures were 9.3 per cent and 17.0 per cent for 1+ or 
greater proteinuria. Commercial dipsticks were used 
by all but one of the hospitals for these protein mea- 
surements. 

Friedman and Neff? used linear discriminant anal- 
ysis to identify combinations of peak diastolic pressures 
and proteinuria that yielded the highest frequencies of 


fetal and neonatal death.? We used their data file and . 


classification to place cases in various pressure and pro- 
teinuria categories. We placed 1,839 cases in the 
ehypertension-proteinuria category when the maximum 
diastolic pressure was 85 mm. Hg or more and pro- 
teinuria was 1+ or more. Cases numbering 1,865 were 
classified as hypertension without proteinuria when the 
maximum diastolic pressure was 95 mm. Hg or more 
and proteinuria was absent or present only as a trace. 

A prime diagnosis, which was intended to identify 


* the disorder that initiated the course to death, was as- 


signed to, each case. For example, a neonatal death 


might have been due to hyaline membrane disease but 
it was placed in the abruptio placentae category if this 
latter disorder initiated the premature labor that ulti- 
mately led to the infant's death. À complete list of the 
prime diagnoses used in the study and the criteria used 
to establish these has been published recently.’ Criteria 
for the diagnoses that proved significant in the present 
study are repeated here. Cases were placed in the cate- 
gory of large placental infarcts when one or more infarcts 
were greater than 3 cm. in diameter. To attribute death 
to such infarcts 25 per cent or more of the placenta had 
to be involved and there had to be no other explanation 
for postmortem evidences of antenatal hypoxia, i.e., 
aspirated squames in the lungs and petechiae on the 
serosal surfaces of the visceral organs. Cases were di- 
agnosed as abruptio placentae when gross inspection 
showed an adherent retroplacental clot with depression 
or disruption of the underlying placental tissue or 
when there were otherwise classical findings including 
external or occult bleeding.” The infants who died 


. ==» 


— 


~~ 


10 Маеуе and Friedman 


had the previously mentioned evidences. of antenatal 
hypoxia. 

The diagnosis of placental growth retardation was made 
when the placenta was 40 per cent or more below nor- 
mal weight for gestational age. The infants whose 
deaths were attributed to the disorder had the previ- 
ously mentioned evidences of antenatal hypoxia and 
there was no other explanation for death.® Infants with 
congenital anomalies or with large placental infarcts 
were excluded from this diagnostic category. The 
diagnosis of acute infection of the amniotic fluid was 
made when acute funisitis and inflammation of the 
subchorionic plate of the placenta were present. The 
infants who diéd had acute congenital pneumonia. For 
this diagnosis, membranes had to be intact at the onset 
of labor when delivery was preterm, i.e., «259 days of 
gestation. Previous studies have shown that bacteria are 
responsible for most, if not all, of these infections.» 10 


- Chi square was the statistical method used in the study. 


Results 


The perinatal mortality rate was increased when 
gravid women were hypertensive (Table I). The effect 
was potentiated by proteinuria (Table I). Forty-two per 
cent of the mortality excess in hypertensive-proteinuric 
gestations compared with normotensive ones was due 
to large placental infarcts, 15 per cent to placental 


growth retardation, 13 per cent to abruptio placentae, 


and the remainder to other disorders in which indi- 
vidual increases did not reach statistical significance 
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(Table I). Starting at normotensive levels, increases in 
gestational blood pressure were associated with in- 
creased frequencies of large placental infarcts and pla- 
cental growth retardation (Table II). The frequency of 
abruptio placentae did not increase until diastolic blood 
pressures exceeded 94 mm. Hg. 


Comment 


The present study confirmed many previous reports 
that perinatal mortality rates increase with maternal 
gestational hypertension and proteinuria.“ In the 
present study, 70 per cent of these excess deaths were 
due to three disorders—large placental infarcts, 
marked placental growth retardation, and abruptio 
placentae. All three display microscopic placental le- 


. sions, which are the consequence of reduced uteropla- 


cental perfusion, i.e. increased frequency of mi- 
croinfarcts and syncytial knot formation. !'7!3 All 
three disorders also involve increased frequency of 
fibrinoid change and thrombi in decidual arteries, 
which are evidences of hypertension-induced damage 
to these vessels.*: !!7'! Such damage reduces üteropla- 
cental perfusion. Cigarette smoking and other factors 
have a role in the genesis of abruptio placentae which 
likely explains why more than half of the cases with this 
disorder develop in the absence of hypertension.” ® !? 


Informed consent was obtained for the data collected 
in the study. Mr. Joseph Dixon performed the statisti- 
cal analyses. 
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The stretch modulus of human cervical tissue in 


spontaneous, oxytocin-induced, and prostaglandin 


Es,-induced labor 


JOHN T. CONRAD, Pu.D.* 
KENT.UELAND, M.D. 
Seattle, Washington 


A total of 82 strips of cervical tissue from 28 patients at term were tested for stiffness (stretch 
modulus) by elongation and measuring the tension produced by a given stretch. The stretch 
modulus was taken as the slope of the linear regression curve derived from the linear portion of the 
stress-strain relationship. The data were obtained from three patient categories: (1) 17 strips from 
seven patients undergoing spontaneous labor, (2) 18 strips from 10 patients with labor induced by 
PGE,, ard (3) 27 strips from 11 patients with labor induced by oxytocin. The stretch moduli of 
cervical tissue obtained from spontaneous and oxytocin-induced labor patients were similar. The 
stretch moduli of cervical tissue obtained from PGE,-induced labor patients were significantly lower 
than those from either the spontaneous or the oxytocin-induced labor groups. These results show 
that PGE,, when used for induction of labor at term, has the ability to lower the stiffness of cervical 
tissue. This property of prostaglandin may be useful therapeutically for the indicated induction of 
labor in patients with an unfavorable cervix. (AM. J. OBsTET. GYNECOL. 133:11, 1979.) 


-THE PROSTAGLANDINS appear to be potent agents 


with a diversity of biologic activity. Important to the 
clinician is their action as uterine stimulatory agents. 
Thus they may be used for early or late therapeutic 
abortion? !? or induction of labor at term.” !* 

Until 1970, there were no reports in the literature on 
the use of these materials to induce labor, despite the 
fact that the myometrial stimulating effects of prosta-. 
glandins were first demonstrated іп 1930.'* Since the 
discovery of an inexpensive source of prostaglandin 
from the gorgonian coral, Plexaura homomalla,'® there 
have been numerous clinical studies reporting on the 
use of these materials for abortion and induction of 
labor at various stages of gestation. The side effects of 
these agents include vomiting, diarrhea, and occasion- 
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ally painful subcutaneous and intramuscular injection 
sites.” * 10 The question remains whether or not these 
agents are better than oxytocin fer induction of labor at 
term or do their side effects limit their usefulness? 
One of the possible uses of the prostaglandins has 
been their alleged ability to cause cervical dilatation." 
This property would,be particularly important in early 
abortion“ or, in those cases where induction of labor is 


indicated and the cervix is unfavorable.? Under these 
. circumstances, oxytocin is relatively ineffective. 


The purpose of this study is to compare the stiffness 
of cervical tissue from samples obtained following de- 
livery in women who had spontaneous labor and in 
those who had.oxytocin-induced or oral prostaglan- 
din-induced labor in order to ascertain whether or not 
there are differences in cervical softening. 


Materials and methods 


Cervical biopsy specimens were obtained from the ` 


region of the external os from patients immediatelv 
following delivery. An informed consent was obtained 
in each case. There were three classes of patients used 
in this study: (1) normal women undergoing spontane- 
ous labor at term (seven patients, 17 strips), (2) normal 
women receiving oral PGE, (Upjohn) for the induction 
of labor at term with a variable dosé regimen (10 pa- 
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Fig. 1. The apparatus used in these studies. The tissue is placed horizontally in the chamber and 
elongated via a rack and pinion drive by a variable speed stepping motor. The chamber is heated to 
37° C. by a power supply that heats resistive elements in the floor of the double-walled plastic 


chamber. 


tients, 27 strips), and (3) normal women receiving 
pitocin augmentation or induction of labor at term (11 
patients, 27 strips). 

After immediate transfer to the laboratory, the test 
specimens were cut from the central fibrous region and 
measured by means of an optical micrometer for both 
length and cross- -sectional diameter in the resting and 
unstressed state. Ligatures were tied to each end of the 
strips and the tissue was placed in à paling chamber at 
its resting length. 

The chamber was modified from the original 
chamber used in a previous study.* Fig. 1 is a semidia- 
grammatic representation ofthe chamber. The tissue is 
placed hórizontally in the heated chamber containing 
mammalian Ringer's solution. A stepping motor, driv- 
ing a rack and pinion drive, elongates the strip of tis- 
sue. As the tissue is stretched, the stress is recorded by 
means of a Grass type FT 03 isometric transducer. The 
length of the tissue is continuously recorded by a San- 
born type 7DCDT-2000 length transducer tied to the 
movable rack and pinion platform. 

The tissue is allowed. to equilibrate for 15 to 30 min- 
utes and then the stepping motor is turned on to ex- 
tend the tissue at a rate of 0. 33 mm. per minute. The 
output of the length and. tension transducers is re- 
corded continuously on a BLH Meterite two-channel 
oscilograph. The output of the Grass FT-03 trans- 
ducer is amplified and conditioned by a Tektronic type 
Q unit in a type 138 power supply module. 

The records are read by calculating the stress as the 


recorded tension divided by the unstressed cross- 
А ` і ` 


sectional area. Strain is a dimensionless parameter ex- 
pressed as a fraction of the original length of the 
specimen. The resulting data are plotted on graph 
paper. | 

The plot of stress versus strain from a typical exper- 
iment may be found in Fig. 2. The stretch modulus is 
found by laying a straight edge along the curve and 
finding the linear region between the limits where the 
curve deviated from the straight edge. The data be- 
tween these limits were then analyzed by linear regres- 
sion analysis and the curve was expressed in the form 
of the linear equation, Y = b + mX, where Y = stress, 
bz intercept on the stress axis, m = the slope of the 
curve, and X = the strain. The slope, m, is the equiva- 
lent of the stretch modulus as defined by Conrad and 
Ueland.§ Statistically, it is a more exact parameter ‘than 
the two-point modulus used previously but nonethe- 
less, it is still only a single parameter. An attempt was 
made to fit these curves to exponential, logarithmic, 
and polynomial equations, but they did not fit 
throughout their lengths. The simplest fit was a power 


function for the intial portion of the curve and a linear | 


fit for the rapidly rising phase. However, the linear 
portions of these plotted curves were sufficiently long 
and straight in these experiments that a single slope 
was adequate for our comparisons. 


Results . 


The data from these experiments are summarized in 
Table I. The average slopes of the stress-strain curve 
are given for spontaneous labor, oral PGE;-induced 
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Fig. 2. Plot of stress versus strain of a human cervical tissue sample. The dotted linear regression line 
was derived from statistical analysis of the data between the points lying on the experimental curve. 
The stretch modulus for this curve is 3,880 mg. per square millimeter. The sample is from a patient 
after spontaneous labor and shows a greater amount of extension (strain) before the yield point that 
is normally found. Y = stress, —9,880 = intercept of the stress axis, 3,880 — the slope (stretch 
modulus), X = strain, and v = coefficient of correlation between stress and strain. ` 


and Pitocin-induced labor. There is a statistically sig- 
nificant difference in the slopes (m) or stretch moduli 
between Pitocin-induced and spontaneous labor com- 
pared to the oral PGE;-induced labor. There is no 
statistically significant difference between the stretch 
moduli of the Pitocin-induced and the spontaneous 
labor. 

These slopes or stretch moduli represent the mean 
of all the individual curves obtained during these ex- 
periments. As such, they represent only the slopes of 
the linear portions of the curves and do not include the 
yield area nor the complex initial portion of the curves. 
However, for the purpose of comparing the equivalent 
stiffness of the various classes of tissue, it is valid. 


Comment 


Prostaglandins have been used for early and late 
therapeutic abortion and for the elective and indicated 
induction of labor at term. Their clinical usefulness was 
based on their ability to stimulate the uterus to con- 
tract. As such, itis debatable whether or not these “local 
hormones" are more effective than oxytocin. In fact, 
Clayman? felt that Prostin Fa, (for example) does not 


Table I. Summary of data* 






Slope by linear 
regression analysis 


Type of labor (mg. тт?) 





Spontaneous at term 
Oxytocin-induced at term 
Oral PGE,-induced at term 


2,733 + 584 (17) 
2,981 + 509 (27) 
1,492 + 265 (18) 


*Numbers in parentheses represent the number of tissue 
strips. All values are means + one standard deviation of the 
mean. Statistical analysis shows that the slopes of the spon- 
taneous and oxytocin curves do not differ (P between 0.2 and 
0.1) but both of these differ from that of oral PGE,-induced 
labor (P less than 0.001). 


appear to have any distinct advantage over oxytocin, 
particularly since uterine hypercontractility is more 
pronounced with its use. He also noted that cervical or 
lower uterine laceration or rupture and retention of 
the placenta and hemorrhage were prevalent features 
of this drug in second-trimester abortion. s 

At term, the prostaglandins Е, and E; and oxytocin 
appear to be efficacious in the induction of labor. How- 
ever, there appears to be a higher incidence of side 
effects in patients receiving oxytocin as compared to 
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the prostaglandins.'4 In another study, oral РСЕ, was 


used synergistically with intravenous oxytocin"! and 
a 


was found to be safe in women whose fetuses were at 
risk. Uterine hypertonus was not encounter2d with 
PGE,; however, it did occur with oxytocin stimulation. 
The important aspect of this studv was that oral PGE, 
was successful in inducing labor when used either alone 
or synergistically with oxytocin in women ir whom 


| . labor was considered to be difficult to induce Bishop 


score 0 to 4). There was no apparent advartage to 
using the combination PGE,-oxytocin regimer in pa- 
tients whose cervices were more favorable for induc- 
tion of labor (Bishop score 5 to 9). 

Thus, we have clinical and laboratory evidence for 
two fundamental actions of prostaglandin Е. First, it 
acts as an "oxytocic" compound, in that it stimulates 
contractions of the myometrium. In this respec. it may 


not be more effective than oxytocin but contractions - 


during labor with PGE, more closely. mimic taose of 
spontaneous labor and uterine hypertonus is encoun- 
tered less frequently.'! Second, it appears to soften the 
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cervix.® !^ 17 Data reported earlier by the authors? show 
that this effect appears to be from a direct action of the 
PGE, on cervical tissue and is not the result of muscle 
stimulation. A softening effect (as measured by a re- 
duction in the stretch modulus) was demonstrated on 
in vitro cervical strips by the addition of PGE, and 
these tissue strips did not have any effective contractile 
tissue. | 

This study confirms previous observations and shows 
that the cervix following delivery after oral PGE, in- 
duction of labor is significantly softer than the cervix of 
women undergoing spontaneous labor or oxytocin- 
induced labor at term. Since oxytocin did not decrease 
cervical stiffness it is assumed that cervical softness is 
produced by prostaglandin Е, independent of its 
myometrial stimulating effect. It would' appear that 
prostaglandin Е, is the drug of choice for the induction 
oflabor when the cervix is unfavorable (i.e., low Bishop 
score). Its usefulness as'a preinduction priming agent 


. has also ‘been shown.!*» !7 
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Anesthesia for cesarean section: Further studies 


GORDON S. FOX, M.D., F.R.C.P.(C.) 


J. BRUCE SMITH, M.D., F.R.C.P.(C.) 


Y. NAMBA, M.D. 
К. C. JOHNSON, M.B., F.F.A.R.C.S. 
Montreal, Quebec, Canada 


This study was designed to re-evaluate neonatal condition at birth following elective cesarean 
section performed with epidural anesthesia and a modified technique of general anesthesia. Two 
groups cf 20 patients were studied. Twenty received epidural anesthesia with 2 per cent 
lidocaine-carbon dioxide-epinephrine, and 20 patients were given general anesthesia. Modifications 
of our previous general anesthetic technique included the administration, to the mother, of high 
inspired concentrations of oxygen (66 per cent) prior to delivery, short induction-to-delivery intervals, 
and positioning of the mother in & 20? left lateral tilt position. No significant differences in oxygen 
tension and acid-base balance in umbilical venous and arterial biood were demonstrated between 
the two sets of neonates. One- and five-minute Apgar scores and time to sustained respiration were 
similar i1 both groups. Our observations of the infants immediately after delivery led us to conclude 
that either anesthesia technique is acceptable for elective cesarean section. ГАМ; J. OBSTET. 


GYNECOL. 133:15, 1979.) 


A REPORT from this Department in 1971' compared 
the acid-base status and oxygen tensions of mothers 
and newborn infants in elective cesarean section during 
epidural and general anesthesia. The conclusion was 
that epidural anesthesia appeared to be the anesthetic 
technique of choice. Neonates delivered during epidu- 
ral anesthesia while the mothers breathed an oxygen- 
enriched atmosphere had a more favorable acid-base 
status and higher oxygen tensions than the group de- 
livered during general anesthesia. This was reflected by 
higher one-minute Apgar scores and a shorter time to 
sustained respiration in the epidural group. 


Since this report, our method of general anesthesia 
has been altered to conform with the suggestions that 
neonatal, condition could be improved by administra- 
tion of at least 50 per cent oxygen to the mother prior 
to delivery,*? positioning of the mother in a lateral tilt 
position to lessen aortocaval compression,® ? and the 
avoidance of a prolonged induction-delivery interval.? 
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A recent study? indicated that neither epidural nor 
general anesthetics administered by the modified 
techniques, had an advantage in elective cesarean sec- 
tions ‘when viewed in: terms of neonatal condition at 


birth. . 


The object of the following study was to re-examine 
oxygenation, acid-base parameters, and clinical condi- 
tion of the newborn infant at birth after epidural anes- 
thesia and genera] anesthesia. 


Methods 


- Twenty patients received epidural anesthesia and 20 
received general anesthesia, according to the patient’s 
preference. Both groups were comparable in age, 
weight, and gravidity. None of the patients showed 
evidence of systemic disease and all were American 
Society of Anesthesiologists Physical Status Class I. All 
presented for elective cesarean section at 38 to 40 
weeks’ gestation without evidence of impaired placen- 
tal function. 

Premedication in both groups consisted of atropine, 
0.4 mg. intramuscularly, and 30 ml. of antacid by 
mouth one hour preoperatively. 

Patients were transported to the operating room in 
the lateral position and on arrival an infusion of bal- 
anced salt solution was started through a large-bore 
intravenous catheter. 2 

Epidural anesthesia. An epidural catheter was in- 
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- Table I. Maternal and fetal blood gas analysis 
during anesthesia 









'E pidural anesthesia 


General anesthesia 


‘Maternal control: 





Ро, (mm. Hg) 92 10 92 +9 
pH 745 + 0.08 745 + 0.02 
Pco, (mm. Hg) 26 +3 27 +3 
Base deficit 4.2 +22 3.8 + 1.6 
(mEq./L.) 
Maternal delivery: 
Po, (mm. Hg) 326 + 84 249 + 51* 
pH ; 7.44 + 0.04 7.39 + 0.031 
:Pco;(mm.Hg) 28 + 33 + 41 
Base deficit 4.4 + 2.0 4.6 + 1.9 
(mEq./L.) ў 
Umbilical vein: 
Po, (mm. Hg) 38 +7 42 +7 
pH 736 + 0.04 735 + 0.08 
Pco, (mm. Hg) 38 +4 . 40 +4 
Base deficit 8. + 2.0 3.4 + 1.6 
-(mEq./L.) 
Umbilical artery: 
Po, (mm. Hg) 22-. + 5 26 +8 
pH 7.99 | x 0.05 7.31 + 0.08 
Pco,(mm.Hg) 47 + 0.05 46 +5 
_ Base deficit 5.0 + 2.3 3.9 +15 
(mEq./L.) 
. жр < 0.01. 
їр < 0.001. 


Table II. Time intervals to delivery during 
cesarean section. 


Interval E ‘pidural anesthesia | General anesthesia 
I-D (min.) (& S.D.) 20.2 + 44 8.0 + 2.5 
S-D (min.) (+ S.D.) 7.5 + 3.3 6.9 + 2.0 
U-D (sec.) ( S.D.) 91 + 50 72 + 47 


"Table Ш. Apgar scores and TSR's following 
anesthesia ` 






Anesthesia 





Epidural 


19 I 2 
General 18 2 2 


serted іп the, lumbar region with the patient in the sit- 
ting position. The patient was then placed in the supine 
position and a wedge was inserted under the right hip 
to achieve 20° to 30° left lateral tilt. Sufficient 


lidocaine-carbon dioxide (1.86 per cent) with epi- . 


nephrine (1/200,000) was injected through the catheter 
to achieve sensory analgesia to the level of the fourth 
. thoracic vertebra. While the epidural anesthetic was 
being administered, approximately 750 to 1,000 ml. of 
balanced salt solution was given intravencusly. Blood 
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pressure and pulse were recorded every minute follow- 
ing injection of the lidocaine-carbon dioxide and any 
hypotension (systolic blood pressure less than 90 mm. 
Hg) that developed was promptly treated by an in- 
travenous injection of 10 to 15 mg. of ephedrine. All 
patients received 100 per cent oxygen by mask for at 
least 10 minutes prior to delivery. 

General anesthesia. Patients were positioned on the 
operating table in the supine position with a wedge 
placed beneath the right hip. Surgical draping and skin 
preparation were performed on all patients prior to in- 
duction of anesthesia. Following preoxygenation with 
100 per cent oxygen for at least three minutes, general 
anesthesia was induced with intravenous 2.5 per cent 
thiopentone (3 to 4 mg. per kilogram) followed by suc- 
cinylcholine (1 mg. per kilogram) intravenously to 
facilitate endotracheal intubation. Respiration was con- 
trolled with a respirator and. a Bain circuit.'!° Appro- 
priate tidal volumes and fresh gas flows were chosen to 
produce maternal carbon dioxide tensions similar to 
those of the nonanesthetized pregnant state. 

Maintenance of anesthesia consisted of 66 per cent 
oxygen, 33 per cent nitrous oxide, and 0.5 per cent 
halothane up to the time of delivery. Muscle relaxation 
was produced by an infusion of 0.1 per cent succinyl- 
choline. Following delivery halothane was discon- 
tinued, nitrous oxide concentration was increased to 66 
per cent, and’a narcotic was injected intravenously. 

In both groups 5 U. of synthetic oxytocin was given 
intravenously after delivery, followed by a slow con- 
tinuous infusion of 10 U. of oxytocin in 500 ml. of 
balanced salt solution. A visual estimate of blood loss 
was made in all cases and the surgeons were asked to 
comment on uterine tone and the response to the 
oxytocic agent. 

Two heparinized arterial blood samples were ob- 
tained from a maternal radial artery in all patients. One 
sample was taken prior to induction of anesthesia while 
the patient was breathing room air and the other was 


' obtained at delivery. A doubly clamped section of um- 


bilical cord was obtained prior to placental separation. 
Heparinized umbilical venous and arteria] blood sam- 
ples and maternal samples were placed on ice and ana- 
lyzed within the hour for pH and oxygen and carbon 
dioxide tensions. Standard bicarbonate and base excess 
were derived by a Siggaard-Andersen nomogram. 
The attending. pediatrician assessed the one- and 


five-minute Apgar scores" and recorded the time from- 


delivery to sustained rhythmic respirations (TSR’s).” 
The intervals from induction of anesthesia to delivery 
(1-D), skin incision to delivery (S-D), and uterine іпа- 
sion to delivery (U-D) were recorded. 

Statistical methods. Student's t test for unpaired 
data was used. 
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Table IV. Comparison of fetal blood gas analysis (mean + S.D.) 






Umbilical vein: ` 


Po, (mm. Hg) 38 t7 35 
pH 7.36 + 0.04 7.33 

Pco, (mm. Hg) 38 +4 38 
Base deficit (mEq./L.) 3.5 + 2.0 5.2 

Umbilical artery: 
Po, (mm. Hg) 22 +5 19 
pH І 7.99 + 0.05 7.98 
Рсо, (mm. Hg) 47 +6 45 
Base deficit (mEq./L.) 5.0 + 2.3 6.7 

*p < 0.001. 

їр < 0.01. 

їр < 0.05. 

Results 


In the epidural group a mean volume of 15 ml. of 
1.86 per cent lidocaine-carbon dioxide was used to 
achieve satisfactory anesthesia. Analgesic spread was 
adequate to kegin operation approximately 12 to 13 
minutes folloving injection. A total of nine patients (45 
per cent) received intravenous ephedrine to correct 
hypotension. As the results in the ephedrine-treated 
group did not differ from those in the group without 
ephedrine, all patients in the epidural group were con- 
sidered together for data analysis. 

Control maternal blood gas values were comparable 
in both groups (Table I). At delivery maternal Paco, 
values were increased over control with the Pao, in the 
epidural group being significantly higher than that in 
the general anesthesia group. Maternal Paco, was 
higher and maternal pH was slightly lower in the gen- · 
eral anesthesia group at delivery. 

No significant differences in oxygen tension and 
acid-base balance in the umbilical vein and artery 
samples were demonstrated between the two sets of 
neonates. : 

Mean I-D's were 20 and eight minutes, respectively, 
for epidural and general anesthesia (Table II). Mean 
S-D was similar in both groups. The mean U-D tended 
to be higher in the epidural group (91 seconds) than in 
the general anesthesia group (72 seconds) but the dif- 
ference did not attain statistical significance. 

The number of infants in each group having one- 


- and five-minute Apgar scores of less than 7 is shown in 


Table ПІ. Two infants in the general anesthesia group 
and one in the epidural group had Apgar scores of less 


_ than 7 at one minute. At five minutes all infants scored 


7 or greater. 
The TSR's were grouped according to whether res- 
piration was initiated and maintained prior to 20 sec- 


| Epidural anesthesia . 
1977 1971! 1977 | : 
Uwe [ss pe [зк [жш [з [=] 






General anesthesia ‚ ^ 





+6 42 + 7% 24 +11 
+ 0.3 7.35 + 0.03* 7,28 + 0.01 
+ 3. 40 + 4+ 45 +7 

+ 2.1 3.4 + 1.6* 6.8 + 8.0 
+6 26 + 8* 14 +8 

+ 0.03 7.31 + 0.03* 7.22 + 0.07 
+6 46 + Бї 51 +9 

+ 2.6 3.9 + 1.5% 8.1 + 3.4 


onds after delivery or during an interval of 20 to 60 
seconds after delivery (Table III). Most neonates in 
both groups had TSR’s of less than 20 seconds and all 
had TSR’s of less than 60 seconds, with the exception 
of one neonate in the general anesthesia group who 
had a TSR of two minutes. This infant was one of the 
two in the general anesthesia series who had an Apgar 
score of less than 7 at one minute. 

Postdelivery uterine tone and the response to in- 
travenous synthetic oxytocin were judged to be excel- 
lent in all cases by the operating surgeon. No blood was 
administered to any of the patients. None of the pa- 
tients in the general anesthesia group reported any 
awareness or unpleasant experiences. 


Comment 


' Maternal oxygen tensions at delivery were increased 
in both groups in comparison to control values. How- 
ever, the oxygen tensions at delivery were not as high 
as one might expect with inspired oxygen concentra- 
tions of 66 and 100 per cent during general and epi- 
dural anesthesia, respectively. Similar results have been 
previously observed" ? and probably occur as a conse- 
quence of a ventilation-perfusion mismatch.' 

Maternal carbon dioxide tensions in the control 
group and in the epidural group at delivery were lower 
than normally observed in pregnancy as a result of ma- 
ternal hyperventilation because of apprehension. By 
elimination of maternal anxiety, genera] anesthesia 
with controlled ventilation resulted in a return of ma- 
ternal carbon dioxide tensions and pH values to the 
normal levels found during pregnancy. 

Increasing the maternal inspired oxygen concentra- 
tion during general anesthesia by lowering the concen- 
tration of nitrous oxide heightens the risk of maternal 
awareness." However, this can be overcome by the 


18 Foxetal. 


-addition of small concentrations of volatile anes- 
«hetics.*: 916 In our series no patient reported aware- 


néss or recall when 0.5 per cent halothane was used as a: 


. Supplement. This is in agreement with Galbert and 
Gardner" who reported that none of 100 patients had 
any recall during anesthesia when 0.3 to 0.5 per cent 
halothane was used as a supplement. 

Concern has been expressed that the use of halo- 
thane may lead to uterine hypotonia with a resulting 
increased blood loss at cesarean section." However, 
our study is in agreement with others*: !# 5 where it has 
been shown that when halothane is used in low concen- 
trations there is no increase in blood loss or abnormal 
response to an oxytocic at cesarean section. 

Major disadvantages of epidural anesthesia for ce- 
sarean section are maternal hypotension and the slow 
onset of analgesia. Despite maintenance of a left lateral 
tilt position and prophylactic fluid hydration, 45 per 
cent of our patients needed ephedrine intravenously to 
correct hypotension after initiation of epidural anes- 
thesia. This is less than the 66 per cent incidence previ- 
ously reported with lidocaine-carbon dioxide’? where 
tilt and hydration were not performed. 

The slow onset of analgesia with epidural anesthetics 
can be overcome to some extent by the use of carbonat- 
ed solutions of local anesthetics. In this series carbonat- 
ed lidocaine was used and analgesic spread was suf- 
ficient to allow skin incision 12 to 13 minutes following 
injection. This is approximately eight to nine minutes 
shorter than in our previous study! where lidocaine 
hydrochloride was used. 

Umbilical venous and arterial oxygen tensions and 
acid-base status at birth were excellent in both groups 
of neonates in our series. Both sets of results compare 
favorably with those reported by James and colleagues? 
and with the results previously obtained in infants de- 
livered during epidural anesthesia while the mother 
inspired 100 per cent oxygen.! We agree with James 
and colleagues? that there appear to be no immediate 
differences in the neonate in terms of oxygenation and 
acid-base status in respect to either type of anesthesia 
given to the mother. 

Examination of the Apgar scores and TSR's did not 
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. show any significant differences between the two 


groups of neonates. One infant in the general anes- 


` thesia group who had a one-minute Apgar score of 4 


also had the most prolonged TSR in the study. The 
U-D time in this case was the most prolonged because 
of surgical difficulty in extracting the baby from the 
uterus. Crawford and associates? ?? stated that neonatal 
condition may worsen with long U-D intervals. 

The major difference between this report and our 
previous one! is that the neonates delivered of mothers 
receiving our modified technique of general anesthesia 
show higher umbilical vein and artery oxygen tensions 
and less metabolic acidosis at delivery (Table IV). In 


‘our previous investigation the majority of infants born 


during general anesthesia had one-minute Apgar 
scores of less than 7 and mean TSR's of 167 seconds. 
By contrast, in our present series most infants had 
one-minute Apgar scores of 7 or greater and TSR's of 
less than 20 seconds. 

The improved neonatal condition in the general 
anesthesia group in our present study is probably re- 
lated to several factors. T'he duration of fetal exposure 
to anesthesia (I-D interval) was decreased from 21 to 
eight minutes, as compared to our previous study.! 
Several investigations have reported that neonatal 
Apgar scores tend to be lower with prolonged I-D in- 
tervals.® 2 2 Prolonged anesthesia may be associated 
with feta] central nervous system depression as a result 
of transplacental transfer of nitrous oxide.?? 

If left uterine displacement or uterine tilt is not per- 
formed, progressive fetal acidosis may develop as a re- 
sult of impaired uteroplacental perfusion secondary to 
aortocaval compression by the uterus.® 7 The provision 
of left lateral tilt in the present series may be a con- 
tributory factor in the improved neonatal outcome. 

By increasing the maternal inspired oxygen concen- 
tration from 28 per cent! to 66 per cent during general 
anesthesia, maternal oxygen tension more than dou- 
bled and a corresponding increase in umbilical vein 
and artery Pao, was observed. Several investigations 
have also reported improved Apgar scores and TSR's 


in addition to improved fetal oxygenation when ma- | 


ternal inspired oxygen concentration is increased.” * 
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Cardiac and uterine hemodynamic responses to 
ritodrine hydrochloride administration in 
pregnant sheep 


ANJA S. I. SIIMES, M.D.* 
ROBERT K CREASY, M.D. 


San Rien California 


The changes in the maternal circulation following administration of ritodrine hydrochloride were 
investigated in chronically prepared pregnant sheep. Low infusion rates of ritodrine (see text) 
elevated the maternal heart rate and cardiac output and decreased peripheral vascular resistance. 
Stroke work fell while minute work increased. The distribution of uterine blood flow did not change, 
as measured with microspheres. Simultaneously measured fetal cardiac output and umbilical blood 
flow were not altered. When ritodrine infusion rates (see text) were increased there was a slight but 
significant decrease in uterine perfusion pressure, and an increase in uterine vascular resistance 
with Uterine blood flow decreasing. These changes were observed when the ewes were not in labor, 
and similar changes were again recovered with ewes in labor despite- the simultaneous inhibition of 
uterine contractions. Selective beta blockade with practolol during: ritodrine administration decreased 
the maternal tachycardia without affectirig cardiac output, peripheral vascular: resistance, or uterine 
vascular resistance. (Am. J. OBSTET. GYNECOL. Tes 20, 1979.) 


THERE Is some evidence that fetal acid-base balance 
and neonatal outcome may be improved by use of the 
beta-adrenergic compound ritodrine hydrochloride 
in the treatment of fetal distress.! It is not known 
whether this beneficial effect is due only to the inhibi- 
tion of uterine contractions or is also due to an increase 
in uterine blood flow.? 

Prolonged administration of ritodrine to human be- 
ings has been associated with a significant increase in 
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birth weight.? It is unclear whether this effect is sec- 
ondary to alterations in metabolism or due to increased 
uteroplacental infusion. 

As it appeared possible that ritodrine administration 
might improve uterine blood flow, and uteroplacental 
perfusion, a series of experiments was performed in 
pregnant sheep to investigate maternal circulatory re- 
sponses to the drug. | 

Ritodrine was administered to pregnant ewes that 
had been chronically instrumented. We measured 
cardiac output by the radioactive microsphere and 
dye-dilution methods and uterine blood flow by flow 
transducers and microspheres. The percentage of 
cardiac output going to the uterus and the distribution 
of uterine blood flow was measured with simultaneous 
measurement of fetal cardiac output and umbilical 
blood flow. We also studied the effects of different in- 
fusion rates of ritodrine on maternal cardiac output, 
myocardial work, peripheral vascular resistance, and 
uterine vascular resistance. | 


Material and methods 


We used unregistered pregnant sheep with singleton 
pregnancies: Operation for insertion of maternal and 
fetal catheters and flow transducers was performed at 
gestational ages varying from 100 to 145 days by previ- 
ously described techniques.* Polyvinyl catlieters were 
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inserted into the maternal femoral artery and vein. In 
some animals, with the use of 1 per cent lidocaine local 
anesthesia, catheters were also inserted into the jugular 
vein and the left external carotid and advanced to 
the right atrium and the left ventricle, respectively, 
using pressure recordings for appropriate catheter tip 
placement. Following surgical preparation of the ab- 
domen, the uterus was exposed. Polyvinyl catheters 


were then inserted into the fetal femoral vein and ar- - 


tery, and a catheter placed in the amniotic cavity. 

. In seven ewes a precalibrated electromagnetic flow 
transducer* (4.0 to 5.0 mm.) was placed around the 
uterine artery supplying the pregnant horn, at the 
lower uterine segment. It was covered with visceral 
peritoneum and fixed to the ‘surrounding tissue. A 
polyvinyl catheter was then inserted in a distal branch 
of the uterine vein and advanced so that the tip of the 
catheter was at the level of the lower uterine segment. 

All catheters and transducer cables were exteriorized 
and protected bya Teflon patch on the maternal flank 
or neck. The vascular catheters were filled with hepa- 
riri, the amniotic catheter with isotonic saline; and the 
catheters sealed with a metal plug.: Following surgery 
250 mg. of kanamycin was injected into the aminiotic 
cavity for four days. In order to keep the catheters 
patent they were flushed daily with saline and the 
refilled with heparin. | | 

The studies were usually performed at least four to 
five days after recovery from surgery at the same time 
of day. During the study period the ewe was standing 
in a mobile stall and àllowed to eat and drink ad 
libitum. Measurements of heart rates, blood pressure; 
arterial pH, and gas tensions were performed as pievi- 
ously described.t The blood flow transducer signals 
were recorded ccntinuously by means of a direct writ- 
ing recorder. 

Studies were performed in the following three 
groups: -— 

Group 1. The cárdiac hemodynamic responses and 
peripheral vascular resistance to increasing infusion 
rates of ritodrine were investigated in four animals not 
in labor and in foür animals in labor (one induced with 
oxytocin). Maternal cardiac output (CO) heart rate 
(HR), stroke volume (SV) stroke work (SW), minute 
work (MW), and peripheral vascular resistance (PVR) 
were studied. Following a control period, ritodrine was 
infused into ewes not in labor at two rates, 0.8 and 1.8 
eg per kilogram per minute, the rate beirig increased at 
20 to 30 minute intervals. In the animals in labor the 
infusion rates were 0.4, 0.9, 2.2, and 4.5 де per kilo- 
gram per minute. Thirty minutes after the maximal 
infusion rate of ritodrine had been initiated, practolol 

*Statham Instruments, Oxnard, Califorriia. 
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(Practolol, Ayerst Laboratories, New York, New York) 
was slowly infused at.the dose of 0.4 to 1.0 mg. per 
kilogram i in three animals. The practolol dosage was 
determined by the maximal decrease in maternal hezf 
rate. 

At the end of each infusion period maternal cardiac 
output was measured in duplicate using the dye- 
dilution method. Indocyanine green dye (5 mg.) was 
injected into the right atrium and arterial blood was 
withdrawn by calibrated pumps from the femoral ar- 
tery at 15 ml. per minute. The time concentration 
curve was recorded with a densitometer aiid direct 
writing recorder. Cardiac output was calculated from 
the integrated area beneath the curve using an expo- 
nential extrapolation of the down slope. SV, SW, MW, 
and PVR were calculated by means of the following 
equations: 


sv = СО, 


HR SW = SV x MAP; MW = 


MAP — СУР, 
| „СО f 
where MAP = mean’ arterial pressure, and CVP = 
central venous pressure as measured in the right 
atrium. 

Group 2. In seven ewes maternal cardiac output and 
its distribution to and within the uterus, and fetal car- 
diac output and umbilical blood flow were measured 
simultaneously by means of radionuclide labeled mi- 
crospheres. The radionuclides used were '®I, !"Се, 
"Cr, 5Sr, and 9Nb. Microspheres of 25 u diameter 
were injected into the maternal left ventricle or atrium 
over a 15 to 20 second period and flushed with 10 ml. 
of warmed saline. Simultaneously, 15 ш diameter mi- 
crospheres with a different label were injected into the 
fetal femoral vein. The arterial blood reference sam- 
ples were withdrawn with calibrated pumps at the rate 
of 20 ml. per minute from the maternal femoral artery, 
and at 6 to 8 ml. per minute from the fetal artery over a 
1 to 1% minute period. The volume of blood with- 
drawn from the fetus was replaced with maternal arte- 
rial blood. Mater nal and fetal cardiac outputs were cal- 
culated as previously described.” Immediately before 
and after the microsphere injections into the ewe, ma- 


CO x MAP; PVR = 


ternal cardiac output was also measured using the 
dye-dilütion method. 

The experimental protocol consisted of a one- -hour 
control period, a constant infusion of ritodrine for 57 
to 88 minutes (mean 75 minutes), and a one-hour re- 
covery period after the cessation of the ritodrine infu- 
sion. Cardiac outpüts were measured near the end of 
each period in the ewe; and in the fetus only during the 
control and ritodrine infusion periods. The infusion 
rate of ritodrine ranged from 0.52 to 2.8 ug pos 
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Table I. Cardiac and peripheral circulatory effects of ritodrine at different doses and combined with practolol 


administration in the absence of uterine contractions 





Heart rate (beats/min.) 108 + 12 
Cardiac output (L./min.) 6.3 + 0.4 
Stroke volume (ml.) 6147 
Stroke work (mm. Hg/L.) 5.6 + 0.7 
Minute work (mm. Hg/L./min.) 582 + 40 
Peripheral vascular resistance (mm. Hg/L./min.) 14.6 + 0.9 
Arterial systolic pressure (mm. Hg) 121 +2 
Arterial diastolic pressure (mm. Hg) 80 +3 
Arterial mean pressure (mm. Hg) 93 £2. 
Arterial pulse pressure (mm. Hg) 42 +2 
Central venous pressure (mm. Hg) 0:5 + 1.0 


Values are means + S.E.M. 
*Mean infusion rate. 

tp < 0.05 

Compared to control. 







Dose of ritodrine (g/kg. тїт.) 


1.8 + practolot 
0.5 mg.IKg.* 





131 + 13fł 178 + 71% 186 + 91i 142 + 111$ 
7.9 + 0.5 9.0 + 0.71i 8.3 + 0.811 77 € 0.8 
546 5145 46 + 4 55 + 518 
4.9 + 0.745 4.5 + 0.5ft 3.9 + 0.411 4.9 + 0.518 
708 + 58 739 + 871i 708 + 42 687 + 19 
12.9 + 1.21£ 9.9 + O.8TE 10.1 + 0.911 11.4+0.8 
123 +2 115+ 5 108 + 5 118 + 518 
76+ 4 74 +9 7343. 76+4 
91+2 ` 87 +3 85 +5 88 +4 
47 +4 43 +3 35 + 31} 49 +918 
-10+ 1.0 -0.5+10. -10z10 —0.5 + 1.0 


§Compared to ritodrine alone (1.8 ug/Kg.^/min.7!; 30 min.). 


Table II. Cardiac and peripheral circulatory effects of ritodrine at different doses and combined with 
practolol administration during labor | 






Heart rate (beats/min.) 124 +7 133 +8 

Cardiac output (L./min.) 6.2 + 0.6 6.3 + 0.7 

Stroke volume (ml.) 50 +6 48 +3 

Stroke work (mm. Hg/L.) 4.3 + 0.6 4.2 + 0.7 

Minute work (mm. Hg/L./ 544 + 63 562 + 78 
min.) 

Peripheral vascular resist- 14.6 + 1.8 14.1 € 1.5 
ance (mm. Hg/L./min.) 

Arterial systolic pressure 1+1 112 +3 
(mm. Hg) 

Arterial diastolic pressure 74+ 2 76+ 2 
(mm. Hg) 

Arterial mean pressure 86+ 1 87 +2 
(mm. Hg) 

Arterial pulse pressure 37 +1 36 + 1 
(mm. Hg) 

Central venous ‚ 715+0.5 —1.5 + 0.5 

Uterine activity (% of con- 100 79 + 6* 


trol) 


Values are means + S.E.M. 
*Mean infusion rate of practolol in three experiments. 
tp < 0.05. 


‘gram per minute with a mean of 1.4 wg per kilogram 
рег minute. Arterial blood samples for pH and gas 
tensions were withdrawn at 20 minute intervals and 


before and after each microsphere injection. 
At the completion of the study the ewe received a 


large dose of pentobarbital followed by potassium 
chloride.-Catheter and flow transducer placement was 


then verified. The following organs were dissected and - 


` 


Dose of ritodrine (ug/Kg. тїп.) 





4.5 + practolol 
0.9 mg./Kg.* 





158 + 15 171 + 11+ 195 x 7.67 120 +4 
7.2 + 04+ 7.7 + 0.91 7.9 + 0.7 7.8 + 0.9 
47 +6 46 + 8 41 +5. 66 + 8.1 
4.0 + 0.6 3.7 + 0.61 3.2 + 0.4 5.1 € 0.5 
614 + 44 630 + 73+ 610 + 60 607 + 57 
1L0 x L2t — 1L1£20ft 100+ 1.0 10.4 + 1.7 
109 +5 103 + 4.7 98 + 5 106 + 3 
73 +3 70 +4 68 +4 65-2 
84+ 4 81+ 4 78 +4 78 +9 
36 +3 33 +3 30 +4 42 +9 
—1.5 + 0.5 —2.0 + 1.0 ~1.0 + 1.0 0+0.5 
66 + 41 56 + 5f 33 +'5t 36 + OF 


counted for radioactivity: myoendometrium, maternal 
and fetal placenta, amnion and chorion, cervix, mater- 
nal kidneys, and a sample of right thigh muscle as well 
as right flank skin and small intestine of the ewe. Ma- 
ternal lungs and fetal liver were also counted to assess 
potential shunting through the maternal or fetal circu- 
lations. 

Group 3. The uterine circulation was studied in 19 
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experiments in ewes with flow transducers. Eleven ex- 
periments were performed in ewes not in labor. Follow- 
ing a control period ritodrine was infused at a rate of 
0.8 and 1.8 wg per kilogram per minute for 20 to 30 
minute periods. In four experiments, az the end of the 
highest. infusion rate period, practolol was infused at a 
mean dose of 0.5 mg. per kilogram per minute while 
the ritodrine infusion was continued. The dose of prac- 
tolol was determined by the maximal decrease in ma- 
ternal heart rate. 

In eight experiments with ewes in labor the infusion 
rate of ritodrine was increased at 20 minute intervals 
from 0.8 to 7.4 ug per kilogram per minute. Maternal 
heart rate, femoral arterial pressure, uterine venous 
pressure, amniotic fluid pressure, and uterine blood 
flow were recorded continuously. Uterine vascular re- 
sistance (UVR) was calculated by means of the follow- 
MAP — UVP 

UBF 
uterine blood flow and UVP = uterine venous pres- 
sure. The mean value of each variable was calculated 
during the control period, during each infusion period, 
and during the recovery period. Measurements were 
taken between contractions for those ewes in labor. 
Arterial blood pH and gas tensions were also measured 
during each period. 

The data were evaluated by the paired t test and 
regression analysis where appropriate. 


ing equation: UVR= where UBF = 


Results 


Group 1. The cardiac and hemodynamic responses 
during increasing doses of ritodrine and simulta- 
neously administered practolol are shown in Tables I 
and П. The results of the animals studied without 
uterine activity were similar to those obtained during 
labor. Heart rate and cardiac output increased and 
peripheral vascular resistance decreased in a'dose- 
dependent manner. Stroke volume and stroke work 
fell at increasing rates, but with the increase in cardiac 
output the minute work increased. There was a trend 
of a decrease in systolic and diastolic pressures, but the 
changes were not statistically significant. However, the 
pulse pressure did narrow at the higher infusion rates 
due to more marked decreases in systolic pressure. The 
central venous pressure was maintained. Practolol re- 
duced the maternal heart rate significantly, but not to 
control values. Practolol also reversed the effect of 
ritodrine on systolic and pulse pressure, stroke volume, 
and stroke work. Peripheral vascular resistance re- 
mained low and cardiac output elevated during the 
practolol study. Ts 

Group 2. Maternal and fetal arterial pH and arterial 
blood gas tensions are shown in Table III. No signif- 
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Table III. Arterial pH and blood gas tensions in 
microsphere studies on the effects of ritodrine ` 
infusion (1.4 ug/Kg./min.) on the maternal and 
fetal circulation | we 


Maternal arterial: 


pH 7.47 + 0.019 7.48 + 0.017. 7.47 + 0.014 

Po, (torr) 103 +3 ' 104246 102 + 3 

Рсо, (torr) 3142 31+2 33+ 2 
Fetal arterial: i 

pH 7.35 + 0.013 7.33 + 0.019 7.33 + 0.018 

Ро, (torr) 20+ 92 19+ 2 19-2 

Pco, (torr) 47 +1 47 +2 49 +2 


Values are means + S.E.M. 


icant changes in pH or blood gases were noted between 
the period of ritodrine infusion and the control and 
recovery periods. The mean gestational age was 
123 + 6 days, the mean fetal weight was 2.32 + 0.32 
kilograms, and mean maternal weight was 56 + 3 
kilograms. 

Maternal cardiac output was measured with the dye 
dilution and the microsphere methods and a compari- 
son is shown in Fig. 1. Mixing of microspheres in the 
maternal circulation was assessed bv separate counting 


‘of the kidneys which showed no difference. The per- 


centage of counts in the maternal lungs increased 
significantly from 2.8 + 0.8 (mean + S.E.M.) during 
the control period to 6.8 + 1.2 and 5.8 + 1:2 during 
the ritodrine infusion and one hour into the recovery 
period, respectively (p « 0.05). The proportion of 
radioactivity injected into the fetus that was found in 
the fetal liver did not change significantly. 

The changes in the maternal circulation are shown in 
Table IV. The maternal mean arterial and diastolic 
pressures fell by 3 per cent while cardiac output in- 
creased by 31 per cent measured with microspheres (18 
per cent measured with dye dilution) and returned to 
control values within one hour after the infusion. 
Absolute uterine blood flow remained unchanged but 
total uterine blood flow as a fraction of cardiac output 
was significantly reduced by 18 per cent. The absolute 
blood flow to the cervix, kidneys, skin, and gut were 
unchanged whereas the blood flow to the sample of 
muscle was increased by 75 per cent. 

No significant changes in the distribution of uterine 
blood flow between myoendometrium and maternal 
placental site were observed (Table V). However, ma- 


_ terna] placental blood flow as a proportion of cardiac 


output decreased during the ritodrine infusion by 17 
per cent, while the absolute maternal placental blood 


.How was not altered. No significant changes were seen 


in the myoendometrial or cervical blood flows: 


А 
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, Fig. 1. Comparison of cardiac output measured by dye-dilution and microsphere methods during 


control and ritodrine infusion periods. 


Table IV. Effects of ritodrine on the maternal circulation using radioactive microspheres for flow measurement 


Maternal systolic pressure (mm. Hg) 117 +3 113 + 5 120 x4 
Maternal diastolic pressure (mm. Hg) 75 + 3 72 + 2% 77 +8 
Maternal mean pressure (mm. Hg) 89 +3 86 + 3* 91 +3 
Maternal heart rate (beats/min.) 110+6 149 + 5*t 191+ 5 
Maternal cardiac output (L./min.) 7.03 + 0.84 9.22 + 1.18*t . 7.03 x 0.88 
Total uterine blood flow (ml./min.) 992 + 205 97] + 151 867 + 124 
Total uterine blood flow (ml./min./Kg. of maternal weight) 18.4 * 4.7 17.4 + 3.0 15.7 + 2.7 
Total uterine blood flow (ml./min./Kg. of fetal weignt) 407 + 40 415 + 53 370 + 41 
Total uterine blood flow (% of cardiac output) 14.3 + 3.1 11.7 + 2.7*t 13.2 + 2.6 
Blood flow (ml./min./100 Gm. of чаце), to: 
Cervix 29249 28 + 4 26 + 6 
Right kidney 407 + 40 421 + 20 343 + 36 
Left kidney 399 + 41 466 + 46 Е 351 + 25 
Muscle (sample) 8+3 14 + 4*t i 9+3 
Skin (sample) 93 + 19 20 + 12 16+ 11 
Gut (sample) 137 + 64 122 + 48 112 + 57 . 





Values are means + S.E.M. 
*p « 0.05. 

+Compared to control. 
Compared to recovery. 


Fetal circulatory observations are listed in Table VI. 
No statistically significant changes were seen. 

Group 3. Maternal blood pH and blood gas tensions 
did not change significantly during the study periods. 

The changes from control values in MAP, HR, UBF, 
and UVR in experiments without uterine activity are 
depicted in Figs. 2 and 4 4. Control MAP was 89 mm. 
Hg+1, HR was 103+6 per minute, UBF was 
373 + 72 ml. per minute, and UVR + was 0.31 = .07 


` 


mm. Hg per milliliter per minute (means + S.E.M.). At 


the infusion rate of 0.8 ug per kilogram per minute the , 


only significant change was an increase in heart rate of 
20 per cent. At the infusion rate of 1.8 ug per kilogram 
per minute, the MAP decreased 4 per cent while heart 
rate increased 55 per cent. At this rate UBF was de- 


creased by 16 per cent and UVR increased by 21 per 


cent. There was some wide variation between animals 
intheir UVR responses (Fig. 4, 4 and B), and this is also 


. 
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Fig. 2. Percentage changes in mean arterial blood pressure 
(MAP), heart rate (HR), uterine blood-flow (UBF), and 
uterine vascular resistance (UVR) during ritodrine and sub- 
sequent simultaneous practclol administration into pregnant 
ewes not in labor. Values are means + S.E.M. * p « 0.05. 


indicated by the large standard error of the mean of 
the percentage changes. The only significant cliange 
brought about by adding practolol during the higher 


ritodrine infusion rate was a significant reduction in 


heart rate. 

The results of experiments with the ewes in labor are 
depicted in Figs. 3 and 4 B. Control values (means + 
S.E.M.) were: MAP was .83 + 2 mm. Hg; HR was 
120 + 7 beats per minute, UBF was 808 + 39 ml. per 
minute, and UVR was 0.29 + .05 mm. Hg per milliliter 


per minute. In genera], the changes seen were similar 


to those in the nonlabor group, but of a smaller mag- 
nitude. 


Comment 


The results of the present study showed that mater- 
nal heart rate increased in a dose-dependent manner, 
and that maternal arterial blood pressure tended to fall 
during the ritodrine infusions, confirming our. previ- 
ous observations." Cardiac output, measured by two 
independent methods, also increásed in a dose- 
dependent manner while peripheral vascular resis- 
tance fell. These changes occurred both before and 


during labor, and are in accord with those found in. 


* women with infusion rates of ritodrine of 150 to 200 ug 


per minute.® ? 

The fact that tachycardia occurred while stroke vol- 
ume decreased indicates that ritodrine has a chrono- 
tropic and not an inotropic effect on the ovine 
myocardium. As maternal tachycardia was observed at 
low infusion rates (0.3 ug per kilogram per minute) 
which did not affect arterial pressure, it would appear 


eo 
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Fig. 3. Percentage changes in mean arterial blood pressure 
(MAP), heart rate (HR), uterine blood flow (UBF), and 
uterine vascular resistance (UVR) during increasing infusion 
rates of ritodrine into pregnant ewes in labor. Values are 


, means + S.E.M. * р < 0.05. 


that the tachycardia was not entirely due to peripheral 
vasodilatation, and thus confirms the chronotropic ef- 
fect. Although stroke work fell during ritodrine infu- 
sions, the minute work, due to the high tachycardia, 
actually increased. 

The concomitant use’ of practolol and ritodrine 
significantly reduced but did not abolish the tachycar- 
dia, and practolol did not affect a decrease in 
peripheral vascular resistance. This would confirm 
previous reports that the mechanism of action of prac- 
tolol is through the myocardial receptors and not the 
peripheral receptors.? The persistent tachycardia and 
cardiac output elevations during concurrent practolol 
and ritodrine treatment could have been due to persis- 
tent vasodilatation, or to the low intrinsic beta-mimetic 
effect-of practolol,® or to inadequate beta-receptor 
blockade. The later possibility seems unlikely as prac- 
tolol was administered until no further reduction in the 
heart rate was observed. 

Arterial blood pressure tended to fall in almost all 


experiments, and although statistically significant in 


studies on the distribution of cardiac output, the de- 
crease was only of a magnitude of 3 per cent. 
Conflicting data have been reported concerning the 
responses of the uteroplacental circulation to beta ad- 
renergic stimulation in different species. Ahlquist? was 
the first to report on elevation of blood flow in the 
pregnant canine uterus following beta stimulation. 
However, intravenous infusions of isoproterenol have 
failed to cause vasodilatation in the nonpregnant or 
pregnant uterus. '? !! Ritodrine, in doses similar to ours 
(100 yg per kilogram per minute} reduced uterine 
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Fig. 4. Uterine vascular resistance responses during different infusion rates of ritodrine into preg- 
nant ewes. А, Not in labor. 5, In labor. On Zour animals, not in labor, practolol was infused while the 
infusion rate of ritodrine of 1.8 wg per kingram per minute was continued. | 


Table V. Distributions of uterine blood flow before, during, and one hour after ritodrine infusion 


Maternal placental blood flow 
ml./min. 
ml./min./Kg. of maternal weight 
. ml./min./Kg. of fetal weight 
% of uterine flow 
% of cardiac output 
Myoendometrial blood flow 
ml./min. 
ml./min./Kg. of maternal weight 
ml./min./100 Gm. of tissue 
% of uterine blood flow 
% of cardiac output 
Cervical blood How 
ml/min. 
ml./mir:./Kg. of maternal weight 
ml./min./100 Gm. of tissue 
96 of cardiac output 
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Values are means + S.E.M. 
*p « 0.05. 


blood flow by 10 + 4 per cent in the sheep, and doses 
six to eight times as high as the present study reduced 
uterine blood flow bv 31 + 7 per cent.'? Studies in the 
rhesus monkey have indicated that metaprotererol ir- 
creases uterine perfusion. The findings in human be- 
ings that beta stimulation increases cardiac output led 
to the suggestions that uterine blood flow would also 
increase with beta stimulation.* Studies in human be- 


`a 


ооф 
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Recovery 
65 829 + 141 722+ 111 
9 14.8 + 2.8 13.0 + 2.4 
8 354 + 50 304 + 37 
5 83.0 + 8.8 80.0 + 3.4 
7 10.0 + 2.5* 11023 . 
8 142 + 16 145 = 21 
0 2.6 + 0.3 2.7 + 0.5 
1 36 + 3 37 +4 . 
5 17.0 + 2.8 19.1 + 3.4 
6 1.7 + 03 2.2 + 0.4 
3 8.6 + 2.1 8.4 + 2.1 
07 0.16 + 0.04 0.15 + 0.03 

28 + 4.8 26 + 6 

01 0.11 + 0.04 0.13 + 0.03 . 


ings using the thermistor probe technique and the ra- 
dioactive accumulation method have been in conflict. 

` An increase in placental blood flow following ritodrine 
and fenoterol administration to toxemic patients has 
been reported.'* ^ However, salbutamol in high doses 
has been reported to decrease placental flow, while 
small doses may actually lower uterine vascular re- 
sistance. !6 


we 
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In the present studies in sheep, with microspheres 
used.to measure uterine blood flow, the actual uterine 
blood flow did not change with a mean infusion rate of 
ritodrine that previously has been shown to signif- 
icantly inhibit uterine activity in the sheep without caus- 
ing maternal agitation.! However, the percentage of 
the increased cardiac output being distributed to the 
uterus did fall significantly. The regional distribution 
of uterine blood flow during the ritodrine infusion was 
not different from the control state, and was in accor- 
dance with values previously reported.! 

The use of implanted flow transducers and uterine 
venous pressure measurements permitted us to mea- 


sure uterine blood flow continuously and to calculate - 


uterine vascular resistance. Ritodrine infusion rates, 
similar to those in the microsphere studies, did not 
alter UBF or UVE either before or during labor. At 
higher infusion rates of ritodrine the MAP decreased 
slightly and UBF also fell. As UVR was increased at the 
higher infusion rates of ritodrine, it would indicate that 
the fall in UBF was not merely due to a decrease in 
perfusion pressure, but in part at least due to vasocon- 
striction of the uterine vessels. 

The increase in UVR may have resulted from en- 
dogenous sympathetic activation, since it was observed 
that occasionally the ewes would become slightly rest- 
less at the higher infusion rates. Tachycardia induced 
by pacing has resulted in activation of the sympathoad- 
renal system with increased catecholamine levels in the 
dog.'® It has been well demonstrated that the uterine 
vasculature of pregnant and nonpregnant ewes can 
react very sensitively to sympathetic stimulation by va- 
soconstriction.'^: !? [t has also been reported that beta-2 
receptors mediate an increased response of norepi- 
nephrine secretion of vasoconstrictor nerves in vessels 
during beta-adrenergic stimulation.?? This mechanism, 
if present in ovine uterine uterine vasculature, could 
explain the decreased UBF and increased UVR during 
beta-2 receptor stimulation. 

The decrease in UBF and increase in UVR seen with 
higher infusion rates of ritodrine was not a consistent 
finding. In addition. in some pilot experiments we have 
been able to infuse ritodrine at rates up to 1,500 ug per 
minute without any alteration in uterine blood flow in 
some animals, whereas in other animals there may bea 

* drop in uterine flow. This inconsistency would also 
support the hypothesis that the individual sympathetic 
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Table VI. Effects on fetal circulation of maternal 
infusion of ritodrine at a mean infusion rate 
of 1.4 wg per kilogram per minute r 


| Control | Ritodrine | Recovery + 





Fetal systolic pressure 56 + 3 54 + 3 57 +4 
(тт. Нр) 

Fetal diastolic pressure 33 + 8 33 + 2 33 + 3 
(mm. Hg) 

Fetal heart rate (beats/ 185 + 11 199+ 1] 197 + 10 
тіп.) 

Fetal cardiac output 631 + 109 760 + 156 
(ml./Kg.) 


Fetal umbilical blood 145 = 2] 163 + 34 


: flow (ml./Kg./min.) 


Values аге means + S.E.M. 


response may be of some importance. The variation in 
control UVR seen in our studies was probably in part a 
reflection of gestational age" and was found to increase 
when the animal went into labor. 

The increased proportion of counts found in the 
maternal lung during the ritodrine infusion could rep- 
resent shunting of microspheres through the uterine 
circulation. It could also be due to increase in bronchial 
flow, which has been shown to occur in monkeys with 
isoproterenol treatment.”! As the use of an indepen- 
dent method of measuring uterine blood flow also 
showed the failure of ritodrine to increase uterine 
blood flow, it is unlikely that a significant amount of 
shunting of spheres through the uterine circulation re- 
sults in false- low estimates of uterine How. 

It has been suggested that the use of tocolytic agents 
may be of value in treating fetal distress during labor, 
by means of stopping uterine contractions.' The cur- 
rent studies indicate that although episodic decreases 
in uterine flow may be abolished with inhibiton of the 


. contractions, that baseline uterine blood flow is not in- 


creased in sheep. The fetal studies indicate that the 
fetus' status is not adversely affected by low infusion 
rates of ritodrine to the mother. Blood gases, pH, heart 
rate, and umbilical blood flow were not altered. Studies 
using higher infusion rates have also not reported any 
adverse effects in relation to umbilical blood flow and 
fetal oxygenation.'? 


We wish to thank Miss Francoise Mauray, Mr. Carl 
McWatters, and Mr. Bruce Payne for their skilled 
technical assistance and Dr. Julian Hoffman for his 
guidance in selecting suitable statistica! methods. 
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Antepartum fetal heart rate testing 


I. Evolution of the nonstress test 


LARRY В. EVERTSON, CoMMANDER (MC) USN, F.A.C.O.G.* 


ROBERT J. GAUTHIER, M.D.** 


BARRY S. SCHIFRIN, M.D., F.A.C.O.G.*** 
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On May 1, 1975, at Women's Hospital, Los Angeles County--University. of Southern California Medical 
Center, a new antepartum fetal heart rate (AFHRT) protocol was put into clinical use. This included the 
widely used contraction stress test (CST) and a new concept of nonstress testing (NST). The NST was : 
based on FHR response associated with fetal movements and was categorized as reactive (normal) or 
nonreactive (abnormal). The nonreactive fetus was then evaluated with a CST if not contraindicated. 
During the 24 months, May 1, 1975 to April 30, 1977, a total of 2, 422 NST's were done in 1,169 patierits, 
with 1,547 (64 per cent) reactive and 829 (35 per cent) nonreactive. CST was done 939 times, with 851 
(90.6 per cent) педаїме, 29 (3 per cent) positive, 13 (1.4 per cent) equivocal, and 46 (5.0 per cent) 
unsatisfaccory. There were ten (3.3 per cent) perinatal deaths within one week of a negative CST, five 
(1.0 per cent) within оле week of a reactive NST, and two (8.7 per cent) with a positive CST. A reactive 


NST was as predictive of good outcome as was a negative CST. Analysis of the nonreactive NST 
showed that two or more accelerations were not associated with abnormal CST's. Also, some nonreactive 
fetuses became reactive with oxytocin and had good outcome. These observations were utilized in 

the development of a newer, shorter NST which allows for fetal stimulation in an attempt to further 
define fetal well-being. (AM. J. OBSTET. GYNECOL. 133:29, 1979.) 
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ANTEPARTUM fetal heart rate testing (AFHRT) has 
enjoyed widespread popularity in the- United States 
since the report of Ray and associates! on the use of the 
oxytocin, challenge test (OCT) to follow pregnancies at 
risk for uteroplacental insufficiency. The rationale for 
this approach is that uterine contractions may provoke 
FHR patterns of late decelerations in the compromised 
fetus. Thus, the contractions being a repetitive stress, 
whether spontaneously occurring or oxytocin induced, 
form the basis of the contraction stress test (CST). The 
CST has the disadvantages that it is time consuming 


and not applicable to all patients (i.e., when oxytocin is 


contraindicated). Also, the “stress” applied may not ac- 
curately approximate the actual stress of labor which 
the test is attempting to imitate. Limitations of this ap- 
proach are reflected in a false positive rate as high as 50 


29 


30 Evertson et al. 


per cent, in which a fetus predicted to be abnormal 
„tolerates labor without signs of fetal distress or 
“neonatal compromise. On the other hand, ther? is a 
low false negative rate (less than 1 per cent)” suggesting 


** that the normal fetus is readily identified by the test. 


Recently, reports have appeared in the United States 
literature on nonstressed antepartum ЕНЕ testing 
which relates the observations of FHR acceleratioas as- 
sociated with fetal movement.?-9 Early observaticns in 
this area were made by Hammacher' in the 196C5, in 
which ‘he explored the relationship of FHR fluctua- 
tions, oscillations, FHR accelerations, and perinatal 
outcome in the absence of exogenous stress factors. 
Kubli and. colleagues? employed a similar approach, 
but added observations of FHR response to uterine 
contractions and other indicators of fetal evaluacion, 
such as estriols, ultrasound, and amnioscopy in a nore 
comprehensive approach. 


Studies by Lee,* Trierweiler,? and Fox? and thet as- . 


sociates in the United States correlated stress test and 
perinatal outcome. with FHR acceleration occurrence, 
but did not clearly define precise criteria for these ob- 
servations. Rochard and Schifrin used the “etal 
movement~associated FHR acceleration response in a 


nonstress test (NST) approach and introduced the, 


terms used in this study, i.e., reactive, honreactive, and 
sinusoidal FHR patterns. Schifrin was instrumentzl iri 
the development of the protocol used in this stcdy, 


which defined the reactive and nonreactive patterns, . 


precisely and explored the use of this approach ir an 
attempt to replace the time-comsuming CST with a 
shorter, simpler test of fetal well-being. In setting up 
the protocol, variability, which is difficult to measure 
with external (primarily ultrasound) FHR systems, vas 
not used in the fetal evaluation. The purpose of -his 
communication is to detail a two-year experience using 
the NST as the primary approach in antepartum as- 
sessment of fetal well-being. 


Materials and methods 


Test indications in order of decreasing frequeacy 
included: prolonged pregnancy, diabetes mellimus, 
hypertensive disorders, abnormal estriols, suspec ed 
intrauterine growth retardation, and history of a pre- 
vious stillbirth. 

Testing routinely started at a gestational age (ғр- 
proximately 34 weeks’) at which time intervention гог 
an abnormal test would be considered. 

Patients underwent testing in a room used only Zor 
antepartum FHR testing and tests were performed b- a 
team of specially-trained nurses with consistent physi- 
cian supervisors. External FHR monitoring techniques 
were employed with the initial attempt made by means 
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of a phonocardiograph microphone* and a standard 
fetal monitor.t If an inadequate ЕНЕ was obtained, 
ultrasonic methods were used. The frequency and du- 
ration of uterine contractions were evaluated by means 
of an external tocodynamometer. A second observation 
with the tocodynamometer was the rapid spiking 
deflections made by fetal movements and confirmed by 


' the mother and/or the examining nurse. Careful 


documentation of these fetal movements and the asso- 
ciated FHR characteristics (i.e., acceleration) formed 
the basis used in the interpretation of the nonstress.test 
(NST). | 
The patient was placed i in the semi- -Fówler position 
and blood pressure taken at 10.minute intervals to 
avoid supine hypotension as a possible cause for an 
abnormal test. Baseline FHR and maternal pulse were 
taken at the beginning and end of the test. Because no 
specific criteria for interpretation of the NST existed, 
criteria were somewhat arbitrarily defined, based on 
clinical observations. An initial minimum 20 minute 
period was chosen, which could be extended to 40 
minutes to increase the likelihood that a change in the 


` fetal rest-activity state would be observed. This was 


based on the existent information regarding neonatal 
rest-activity cycles of approximately 40 minutes. Dur- 
ing a 20 minute time period, five accelerations associ- 
ated with fetal movement of at least 15 b.p.m. were 
required for a “reactive” pattern or presumed “nor- 
mal” test. If the FHR accelerations were less than 15 
b.p.m. or fewer than 5 in any 20 minute period, the test 
was considered nonreactive and the patient underwent 
а CST, as per standard protocol.” 

All patients whose NST demonstrated a reactive pat- 
tern were then retested in one week, as were all patients 
with.a nonreactive pattern which^was coupled with a 
negative CST. The only exception to this approach was 
a small group of diabetic patients who initially were 
followed with both the NST and CST, even though the 
NST demonstrated a reactive pattern. During the last 
year of this study, the diabetic patients underwent two 
NST's per week and a CST was performed only if the 
NST was nonreactive. 


Results 


During the two-year period, May 1, 1975, to April 
30, 1977, a total of 1,169 patients underwent 2,422 
nonstress tests; 1,547 (64 per cent) were reactive, 829 


*Modified Corometrics FMS 101A with Toiutsu mi- 
crophone and manual gain control. Corometrics Medical Sys- 


© tems, Wallingford, Connecticut. 


tStandard Corometrics FMS 101B. Corometrics Medical 
Systems, Wallingford, Connecticut, and Hewlett-Packard HPS 


030A, Hewlett-Packard, Waltham, Massachusetts. “ч. 
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(34 per cent) were nonreactive, 43 (2 per cent) were 
unsatisfactory, and three tests were described as 
sinusoidal. The reason for unsatisfactory nonstress 
tests was an inability to adequately record FHR due to 
extreme obesity most often, and on occasion, due to 
excessive fetal activity which interfered with continu- 
ous FHR counting. The FHR tracing was obtained 
utilizing the abdominal wall FECG in 5 per cent, the 
phonocardiographic technique in 42 per cent, and ul- 
trasound was used in 53 per cent of patients. A CST 
was performed 939 times with 851 (90.6 per cent) 
negative, 29 (3 per cent) positive (27 patients, one pa- 
tient had three positive tests), 13 (1.4 per cent) 
equivocal, and 46 (5.0 per cent) unsatisfactory. The 
reasons for the 46 unsatisfactory tests included 30 in 
which the FHR was inadequate and 16 in whom uterine 
contractions sufficient to be called a CST were not 
achieveable. 

Perinatal death. Eight hundred eleven patients were 
delivered within seven days of the last test. The 
AFHRT result was related to perinatal death as an in- 
dicator of predictability. When only the last test within 
one week of delivery is considered, there were 493 
reactive tests with five perinatal deaths (rate 10 per 


1,000) and 302 nonreactive with ten deaths (rate 33 per * 


100) which is statistically significant (p= 0.05). The 
perinatal mortality rate associated with a nonreactive 
last test coupled with a negative CST was 27 per 1,000 
and a nonreactive NST with a positive CST was 87 per 
1,000. There was no statistical difference between the 
rates in the “normal tests” (a reactive pattern, 10 per 
1,000) and nonreactive CST (27 per 1,000). Twenty-six 
of the 27 patients who had a positive CST delivered 
within 24 hours of the test. The outcome in this group 
of patients is detailed in a separate report. There were 
no perinatal deaths in patients with equivocal CST's. 
There was one death in the unsatisfactory CST or NST 
group. This occurred in an infant with severe cardiac 
anomalies and a complete heart block. A sinusoidal pat- 
tern occurred three times, in one pre-eclamptic patient 
and in two with postdates. All tolerated labor and de- 
livered normal infants. 

Accelerations. In order to evaluate the validity of 
using five accelerations in 20 minutes as the criteria for 
the NST, all 302 nonreactive tests with delivery =7 
days were reviewed and classifed by the number of 


movement-associated accelerations seen in the first 20 ` 


minutes of the test. Breakdown relative to accelerations 
was: no accelerations— 181 patients (59 per cent), one 
acceleration—56 patients (19 per cent), two accelera- 
tions— 35 patients (12 per cent), three accelerations— 
25 patients (9 per cent), and four accelerations—4 pa- 


Hm (1 per cent). 
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ANTEPARTUM FETAL HEART RATE TESTING 
LAC/USC JULY 1977 





RETEST 24 HRS. 


DELIVERY OR FURTHER 
EVALUATION 

Fig. 1. Antepartum fetal heart rate testing at LAC/USC in 

July, 1977. 


Table I. CST outcome ‘relative to number 
of accelerations in the first 20 minutes with 
delivery <7 days 


No. of Accel- Positive Equivocal | 
patients erations CST ' CST 


181 0 20 +7 
56 1 2 1 
`36 2 0 0 
25 3 0 0 
_4 4 0 0 
302 





Table II. Positive, equivocal CST reactive 
versus nonreactive with CST 


moce 
1 0 — 1 1 


Reactive 87 1* 
112 14 13 4 4 18 16 


Nonre- 
active . 
199 15 8 4 2 19 10 


*False positive. 


The groups exhibiting various numbers of accelera- 
tions per 20 minutes were compared to possible out- 
come measures which included: (1) the subsequent 
CST, (2) fetal death, (3) Apgar scores, and (4) neonatal 
death. The only positive result was found in the rela- 
tionship of the number of accelerations and an abnor- 


: mal CST outcome. All the equivocal and positive CS'T's 


occurred in the groups who had zero'and one accelera- 
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tions. There were no abnormal CST's wher (ло or 
more accelerations were present. i | 

Stimuli. In the group of 302 patients who had non- 
reactive patterns, there were 199 who unde-went 
oxytocin infusion (OCT) to achieve a CST. In thee re- 
mainder, there was sufficient uterine contraction to 
qualify as a CST or oxytocin was contraindicated. Dur- 
ing the process of starting an intravenous, signing con- 
sent forms, or oxytocin infusion, fetal movements and 
associated FHR accelerations sufficient to qualif- as a 
reactive pattern often occurred. Thus, of these 199 pa- 
tients, 87 became reactive and 112 remained погтеас- 
tive during the CST. Subsequent perinatal losses oc- 
curred only in the group which remained nonrezctive 
during the CST. Low 5 minute Apgar scores were 
more than three times as frequent in the group reraain- 
ing nonreactive during CST's. Furthermore, all cf the 
positive and equivocal CST's were in the group which 
remained nonreactive except one. That single abnor- 
mal CST was subsequently regarded as false positive, 
since on induction the fetus tolerated labor without 
evidence of late deceleration and was born in excellent 
condition (Table II). 


Comment 


As one attempts to judge the efficacy of any antc par- 
tum method which assesses fetal condition, a grezt di- 
lemma is encountered since outcome endpoints mzy be 
unreliable and by circumstances are often remo.e in 
time. Thus, one is faced with making comparisons be- 
tween antepartum observations and measures such as 
perinatal death, which by necessity can be advecsely 
affected by critical problems such as the process of 
labor. This is a major weakness of this and sinilar 
studies, which is fully recognized. From the soft data 
herein presented, it would appear that perinaral out- 
come is significantly different when a reactive patern 
group is compared to those exhibiting one which is 


nonreactive. However, one must realize that the cver- - 


whelming number of patients demonstrating a non- 
reactive pattern as defined had normal outcomes. 
There was no difference in perinatal outcome when 
the NST reactive pattern was compared with the n2ga- 
tive CST that had been preceded by a nonreactive pat- 
tern. This observation is a significant one in that t3ese 
"normal tests" appear to have equal predictablity. 
Even the worst combination of AFHRT observations, a 
nonreactive pattern followed by a positive CST (87 per 
1,000), was most often associated with "good" outcome. 

In evaluating the criteria for a nonreactive pattern, 
the current data suggest that abnormal CST's occu-red 
only in patients who had zero or one acceleration ia 20 
minutes. Redefirtition using this finding would have 


` ө 
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reduced the nonreactive group from 34 per cent to 2 
per cent of the overall group, thus requiring fewer 
time-consuming CST's. 

The observation that an “induced reactive” pattern 
during oxytocin infusion was infrequently associated 
with an abnormal CST was of great interest. It would 
appear that stimuli, as proposed years ago, might be 
useful in fetal assessment schemes. 

The conclusions that were drawn from this study can 


. be summarized as follows: 


1. Abnormal CST's occurred only in patients with 

zero or one acceleration. 

2.. Induced "reactivity" is equivalent to spontaneous 

"reactivity." 1 

3. A reactive NST has a predictive reliability equiva- 

lent to a negative CST. 

The need to simplify AFHRT and yet retain or im- 
prove the predictive precision is evident to those who 
use such testing methods. As a result of this study, a 
revision of the AFHRT protocol was accomplishec. 
This was done on the assumption that: (1) a reactive 
NST was as adequate a predictor of "normal" as a 
negative CST, (2) a reactive pattern could be defined as 
two or more accelerations in a period of 20 minutes or 
less, and (3) a stimulus which evoked a reactive pattern 
was equivalent to that seen spontaneously. 

The present testing approach allows AFHRT in both 
inpatient and outpatient facilities. Patients are selected 
from the high-risk clinics and antepartum ward and 
are tested using an external FHR and uterine activity 
system in the semi-Fowler position, as previously done. 
Minimum observatión time (NST) is 10 minutes with a 
maximum of 40 minutes. Two ог more accelerations ої 
15 b.p.m. lasting at least 15 seconds during any 20 
minutes in the observation period is considered a reac- 
tive pattern and the patient is retested in seven days. If 
zero or one acceleration is encountered in the first 20 


minutes, the test is nonreactive and stimulation in the 


form of palpation and manipulation of the fetus is per- 
formed. A reactive pattern persisting five minutes after 
the stimulus is considered "reactive" and the patient is 
retested in one week. If the test remains nonreactive, 
oxytocin via infusion pump is given to yield three con- 
tractions in ten minutes for CST interpretation, as 
under the previous protocol. The latter is done only in, 
a hospital setting. If the fetus exhibitsa reactive pattern 
during this procedure, it is considered "normal" and 
will be retested in one week, even though the CST was 
not completed. A nonreactive test during the CST will 
be reported as nonreactive/negative CST (retest one 
week), nonreactive/equivocal (retest next day), or 


nonreactive/positive (evaluate for delivery). A spon- * 
taneous CST will be reported similarly (Fig. 1). ^N 
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Preliminary experience with this protocol suggests 
that the need for a CST may be reduced to less than 10 
per cent. The value of this approach as it relates to fetal 
stimulation, repezted NST usage as opposed to im- 
mediate CST, anc its predictive value is the subject of 
current investigation. 

It appears that by further donna the number of 
patients requiring a CST, more patients can be 
screened with a simplified NST. Hopefully, through 
the use of fetal stimulation, be it sound, manipulation 
of fetus and/or mother,.or yet other stimuli, a simple, 
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rapid, reliable, specific screening test using FHR can be 
developed. Thus, the high-risk fetus can be identified 
and intervention accomplished, diminishing fetal ill- 
ness or death. 7 


The authors would like to.acknowledge the dedica- 
tion shown by the antepartum nurse specialists: Marci 
Smith, R.N., Paula Broussard, R.N., and Dorothy 
McCart, R.N. Their attention, advice, and assistance 
resulted in the excellent data used to prepare this 
report. 
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II. Intrapartum fetal heart rate observation and newborn 
outcome following a positive contraction stress test 
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The positive contraction stress test (CST) has been looked upon as a predictor of fetal compromise. 
On this basis, some reports advise routine cesarean delivery on the assumption that the 
compromised fetus should not tolerate labor. Other authors advocate selective cesarean delivery, 
based on obstetrical factors such as the inducibility of the cervix and the practicality of fetal А 

. monitoring. Finally, an attempted trial of labor тау be allowed on the basis of occurrence of fetal 
heart rate acceleration with.fetal movement, or "reactivity." The occurrence of "false positive" tests 
is not infrequent (20 to 45 per cent). The definition of such is unclear and little quantitative. 
information regarding intrapartum performance is available. In this series of 27 patients, a trial of 
labor was undertaken in 20. Vaginal delivery occurred in 11 (55 per cent) and cesarean section in 
nine (45 per cent). Fetal heart rate abnormalities thought to-indicate "distress" occurred in five 
patients (25 per cent). The "positive" window or repetitive late deceleration as equivalent to the 
positive CST was seen in only three patients during labor. A trial of labor should be attempted in the 
face of a positive CST whenever obstetric factors are favorable and careful intrapartum monitoring 
can be performed. (AM. J. OBSTET. GYNECOL. 133:34, 1979.) ; | 


Кок THE last five years, the contraction stress test 
(CST) or oxytocin challenge test (OCT) has been a 
widely popular method of antepartum fetal heart rate 
testing (AFHRT). Recently, nonstress testing (NST) 


has emerged as an alternative method for assessment ` 


of fetal well-being." ? 
A positive CST has been clinically regarded as the 
most reliable predictor of fetal compromise. This is es- 
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pecially true when a positive CST is observed following 
observation of an abnormal fetal heart rate (FHR) 
which lacks accelerations with fetal movement prior to 
the stress test. * ? 

A review of the recent literature reveals numerous 


publications with conflicting views regarding the sig- . 


nificance of a positive CST.5!9 

Some authors, confronted with a positive CST, rec- 
ommend cesarean delivery on the assumption that a 
fetus who demonstrates “distress” during a CST will 
not likely tolerate labor.” Such authors justify this ap- 
proach on the basis of newborn outcome, which is gen- 
erally good. Such an approach obviously precludes an 
attempt to answer the question of whether, indeed, the 
fetus might tolerate labor. А 

On the other hand, clinical observations have dem- 
onstrated that 20 to 45 per cent of patients with a posi- 
tive CST can tolerate labor and delivery vaginally with- 
out apparent compromise.® !? In these latter reports, 
there is a paucity of detailed intrapartum FHR data. 
Authors generally stated the method of delivery and 


merely whether or not “fetal distress" or late decelera-- - 
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tions were noted. Another end point used in an at- 
tempt to define the significance of a positive CST is 
newborn condition. Such an approach leads to confu- 
sion and thus, the definition of what constitutes a “false 
positive CST” remains vague. 

This report describes a group of patients with posi- 
tive CST’s who were evaluated in order to define the 
relationship of this test to: (1) method of delivery, (2) 
intrapartum FHR findings, and (3) newborn: condition. 


Materials and methods 

Patient population. During the two-year period May 
1, 1975, through April 50, 1977, a total of 1,169 pa- 
tients underwent antepartum fetal heart rate testing 
(AFHRT). This testing scheme combined the NST and 
CST as indicated. The NST was performed 2,422 times 
and the CST 929 times. These 939 CST's were done on 
582 patients. Twenty-seven patients had 29 positive 
CST's (3 per cent) and are presented in this study. 

The meàn gestational age of these 26 patients was 
39.6 weeks with a range of 31 to 45 weeks. 

The primary indications for AFHRT in this group of 
27 patients are seen in Table I. 

Technique and instruments. All tests were per- 
formed by a team of skilled perinatal nurses in an area 
used exclusively for AFHRT. A standard approach was 
utilized with the patient placed in a semirecumbent 
position with the head elevated, in order to avoid 
supine hypotension.! Fetal heart rate was recorded 
from an external transducer (microphone and/or ul- 
trasound). 

Interpretation. The NST's were classified as reactive 
and nonreactive patterns, depending on the presence 
or absence of FHR accelerations which were associated 
with a fetal movement. Details of this testing approach 
are described entirely elsewhere.7 Ап oxytocin-in- 
duced CST was utilized only following an NST that 
demonstrated a nonreactive pattern. The method of 
performing a CST was carefully controlled and ad- 
hered to well-established techniques. CST interpreta- 
tion utilized the concept of a "10 minute window" as 
described by Schifrin.'? Classification of CST outcome 


' included the following categories: negative, positive, 


equivocal, and unsatisfactory. 

Clinical management of a positive CST dictated that 
‘consideration be entertained for immediate delivery. 

Data analysis. Following delivery all maternal and 
neonatal records, including the intrapartum FHR data, 
were reviewed. All available FHR tracings were ana- 
lyzed by a coding clerk in the following manner: (1) 
The total numiber of uterine contractions, (2) the char- 
acteristics of baseline FHR, and (3) the total number 
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Table I. Indications for testing in 27 patients with 
positive CST's 


Indications Ф = 
Diabetes 6 | 22.9 
Hypertensive disorders 6 22.2 
Postdatism 6 22.2 
Suspected IUGR 2 74 
Previous stillborn 2 74 
Rh sensitization 2 74 
Decreased fetal movements 2 7.4 
-~ Abdominal trauma 1 3.8 


Table II. Patients with a positive CST who had a 
cesarean section without a trial of labor 


: Indications for | Apgar З 
Case №. | CST | cesarean section | score | Newborn condition 


1 О Closed cervix 7/10 Normal 
2 S Closed cervix 7/9 Normal 
8 О Previouscesar- 4/7 TIN Е 
ean section Hypoglycemia 
Hypocalcemia 
Alive 
4 S Previous 2/4 . Hydrops 
cesarean . Neonatal death 
5 О Breech © 8/8 IUGR ` 
Hypoglycemia 
Hyperbilirubinemia 
Alive 
6 S  Breech 3/4 . Hydrops 


Neonatal death 


and incidence of occurrence of decelerations were 
noted. 

The criteria used to define FHR decelerations and 
variability were those described by Hon." 

Newborn outcome was assessed by means of Apgar 
scores and newborn examination with emphasis on the 
identification of the postmature and small-for-gesta- 
tional age infants. 


Results 


During the two-year period, 27 patients had a total of 
29 positive CST's. One patient had three positive CST's 
in a one-week period. Another patient had a positive 
CST followed by a negative CST on the following day. 
Thus, 26 patients had positive CST's as their last test 
immediately preceding delivery. 

Route of delivery. Six patients underwent cesarean 


.sections following the positive CST without a trial of 


labor. Table II lists each case and indications for cesar- 
ean delivery in this group. 

In 20 patients, induction of labor was attempted 
within 24 hours following the positive CST. All patients 
were closely monitored with amniotomy performed as 
early as possible so that fetal monitoring could be done 


- 
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Table IIIA 









Patient 


D 
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Newborn condition 





B. T. S 1 Vaginal 9/9 2,730 AGA 
Јр. 8 is 0 235 Cesarean 8/9 2,740 AGA 
B. T. S 2.1 0 141 Марпа! 8/9 | 2,590 AGA ' 
M. G. о 24 0 283 Cesarean | 5/8 2,900 AGA Meconium aspira- 
. ' tion without RDS 
E. B. О 3.6 0: 165 Vaginal 6/8 2,500 AGA 
G. U. О 8.6 D . 439 Cesarean 8/9 2,650 AGA 
M. M. О 5.1 2 i 116 Vaginal 6/9 2,550 AGA 
M. T. О 5.8 0 149 Cesarean 8/9 9,140 AGA . 
M. P. О 6.1 -0 i 358 Vaginal 4/7 3,660 AGA IDM with tran- 
. ; | sient hypoglycemia 
ЈЕ. О 77 2 154 Vaginal 9/10 4,010 GA : 
~ SG. О 11.2 0 151 Vaginal 8/9 2,900 . AGA 





Abbreviations; CST = = contraction stress test, S = spontaneous, О = oxytocin, LD = 
severe deceleration, BV = baseline variability, UC = uterine contractions, AGÀ = appropriate for gestational age, IDM = 


of diabetic mother. 


Table шв 






late decelerations, -M-SD = moderate-to 
infant 





Newborn condition | 


L. A. Vaginal 1,425 IUGR Hypoglycemia 
у | Hypocalcemia_ 
J.R S 27 0 i 97 Cesarean 1/5 2,137 IUGR Meconium aspi- 
| 7 . ration with mild RDS 
L.D.. S 18.3 : 2 60 Cesarean 719 3,500 IDM Hypoglycemia ' 
M. O. О 0 8 i 51 ^ Cesarean 8/8 1,210 IUGR Abdominal dis- 
.tention 
M.G S 0 28 18 Vaginal 6/7 3,180 Postmature Meconium 
Hia - aspiration without 
; : ; RDS. 
M. P. о 0 1 4- 197 Vaginal 7/9 3,175 Postmature Dehydra- 
: tation 
С. W.. O. Lost tracing Vaginal 5/9 2,890 ‚АСА 


Abbreviations: CST = contraction stress test,'S = spontaneous, О = oxytocin,. LD = 
severe decelerations, BV = baseline variability, UC = uterine contractions, IUGR = 
infant of diabetic mother, AGA = appropriate for gestational age. 


vidi internal methods. Uteriné activity was stimulated 
with an intravenous infusion of oxytocin when indi- 
cated. : 

Cesarean delivery occurred in nine ананы (45 рег 
cent). Two of these pàtients demonstrated prolonged 
fetal bradycardia of less than 90 b.p.m., exceeding two 
minutes duration, and were delivered by emergency 
cesaréan section. One instance occurred immediately 
following amniotomy and was attributed to an occult 
cord prolapse. The remaining patient had repetitive, 
severe, variable decelerations, then a prolonged brady- 
cardia. In two additional patients, cesarean section was 
performed because of repetitive late decelerations. In 
the five remaining. instances the patients were delivered 
by cesarean section because of failure to progress fol- 
lowing induction of labor. Vaginal delivery occurred in 
1I patients (55 per cent). 


~ 


late decelerations, M-SD = moderate-to- 
intrauterine growth retardation, IDM = 


FHR data. Of the 20 patients in whom labor was 


attempted, 19 FHR-UC tracings were available for re- - 


view, since one tracing had been lost. One additional 
record had grossly inadequate data for interpretation, 
and one brief (2 minute) record in a patient mentioned 
previously, who had bradycardia following И 
was not included in overall tabulation. 

Thus, 17 FHR-UC records were suitable for a de- 


tailed analysis, which is summarized in Tables IIA | 


and IIIB. 

The mean number of uterine contractions was 162, 
ranging from a high of 439 to 18 uterine contractions 
ina multiparous patient (M. G.) who had unsuspected 
spontaneous labor and where monitoring began at 7 
cm. One patient (B. T.) had only occasional moderate- 
to-severe variable decelerations. | 

Eight patients (47 рег cent) exhibited moderate-to- 
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Fig. 1. A portion of the positive CST from Patient L. A. is "m in Panel A. Selected portions of the 


intrapartum FHR trace are shown in Panels B a 


nd C the following day. Late decelerations occurred 


with roughly half'of the contractions and spontaneous vaginal delivery occurred as noted in the 


lower right section. 


severe variable decelerations. In seven of these eight 
patients, the variable decelerations were sporadic, oc- 
curring with less than 10 per cent of contractions. The 
remaning patient (M. G.) was monitored late during 
the course of labor (7 cm.) and had five decelerations in 
18 contractions, with outcome shown in Table III. 
Thirteen patients (13 of 17 or 76.4 per cent) demon- 
strated at least one late deceleration. In these patients, 
the incidence of late deceleration occurrence was from 
1.8 per cent to 48 per cent. However, the majority of 
these patients (10 of 13 or 76.9 per cent) had an inci- 
dence of Jess than 11 per cent of late decelerations. 
‘Repetitive late decelerations, "a positive window," 
were found in only three patients during labor, thus 
duplicating the positive CST performed antepartum. 
Two of these patients (L. D. апа J. R.) were delivered 
by cesarean section for fetal distress. The third one 


(patient L. A.) was delivered vaginally, and the in- 
trapartum tracing is shown in Fig. 1. This pregnancy 
occurred in a patient with systemic lupus complicated 
by thrombocytopenia (platelets 40,000). Following 
counseling and discussion with the patient, the clinical 
decision was made to not intervene for fetal indications 
due to the increased maternal risk. Fetal blood sam- 
pling was felt to be contraindicated, due to the possi- 
bility of fetal bleeding and since the test results would 
not have altered clinical management. | 

Baseline fetal heart rate variability was found to be 
decreased (less than 5 b. pm.) in six patients. Four of 
these six instances occurred i in dysmature infants (Ta- 
ble III). 

Newborn condition. Newborn condition as judged 
by Apgar scores was generally good. Three newborn 
infants had a low 5 minute score (less than 7). Two of 
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these neonates died in the neonatal period; both were 
hydropic and were delivered cesarean section without a 
trial of labor (Table ITI). The third infant (Patient J. К.) 
hau shown fetal distress during labor, resulting in an 
emergency: cesarean section. 

Dysmaturity was evident in six fetuses; four were 
small for gestational age and two were postmature. 
These six dysmature fetuses presented associated prob- 
lems and necessitated prolonged hospital care.: 


Comment 


The route of delivery following a positive CST is 
controversial. Routine use of cesarean section has 
yielded good results, but this approach seems unwar- 
ranted in the light of our data. Of 20 patients in whom 
‘labor was induced, 15 exhibited no FHR changes felt to 
represent significant fetal distress and were delivered 
without apparent compromise. Five fetuses had FHR 
findings suggesting fetal distress, which led to emer- 
gency cesarean section in four cases. The fifth patient 
(L. A.) delivered vaginally, without significant neonatal 
compromise. 

In the literature, the validity of the positive CST and 
the intrapartum course is based solely on statements 
regarding the presence or absence of late decelera- 
tions. There is a paucity of detailed intrapartum FHR 
data. One would anticipate repetitive late decelerations 
leading to fetal distress if the predictability of a posit. ve 
CST were accurate. In our group, this is not the case. 
Seventy-five per cent of the patients induced merely 


showed an occasional late deceleration (one in ten or 


less contractions). The significance of such sporadic ізо- 
lated decelerations is open to question. 

The occasional occurrence of late deceleration rep- 
resents a stress state and reflects fetal hypoxemia. 


Repetitive late decelerations as seen in the antepartum’ 


test following three consecutive contractions (a posit ve 
window) were found in only three patients during 
labor. These three patients had had a spontanecus 
positive CST. This raises the question of whether the 


oxytocin-induced uterine contractions (OCT) differ ` 
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from those which occur spontaneously or during nor- 
mal labor. Further explanations which may explain the 
false, positive CST may be that the maternal positional 
effects may differ significantly. Additionally, the arbi- 
trary demand for a CST of three contractions in a 10 
minute period may, in fact, be a greater stress than a 
given fetus incurs during labor. Thus, the antepartum 
fetus may exhibit a positive CST related to relative 
positional hypotension and/or "excessive uterine activ- 
ity." During the intrapartum period, with a lesser de- 
gree of uterine activity, the mother in the lateral posi- 
tion, and improved uterine blood flow, the fetus may 
fail to demonstrate repetitive late decelerations. The 
positive CST in the dysmature fetus appears to have a 
greater predictible value. A higher incidence of in- 
trapartum FHR abnorrnalities was found in the dysma- 
ture group. This group had more late, more moder- 
ate-to-severe variable decelerations, and baseline vari- 
ability was also more frequently decreased. These fe- 
tuses also presented more newborn complications. 

In our opinion, a positive CST does not demand a 
cesarean section as the mode of delivery. Three quar- 
ters of the fetuses in labor will show less than an 11 per 
cent incidence of late decelerations and the majority 


‘will deliver vaginally without apparent compromise. 
This approach appears valid, irrespective of the 
-characteristics of the NST, since all of these cases dem- 


onstrated nonreactive patterns. In addition, these 
fetuses had failed to demonstrate a reactive pattern 
during the CST. — 

It would seem reasonable to attempt an induction of 
labor, providing careful intrapartum monitoring can 
be done and obstetrical conditions are favorable. 
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Intrauterine growth retardation in renal insufficiency: 
An experimental model in the rat 
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Experiments described here with partially nephrectomized pregnant rats with pair-fed 


‘controls and controls fed at will indicate that deceased maternal food intake is a major 


factor in the intrauterine growth retardation associated with moderate renal insufficlency 
during the last trimester of gestation. Although renal disease in human pregnancy is often 
associated with vascular insufficiency, the possiBility that maternal undernutrition may also 
play a contributory role in the fetal growth failure associated with certain cases of human 


renal compromise merits further study. (AM. J. CBsTET. GYNECOL. 133:40, 1979.) 


APART FROM THE kidney involvement of pre- 
eclampsia and essential hypertension, a great variety of 
other diseases of the urinary tract occur in pregnant 
women.” ? In the presence of significant renal disease, 
the ability to sustain a viable pregnancy decreases and 
pregnancy in patients with pre-existing parenckymal 
renal disease may further compromise renal unc- 
tion.*-® Decrements in renal function in which serum 
creatinine concentration is more than 3 mg. pez 100 
ml. and blood urea nitrogen cóncentration is greater 
than 30 mg. per 100 ml. before pregnancy usuall- pre- 
clude a'successful gestation. However, most women 
with moderate degrees of functional impairment sus- 


tain pregnancy to term.! Intrauterine growth retarda- 
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tion is known to be associated with human maternal 
renal disease during pregnancy.’ 

Increased fetal mortality has been reported by 
one of us (M. N.) following bilateral nephrectomy in 
pregnant rats.? Twenty-four hours after surgery, which 
was carried out on the nineteenth day of gestation, fetal 
mortality rate exceeded 90 per cent in the presence of 
maternal renal failure. In the present studies we have 
examined the effects of moderate maternal renal in- 
sufficiency, caused by subtotal.nephrectomy, during 
the last trimester of pregnancy in the rat. 


Material and methods 


Animals and surgical procedure. After preliminary 
experimentation on other animals to refine methods, 
22 pregnant Sprague-Dawley rats with accurately 
timed gestations (within 12 hours) were caged indi- 
vidually and given free access to Purina laboratory pel- 
lets and tap water until the time of surgery, which was 
carried out on the fourteenth day of gestation under 
ether anesthesia without aseptic technique. The kid- 
neys were exposed by bilateral flank incisions and blunt 
dissection taking care not to handle or damage the ad-, 
renal glands. The right kidney and the upper and 
lower poles of the left kidney were removed in one 
stage; between half and two-thirds of the left kidney | 
was excised. Hemostasis was obtained by digital pres- 
sure. Control rats were subjected to comparable sham 
surgery, including the manipulation of the kidney 
without removing the tissue. Following surgical inter- 
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Table I. Biochemical data 








4, 
uremic (7)* 
(fed ad libitum) 


Parameter | 





BUN (mg/100 ml.) 443 +91 
Creatinine (mg./100 ml.) 1.27 + 0.05 
Sodium (mEq./L.) 139.0 + 1.2 
Potassium (mEq./L.) 5.36 + 0.38 
Chloride (mEq./L.) 100.0 =22 


pH 7.50 + 0.02 


Рсо, (mm. Hg) 287 +3.5. 
HCO, (mmol./L.) 22.4 +94 
Po, (mm. Hg) 91.0 +6.7 
Glucose (mg./100 ml.) 128.0 x44 


*Number of rats in each group. Values are means + S. E. 


1 Only significant p values (<0.05) for the differences between the : means of the various groups are given. 


was performed by Student's t test. 






B ? 
control (7) 
(pair fed) 
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С, 
control (8) 


(fed ad libitum) 





Table II. Maternal food consumption and weight gain and fetal morphometric findings 















4, 
uremic (7)* 


Parameter (fed ad libitum) 





Food intake (Gm.) 99.47 + 6.27 
Weight gain (Gm.) 25.86 + 5.67 
Weight gain/food intake ratio 0.248 + 0.042 
Litter size 10.1 +0.6 
Fetal weight (Gm.) 3.18 + 0.08 
Placental weight (Gm.) 0.422 + 0.022 
Liver weight (Gm.) 0.264 x 0.013 
Brain weight (Gm.) 0.135 x 0.006 
Placental/fetal ratio 0.133 x 0.005 
Liver/fetal ratio 0.086 + 0.003 
Brain/fetal ratio 0.044 + 0.001 


*Number of rats in each group. Values are means +S.E. 


B > 
control (7) 
(pair fed) 


C, 
control (8) 
(fed ad libitum) 


e 





pt 


17.6 + LO 19.9 € 0.9 A-B «0.001 
A-C «0.001 
0.86 + 0.05 0.78 x 0.02 A-B «0.001 
A-C «0.001 
137.9 +11 139.3 + 0.3 
4,76 + 0.13 4.34 + 0.13 А-С «0.02 
99.9 + 0.7 99.5 + 0.6 : 
7.40 + 0.06 7.85 + 0.08 A-C «0.01 
33.2 +2.9 37.0 +1.6 A-C «0.05 
203 + 1.6 20.4 x14 
92.2 + 3,2 86.4 + 3.1 
126.3 +1.5 125.9 + 3.1 


Statistical analysis 








99.57 + 6.27 160.75 + 2.81 A-C «0.001 
; B-C «0.001 
20.14 = 6.52 66.13 + 5.97 A-C «0.001 
B-C «0.001 
0.188 = 0.057 0.408 + 0.032 A-C «0.01 
3 B-C <0.01 
83 +11 82 +12 
3.16 + 0.08 3.97 + 0.13 А-С <0.001 
В-С <0.001 
0.476 + 0.0032 0.511 + 0.020 А-С <0.01 
0.267 + 0.012 0.343 + 0.013 B-C «0.01 
` B-C «0.01 
0.131 + 0.004 0.173 + 0.005 A-C «0.001 
B-C «0.001 
0.154 + 0.015 0.131 + 0.007 
0.085 + 0.005 0.087 + 0.002 
0.042 + 0.002 0.044 + 0.001 


tOnly significant p values (<0.05) for the differences between-the means of the various groups are given. Statistical analysis 


was performed by Student's t test. 


vention, the incisions were immediately closed with silk 
sutures, and each rat received 2 ml. of 0.9 per cent 
sodium chloride solution subcutaneously. 

Experimental groups. The pregnant rats were di- 
vided into three groups. 

Group A. Seven subtotally nephrectomized rats were 
placed on a voluntary food intake after surgery. The 
weight of food consumed daily by each rat was accu- 
rately recorded. 

Group B. Sirce preliminary observations in our lab- 
oratory have indicated diminished food intake and 
poor weight gain by uremic pregnant rats, the effects 
of pair feeding on maternal body weight and weights of 


the products of conception were also investigated. 
Seven sham-operated rats, the gestational age of which 
lagged by one day compared with the rats in Groups A 
and C, were used. Each animal included in this group 
was paired with the member of Group A nearest to itin 
weight and was pair fed with it. Thus, the pair-fed 
animal received in one day the amount of food con- 
sumed during the previous day by the corresponding 
nephrectomized rat. 

Group C. Fight sham-operated rats of the same ges- 
tational age as the rats in Group A were also fed at will 
following the operation, and their consumption was ac- 
curately recorded. 
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Maternal weight was recorded to an accuracy of = 
one gram immediately after the first operation and 
prior to the termination of pregnancy. On the twent - 
first day of gestation (seven days following the initizl 
surgical intervention}, delivery by cesarean section wes 
performed after the mother was put to death by ехѕам- 
guination via the abdominal aorta. The maternal blocd 
sample was drawn into a heparinized syringe. Fetuses 
and placentas from each litter were removed, freed 
from surrounding membranes, lightly blotted, and in- 
dividually weighed. Fetal livers and brains were rz- 
moved and their weights also recorded. 

No obvious signs of infection were evident when tLe 
animals were killed. | 

Analytic procedures. Blood urea nitrogen was mea- 
sured by the urease method on a Beckman BUN 
Analyzer, and plasma glucose was measured by the 
oxygen rate method on a Beckman Glucose Analyze-.? 
Creatinine was determined by the Jaffe alkaline picrate 
adaptation of the Folin and Wu method on a Beck- 
man/Spinco Model 150 Ultramicro Analytical System '° 
Sodium and potassium were measured on an IL 343 
Digital Flame Photometer'! and chloride was measured 
by coulometric titration on a Beckman Chloride/CD, 
Analyzer." Blood gases were determined with tre 
Radiometer BM53 and Mk2 Blood Microsystem. 


Results 

The pertinent experimental data are summarized. in 
Tables I and II. 

As expected, the partially nephrectomized animals 
showed a moderate degree of renal insufficiency, as 


reflected by the blood urea nitrogen, creatinine, and . 


potassium concentrations. No significant differen«es 
were observed in the mean levels of plasma glucese 
among the three experimental groups, although hy- 
perglycemia has been reported'* !* in severe acate 
uremia in the bilaterally nephrectomized rat. Surp-is- 
ingly, a higher blood pH was found in the uremic rzts. 
The Pco; data suggest that hyperventilation may 2x- 
plain, at least in part, the tendency to mild alkalosis in 
this group. 

Food intake was much smaller in the partially nebh- 
rectomized rats than in the control animals given f-ee 
access to food. Thus, the moderate renal failure vas 
associated with suppressed appetite. Weight gain. as 
well as weight gain per 1 Gm. of food, were simila- in 
the uremic and the pair-fed control rats. Thus, ther» is 
no indication of altered caloric utilization per unir of 
weight gain due to uremia itself. Both weight gain end 
weight gain per 1 Gm. of food were significantly 
greater in the controls fed at will. This difference is 


" 
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presumably explained by the smaller percentage of 
calories from the total intake which is required for en- 
ergy expenditure in the latter group. This observation 
is in agreement with the similar rates of oxygen con- 
sumption reported previously? in azotemic and control 
rats, when the values were related to body weight. 

As is evident in Table II, equally impaired in- 
trauterine growth was observed in the uremic pregnant 
rats and in the pair-fed controls. No significant differ- 
ences were observed in weights of total fetal body, 
placenta, liver, or brain between these two groups. 
However, these parameters in both groups (with only 
one exception) were significantly smaller than in the 
controls fed at liberty. Thus, the intrauterine fetal 
growth retardation observed in the uremic pregnant 
rats in this study can be ascribed to maternal undernu- 
trition. The liver/fetal and the brain/fetal ratios did not 
differ among the three groups, lending further sup- 
port to our view that nutritional factors are of cardinal 
significance in the fetal growth failure associated with 
this uremic model in the pregnant rat.!9 


Comment 


Intrauterine fetal growth retardation was similar in 
the subtotally nephrectomized rats and their pair-fed 
control pregnant rats. Both these groups consumed an 
average of 38 per cent fewer calories than the controls 
fed at will, and their weight gains, which did not differ 
significantly, were about one-third those of controls of- 
fered voluntary access to food. 

Thus, it appears that a reduction in maternal food 
intake, which is associated with moderate renal in- 
sufficiency, is of prime importance in the uremic in- 
trauterine growth retardation observed in this study. 
Chantler and co-workers" suggested that calories may 
be less efficiently utilized for growth and weight gain in 
uremic animals. However, no evidence was found in 
our study for an increased caloric cost of weight gain in 
renal failure during the last trimester of pregnancy in 
the rat. This finding is in agreement with those of 


MacDonell and Holliday,'* Diaz and co-workers," and ` 


Betts and associates °° 


who pair fed nonpregnant 
uremic and control animals and showed that their 
weight gain was similar. Moreover, poor calorie intake 


in children with chronic renal insufficiency has been 


documented, and the amount of food consumption * 


. correlated significantly with growth failure, a common 
feature in these children?'; feeding a calorie supple- 


ment was accompanied by an increase in growth rate. 
Two types of “extrinsic” fetal growth retardation 
have been described.'$ In the first type, the various 


fetal organs are affected differently. While the brain is ` 


^ 


V 
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almost entirely spared, the liver is markedly reduced in 


size. This type of intrauterine growth failure is most. 


commonly associated with maternal vascular disease 
(for example, hypertension, toxemia) and can be re- 
produced in the rat by ligating the artery supplying.one 
uterine horn on the seventeenth day of gestation.? In 
the second type, which is characterized by a generalized 
pattern of growth failure, brain and liver weight are 
both reduced to the same degree as the stunting in 
whole body size. This type is most commonly caused by 
maternal nutritional deprivation. The symmetric in- 
trauterine growth retardation described in this study in 
both the uremic and the pair-fed control rats fits this 
latter type of fetal growth failure. This observation 
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lends further support to the conclusion that in this ex- 
perimental model of renal insufficiency during preg- 
nancy, fetal dysmaturity is associated with maternal 
malnutrition. However, since renal disease dufing 
human pregnancy is frequently associated with pre- 
eclampsia and essential hypertension, it is suggested 
that under these circumstances both maternal under- 
nutrition and compromised placental perfusion might 
play roles in interfering with fetal growth. 
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Continuous intrapartum monitoring of fetal scalp pH 
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Forty patients were monitored intrapartum with a continuous fetal scalp tissue pH electrode in the 
mean time of 2.39 hours. The monitoring records were considered "accurate" with good correlation 
to the intermittent fetal scalp capillary pH values in 76.9 per cent. The correlation coefficient was 
0.74. The "accuracy" improved in the latter 23 cases to 87 per cent with a correlation coefficient of 
0.82. This improvement was probably due to modification of the application technique, as well as to 
a new calibration method at 37 degrees. Continuous fetal scalp pH monitoring was clinically useful 
in 65 per cent, it was partially useful in 20 per cent, but of no value in 15 per cent of the patients ` 
studied. There were no apparent maternal complications with the use of this technique and 38 of 
the infants had ‘no sequelae. Two infants had complications: one developed inflammation of the 
electrode site. This was treated with antibiotics. One electrode broke during the application and a 
fragment of the electrode tip remained in the fetal scalp. All the infants were grossly normal and 
there was a good correlation between the continuous pH readings and the immediate neonatal 


outcome. (AM. J. OBSTET. GYNECOL. 133:44, 1979.) 


IN THE PAST two decades there lias been a sharp de- 
cine in the perinatal mortality rate. This is partially 
due to the increased use of electronic fetal heart rate 
(FHR) monitoring. One of ihe first reported successful 
uses of continuous biophysical monitoring of the fetal 
heart rate was reported in 1957 by Hon.' The same 
year Southern? demonstrated some correlation be- 
tween fetal anoxia and changes in the fetal electrocar- 
diogram (ECG). Subsequently, Hon? described the use 
of electronic fetal heart patterns as a method of diag- 
nosing fétal distress. The sophistication of electronic 
FHR monitoring has reached such a level that today it 
has become an extremely important tool in detecting 
fetal distress. It was realized that the FHR was not al- 
ways able to accurately indicate the intrauterine condi- 
tion of the fetus. Saling* claimed in 1962 that reliable 
information of fetal physiology could be acquired by 
obtaining intermittent capillary blood samples from the 
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presenting part of the fetus. He found that severe dis- 
turbances affecting the fetus were associated with low 
pH values, presumably as a result of fetal hypoxia with 
subsequent anaerobic metabolism producing lactic aci- 
dosis. These observations were supported by Beard 
and Morris? Bretscher and Saling? have reported 
normal fetal scalp pH values to be above 7.25. 
Biochemical fetal monitoring during labor has be- 
come an integrated part of evaluation of the’ in- 
trauterine environment. Quilligan and co-workers'^? 
have correlated normal and abnormal FHR patterns 
during labor with umbilical cord blood gases obtained 
immediately post partum. Kubli and associates"? have 
conducted an extensive investigation of the correlation 
between various FHR patterns and pH scalp samplings 
during labor. These investigators found good correla- 
tion between severe FHR decelerations and fetal blood 
pH samples. A major disadvantage with fetal scalp 
evaluations is that intermittent scalp capillary samples 
are indicated in order to correctly manage a patient. 
Saling"! believed that at least two samples were-needéd 
in order to correctly evaluate the fetal environment: 
The development of a continuous pH electrode of- 
fers the advantage that it will provide the physician 
with continuous acid-base information. Stamm” re- 
ported a significant correlation between tissue pH and 
intermittent capillary blood pH on ten newborn babies 
monitored with a continuous subcutaneous pH elec- 
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trode. This same type of electrode was subsequently 
tested in animal models at Cornell Medical Center 
(Lauersen, Hochberg, and George, unpublished data). 
The initial results with this electrode demonstrated 
poor correlations to blood pH and thus the system was 
modified at the laboratory of Roche Medical Elec- 
tronics Inc., New Jersey. The new pH system demon- 
strated a correlation coefficient of 0.85 between the 
continuous tissue pH electrode and blood pH." 

The potential use of this electrode for fetal scalp tis- 
sue pH measurements appeared promising but appli- 
cation to the fetal scalp required technical improve- 
ments. When these adaptations were carried out a 
study was undertaken to evaluate the clinical useful- 
ness of this electrode during labor and compare the 
tissue pH and intermittent fetal scalp blood pH de- 
terminations. | 


Materials and methods 


Continuous fetal scalp pH monitoring was рег- - 


formed during active labor in 40 patients at the Wom- 
en's Hospital, Los Angelés County-University of 
Southern California Medical Center. The patient 
population included 29 primiparous and ll parous 
patients. The mean age was 24% years and the gesta- 


tional ages ranged from 36 to 45 weeks’ with a mean of | 


40% weeks. Thirty-six of the 40 patients undergoing 
intrapartum monitoring had a number of risk factors 
as indicated in Table I. In the four patients with no 
obvious maternal risk factors, the indication for FHR 
monitoring was the presence of fetal risk factors. 


All patients were monitored with direct ЕНК meth- ` 


ods in the fetal intensive care unit. Fetal scalp blood 
sampling was performed only when it was felt this was 
indicated by the presence of late decelerations, variable 
decelerations,.or other FHR abnormalities. An in- 
formed consent was obtained in all patients regarding 
the use of the continuous pH electrode. The patient 
was then placed in the stirrups of the labor bed and an 
amnioscope was inserted into the vagina. Once the fetal 
scalp was visualized, the indicated fetal scalp blood 
sample was obtained in a routine manner. A double 
helix spiral electrode designed to obtain the fetal ECG 
signal, provide readings, and to hold the fetal scalp pH 
electrode in the subcutaneous tissue: was then applied 
(Fig. 1). After the spiral electrode was placed, a small 


incision with a scalp blade was made in the fetal scalp . 


through а central opening in the spiral electrode. The 
tissue pH electrode, with the aid of a special tool, was 
passed through the center of the spiral electrode and 
the electrode tip was inserted into the small scalp inci- 


sion to a depth of approximately 2 mm. The insulated 
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THE pH ELECTRODE 







REFERENCE 


DOUBLE SPIRAL 
/ ELECTRODE 


Wane SKIN SURFACE 


pH SENSITIVE SURFACE SUBCUTANEOUS TISSUE 


Fig. 1. Illustration of the location of the fetal scalp electrode. 
The electrode is located in the center of a double spiral elec- 
trode. The tip of the glass eléctrode is the pH-sensitive part. 


The tip is seen located in the subcutaneous tissue. 


"Tabel — 
| Risk factors No. 
Maternal : 
Pre-eclampsia 14 . 
Post dates 8 
Post maturity 2 
Chronic hypertension 1 
Rh immunization 1 
"Falling estriols 3 
Intrauterine growth retardation 2 
Amniotitis 5 
None A 
Total 40 
Fetal 
Later decelerations 7 
Variable decelerations 14 
Bradycardia 3 
Loss of variability 10 
Meconium _6. 
Total 40 


cables from both the spiral electrode and the tissue pH 
electrode were then attached to a fetal pH and heart 
rate monitor.* The fetal ECG signals and the uterine 
contractions were displayed in the usual fashion, on 
stripchart: paper. The continuous fetal scalp pH was 
recorded on the same paper as a vertical bar printed 
every 15 seconds. The top of this bar indicates the tis- 
sue pH. There was, furthermore, a digital CRT display 
of the tissue pH. Intermittent fetal scalp capillary blood 


~ pH .was subsequently obtained approximately every 


hour throughout the monitoring period. Umbilical ve- 
nous and arterial cord blood samples were obtained at 


delivery and immediately sent for pH analysis. Inter- 


*Roche Model 2110 Tissue pH Monitor attached to a Roche 
Fetasonde Fetal Monitor 2106. Roche Medical Electronics 
Inc., Cranbury, New Jersey. 
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Fig. 2. Scattergram showing the relationship between continuous fetal scalp tissue pH and intermit- 


tent scalp capillary blood pH values. 


Table II. Accuracy of the continuous fetal scalp tissue pH electrode 








: Cases 1-17 
Record 


classification 
Accurate ' 62.5 
Marginal 3 18.7 
Poor 3 18.7 
Unobtainable BU 0 
Total 16* : 


*No capillary blood in one case. 


mittent scalp pH determinations were compared with 
the continuous pH values. Only samples obtained with- 
in 20 minutes prior to the initial application of the con- 
tinuous electrode or simultanecusly during the moni- 
toring were used. 

The final continuous pH value obtained prior to the 
removal of the electrode was compared to the umbilical 








Cases 18-40 All (1-40) 






30 76.9 
E " 4 10.8 
2 9 5 19.8 
0 0 0 0 
3 39 


t 


cord blood pH values only when no more than 20 
minutes had elapsed prior to delivery. 

The continuous pH record was defined as "accurate" 
if the values were within 0.05 pH units of the intermit- 
tent pH values. It was considered "marginal" if the val- 
ues were between 0.05 pH units and 0.10 pH units of 
the fetal scalp blood pH values. It was "poor" if,the 








Volume 133 
Number 1 


Fig. 3. Continuous pH monitor. The pH monitoring unit is on 
the top of the right. The calibration unit with a 37 degree 
heating block is on top left. The pH electrode is placed in the 
calibration chamber. The Roche Fetasonde 2106 fetal ECG 
monitor is seen below. The continuous pH values are record- 
ed simultaneously with the fetal ECG and uterine contractions 
on the stripchart. 


values deviated by more than 0.10 pH units. The con- 
tinuous pH records were defined as "clinically useful" 
if accurate readings could be maintained throughout 
the monitoring period. The records were defined as 
partially useful if they only provided information dur- 
ing a part of the study or if the tissue pH drifted to very 
low values. information 


could only be obtained for less than ten minutes. 


Failure was defined when 


The infants’ Apgar scores were evaluated at the time 
eof delivery and their scalps examined for possible lac- 
erations or other injury. The electrode site was in- 
spected daily to identify potential complications, such 
as infection. 


Results 


Forty patients were monitored continuously with the 
fetal scalp pH electrode. The mean length of monitor- 
ingswas 2.39 hours, ranging from 0.10 to 6.12 hours. In 
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Table III. Clinical usefulness of the continuous 
fetal scalp tissue pH electrode 








Jsefulness No. of patients Perxerft 





Clinically useful 26 65 

Partially useful 8 20 

Not useful .$ 15 
Total 40 





76.9 per cent of the patients, the results were classified 
as “accurate,” demonstrating a good correlation with 
the intermittent fetal scalp pH samplings throughout 
labor. There were “marginal” correlations in 10.3 per 
cent of the cases and “poor” correlations in the remain- 
ing 12.8 per cent of the patients studied (Table H). 

The correlation coefficient was 0.74 with a highly 
significant p value (Fig. 2). Some of the patients had an 
initial good correlation between the continuous pH 
values and the intermittent blood samplings, but the 
electrode loosened, with resulting low pH readings. 
This occurred more frequently in the early phase of 
the study, but as the technical skills of the operators 
improved, better applications were achieved. The “ac- 
curacy” of the continuous pH readings, which was 62.5 
per cent in the first 17 cases, improved considerably 
in the latter 23 patients to 87 per cent with a correla- 
tion coefficient of 0.82. The improved results with the 
continuous scalp tissue pH electrode occurred simulta- 
neously with the development of an improved calibra- 
tion technique at 37 degrees rather than room tem- 
perature (Fig. 3). 

The application of the continuous pH electrode gave 
most reliable results when the electrode was applied to 
a thicker scalp area so that the electrode could be 
placed firmly perpendicular to the scalp. In the cases 
where the electrode was well applied, reliable pH val- 
ues could be achieved even throughout the second 
stage of labor. The electrode was removed immediately 
before delivery without difficulty in most of the pa- 
tients. In eight cases, the electrode was left attached to 
the fetal scalp throughout delivery, providing continu- 
ous pH readings for several minutes postpartum with 
good correlation to the neonatal state as judged by 
Apgar scores. One baby was monitored continuously 
for 45 minutes postnatally. 

Continuous fetal scalp pH monitoring was consid- 
ered clinically useful in 65 per cent of the cases studied. 
It was partially useful in 20 per cent and of no value in 
15 per cent (Table HD. 

Thirty-five patients delivered vaginally, 24 deliveries 
were spontaneous, four were low forceps, and seven 
were delivered by vacuum extraction. Five of the pa- 
tients were delivered by cesarean section for failure to 
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Scalp pH 7.24 


Fig. 4. Illustration of a typical simultaneous recording of fetal scalp tissue pH, fetal heart rate, and 
uterine contractions. The upper tracing indicates the FHR; the lower tracing displays uterine con- 
tractions recorded in the usual fashion. The continuous scalp pH is recorded by a vertical bar 
appearing every 15 seconds. The top of this bar indicates pH value. The paper speed is 3 cm. per 
minute. There was a good correlation between the intermittent fetal scalp pH values and the con- 
tinuous pH measurements. Note the relatively slow drop in the continuous pH values in spite of the 
increased severity of the variable decelerations. A 2,200 Gm. female infant, Apgar score 7 at one 
minute, 9 at five minutes, with signs of BUGR was delivered 15 minutes after this recording. The 
decrease in the tissue pH on the upper tracing was due to dislodgement of the electrode during scalp 
sampling. The comparisons were done one minute before the samplings because of the possibility of 


dislodgement during the vaginal manipulation. 


progress and suspected CPD. All the infants were 
grossly normal and there was a good correlation be- 
tween the final continuous pH reading and immediate 
neonatal outcome. Six infants had a one-minute Apgar 
score of 6 or less, and 34 babies were born with a 
one-minute Apgar score of 7 or higher. All infants had 
an Apgar score of 7 or higher at five minutes. 


Complications 


There were no apparent maternal complications 
with the use of this technique. The majority of the in- 
fants, 38, had no more scalp trauma from the continu- 
ous pH electrode than from the intermittent. scalp 
blood sampling incisions. As a matter of fact, the mul- 
tiple intermittent incision marks were often much more 
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evident than the pH electrode application sites. In one 
patient in whom amnionitis existed during labor, the 
electrode site as well as the intermittent scalp sampling 
sites became indurated with signs of inflammation. 
This neonate was on prophylactic antibiotics, the in- 
flammation improved, and the baby was discharged 
without sequelae. The electrode tip broke during ap- 
plication in one patient. The tip was subsequently, on 
x-ray, localized in the subcutaneous tissue but it was not 
removed, since there were no signs of irritation from 
the small glass fragment and it was judged difficult to 
retrieve it without possible injury to the infant. 


Comment 


The clinical benefit of continuous monitoring of fetal 
scalp tissue pH lies in its potential to provide a more 
concise evaluation of the status of the fetus during 
labor. We found that the application of the continuous 
fetal scalp pH electrode required some skill, but with 
experience, an improved technique of application and 
calibration at 37 degrees, a correlation coefficient be- 
tween the continuous pH readings, and the intermit- 
tent fetal scalp pH values of 0.82 was obtained. This 
substantiates the findings of Stamm and co-workers" in 
newborn infants as well as results? in the animal 


model. Our findings also correlated with the results , 


reported by Sturbois and associates! in their study of 
42 patients during labor. However, Sturbois' group was 
only able to apply the electrode in 60 per cent of the 
patients, while in this study, using new techniques, the 
electrode was applied to all patients, although success- 
ful readings were not always obtained. 

The presently used technique of measuring intermit- 
tent fetal scalp blood pH has several limitations and 
disadvantages. The method is somewhat difficult and a 
small incision in the fetal scalp has to be made in order 
to obtain enough blood to carry out the pH mea- 
surements.’ !®› 1€ These values can be incorrect if there 
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are any air bubbles in the capillary tubes or if the mea- , 
surements are not carried out immediately." It is fur- . 
thermore necessary to obtain several fetal capillary 
samples in order to correctly manage a patient. Hrs 
The validity of the scalp blood sample analysis depends’ 
on the laboratory in which the analysis is being per- 
formed and the pH values can vary between 0.02 and 
0.06 pH units in serially obtained capillary blood sam- 
plings.!^ ? The average capillary blood pH value in this 
study was 0.026 pH units higher than the average tis- 
sue pH (Fig. 2), which is clinically quite acceptable. 
Continuous fetal scalp tissue pH monitoring was a 
useful clinical adjunct to fetal heart rate monitoring in 
several instances in which severe decelerations oc- 


. curred. The continuous pH indicated that the infant 


was not in distress and there appeared to be no need 
for emergency delivery (Fig. 4). The continuous pH 


monitoring was even beneficial as an indicator of the 


trend in the changes of fetal pH in a few cases where 
the accuracy was only marginal. Continuous pH moni- 
toring was often useful during the second stage of 
labor when a normal pH value could forestall an op- 
erative delivery for suspected fetal distress as judged by 
abnormal FHR tracing. 

Although, in the last 23 patients, we found a high 
level of accuracy and technically acceptable records in 
90 per cent of the patients, the practical application of 
the continuous fetal scalp pH still demands technical 


‘skill in order to obtain uniform and clinically valid re- 


sults. Several improvements in calibration and sim- 
plification of application techniques are presently being 
undertaken. These modifications may, in the future, 
promise to make continuous fetal scalp monitoring an 
integrated part of modern high-risk monitoring. 
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Spontaneous and alanine-stimulated glucagon secretion, and its relation to plasma glucose 
concentration was investigated in two groups of infants during the initial two hours of life. At birth, 
plasma glucagon and glucose concentrations were not significantly different in healthy term ` 
newborn infants (contro! subjects) and infants born to insulin-dependent diabetic mothers (IDM-1). In 
‘control infants during the first hour of life, glucose fell by 43 + 16 mg. per deciliter (mean + S.E.M.) 
while plasma glucagon rose by 44 + 16 pg. per milliliter (p < 0.05 for both). However, in IDM-! 
despite a fall in glucose greater than in control infants, plasma glucagon failed to significantly 
increase. Intravenous alanine, 150 mg. per kilogram, given at one hour of life, elicited significant 
increments in glucose and glucagon which were positively correlated in control infants. No 
significant change in glucose or glucagon occurred in the diabetic group. None of the control infants 
developed symptomatic or biochemical hypoglycemia (plasma glucose less than 20 mg. per 
deciliter) whereas five of ten IDM-I developed hypoglycemia. These results suggest that 
spontaneous and alanine-stimulated glucagon secretion is obtunded in IDM and that this may 
contribute to hypoglycemia in these infants. (AM. J. OBsTET. GYNECOL. 133:51, 1979.) 
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INFANTS born to diabetic mothers (IDM) have ап in- 


creased incidence of several abnormalities in the im-. 


mediate perinatal period including disturbances in 
carbohydrate metabolism.! The latter are characterized 
by an increased rate of glucose assimilation, higher 
plasma insulin concentrations in the basal state and fol- 
lowing glucose challenge." * and a higher incidence of 


From the Departments of Pediatrics, William Beaumont 
Hospital, «nd University of California, Los Angeles, 
School of Medicine, Harbor General Hospital Campus. 


Supported in part by Grant No. H.D. 07087 from the 
National Institutes of Health, by the Juvenile Diabetes 
Foundation, American Diabetes Association of Southern 
California, and by William Beaumont Hospital Research . 
Institute. Dr. Sperling is a recipient of a Research Career 
Development Award from the National Institutes of 
Health-IK04 HD 00029. 


Presented in part at the American Diabetes Association, . 
Thirty-fifth Annual Meeting, New York, June, 1975. 


Received for publication November 16, 1977. 

Accepted April 27, 1978. 5 

Reprint requests: Dr. Mark A. Sperling, Children's 
Hospital Medical Center, Cincinnati, Ohio 45229, or Dr. 


Paul В. Williams, William Beaumont Hospital, Royal 
. Oak, Michigan 48072. 


*. 0002-9378/79/01005 1 +06$00.60/0 © 1979 The C. V. Mosby Co. 


_ significant and symptomatic hypoglycemia despite ade- 


quate hepatic stores of glycogen." ? There is evidence 
that the relative hyperinsulinemia and maturity of in- 
sulin secretory patterns in these infants is the result of 
chronic in utero exposure to hyperglycemia,* ? since 
fetal ambient glucose concentration is a reflection, 
albeit proportionately lower than maternal glucose.* 
Although hyperplasia and hypertrophy of pancreatic 
islets? and fetal hyperinsulinemia** have been docu- 
mented, it has not been universally confirmed that ex- 


cessive insulin secretion is the only basis for the dis- 


turbances in carbohydrate metabolism and decreased 
glucose mobilization." Glucagon, a hormone now con- 
sidered to be important for maintaining glucose ho- 
meostasis via glycogenolysis and gluconeogenesis,® ° ' 
may also be deficient in IDM's, since a metabolic millieu 
of hyperglycemia and coexistent hyperinsulinemia’ as 
occurs in these infants would tend to suppress gluca- 
gon secretion.’ Thus any suppression of spontane- 
ous or stimulated glucagon secretion extending into 
the neonatal period, in association with abrupt cessa- 
tion of the transfer of glucose following cutting of the 
umbilical cord, would be an additional factor in the 
disturbed carbohydrate metabolism observed in infants 
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Table I. Clinical data in the patients studied 













Gestational age (wk.) 
Mean x S.E.M. 


Weight (Gm.) 
Mean + S.E.M. 


Control (N = 9) 
IDM-I (N = 10) 


39.3 + 0.6 
37.2 + 0.6* 


“3,489 + 141 
3,450 + 1861 


| *Significant difference from control р<0. 05. 
TLarge for -gestational age: 


of diabetic mothers. Blunting of spontaneous glucagon 
secretion in newborn infants of diabetic mothers has 
been reported.? The present investigation confirms 
that spontaneous glucagon’ secretion is deficient in 
IDM's and documents that amino acid-stimulated 
glucagon secretion is also impaired, thereby suggesting 


that, impaired glucagon secretion may contribute to - 


hypoglycemia in infants of diabetic mothers. 


Material and methods 


Two groups of newborn infants whose clinical data 
are recorded in Table I were studied. All of the control 
infants were delivered vaginally and had an uneventful 
neonatal course. Their weights were appropriate for 
gestational age. Ten infants whose mothers required 
insulin, in addition to diet for diabetic control during 
pregnancy, constitute a second study group (IDM-I). 
Six of these mothers were classified as Class B, and the: 
remaining four as Class C or D. Five mothers were 
taking insulin prior to pregnancy. From the entire 
group of diabetic mothers, six infants were delivered 
by Cesarean section; all of the Class C and D and two of 
the Class B mothers were delivered by cesarean section. 
The daily mean maximal dose of insulin in those deli- 
vered vaginally was 20 units per day, whereas it was 46 
units per. day in those delivered by Cesarean section. 
Thus, those delivered by Cesarean section tended to 
have more severe diabetes. ` However, on clinical 
grounds control of blood glucose was judged to be 
good in these diabetic mothers. As a group the IDM-I 
were significantly premature and were large for gesta- 
tional age; only one infant was not at the seventieth 
percentile or greater in weight for gestational age. 
Whereas none of the control infants developed hypo: 
glycemia defined as a blood glucose less than 20 mg. 
per deciliter, five of the IDM-I group became hypo- 
glycemic and two of these were symptomatic. | 

In each infant, blood was obtained at birth from the 
umbilical vein and one hour later by heel puncture. 
After this sample was obtained, a sterile solution 
of 10 per cent L-alanine was given into a peripheral 
vein over one to two minutes at a dose of 150 mg. per 
kilogram, and further blood samples were obtained 
by heel puncture at 30 and 60 minutes after infusion. 
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Each blood sample of 1.5 to 2.0 ml. was placed into 
chilled tubes containing ethylenediaminetetraacetic 
acid (EDTA) and Aprotinin, 1000 K.I. units (Trasylol, 
ЕВ А Pharmaceuticals, New York City), and the plasma 
was promptly separated and stored frozen at ~20° C 

for subsequent assay of glucose, alanine, insulin, and 
glucagon. In each instance informed written consent 
was obtained from the mother prior to study. The 
study protocol had been reviewed and approved by an 
institutional Human Use Committee. No deleterious 
effects of any kind occurred in any of these studies, й 


Азѕауѕ 

Glucose was measured by а specific glucose: oxidase 
method on a Beckman glucose analyzer. 

Alanine was measured by an enzymatic procedure 
using alanine dehydrogenase as previously described.'4 
Insulin and glucagon were measured by radioim- 
munoassay (RIA) employing second antibody precipi- 
tation to separate bound from ігее.!1 The glucagon 
antiserum employed was Gl-5, which is highly dis- 
criminating for pancreatic glucagon.'5 Because of in- 
terference in standard insulin RIA by endogenous an- 
tibody, insulin was not measured in those infants whose 
mothers received insulin. 


Statistics 

Student t test, paired "t" test, and linear regression 
analvsis were used to compare the significance i 
changes within and between groups. ` 


Results 


Spontaneous changes in glucose, glucagon, insulin, 
and alanine from birth to one hour of life are summa- 
rized in Table II. 

Glacose fell to significantly lower levels (p < 0.05) in 
both groups. In control infants this initial fall in glucose 
was 43 + 16 mg. per deciliter (mean + S.E.M.) and in 
IDM-I the fall was 68 + 17 mg. per deciliter. In the 
IDM-I group, those delivered by Cesarean section had 
a significantly greater fall in glucose than those deli- 
vered vaginally. Thus, although glucose concentrations 


` in umbilical vein blood were similar, by one hour of life 


mean glucose levels were 18.5 + 5.8 mg. per deciliter 
in those delivered by Cesarean section and 54.5 + 13.7 
mg. per deciliter in those delivered vaginally (p <° 
0.05). In addition, the glucose level at one hour of life 
in the entire IDM-I group was significantly lower than 
in the control group. 

Glucagon rose significantly (p « 0.05 by ра t 
analysis) only in control infants. Although basal gluca- 
gon concentrations appeared to be higher in the IDM-I 
grou», there was no significant difference between 
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Table 1I. Spontaneous changes in glucose, glucagon, insulin, and alanine during the first hour of life in 
control infants and infants of insulin- -dependent diabetic mothers (IDM-I) 





Glucose (mg./dl.) 94 + 13 
Glucagon. App. d 114 + 16 
Insulin (uU/m 18 + 5 

Alanine бм, 738 + 71 


*All values given as mean + S.E.M. Р 
TSignificant difference from cord levels р < 0.05. 


basal glucagon values in control infants compared to 
the IDM-I group. Thus, despite the greater magnitude 
in the spontaneous fall in glucose in the IDM-I group 
only the normal control infants had a significant spon- 


taneous increase in glucagon concentration during the _ 


first hour of life. 

Insulin levels were measured бу in control infants 
in whom mean values at one hour were lower but not 
significantly different from basal. Alanine concen- 
trations were similar in all infants at birth and a signif- 
icant rise occurred in each infant at one hour; no dif- 
ferences were apparent between the groups. 

The glucose and glucagon responses following 
alanine, 150 mg. per kilogram intravenously at one 
hour of life, are depicted in Fig. 1. 

In control infants, glucose rose significantly at 30and 
60 minutes (p « 0.05 by paired t analysis), whereas the 
increment in glucagon was significant only at 60 min- 
utes (p < 0.05 by paired "t" test). In contrast in the 
diabetic group, glucose remained depressed through- 
out the study, while glucagon showed no significant 
change above control values. Linear regression analysis 
(Fig. 2) showed a significant correlation between the 
maximum change in glucose and glucagon at 60 min- 
utes after infusion of alanine in the control infants 
(r = 0.738, p « 0.05). However, in IDM-I the changes 
in glucose and glucagon were clearly not correlated. 

There were no significant differences in plasma in- 
sulin concentration in the control group throughout 
the study, and there were no differences in the plasma 
concentration of alanine between the groups. 


Comment 


A spontaneous surge in glucagon secretion following 
birth has now been reported to occur in the rat," rab- 
ыг,” and sheep”? as well as in normal human newborn 
infants. 2% 21 [n addition, during the initial hours of 
life a further rise in plasma glucagon concentration 
occurs in normal, premature, or dysmature infants in 
response to the oral or intravenous administration. of 
amino acids. 2 Similarly, intravenous infusion of 


Control (N =. 9)* 





IDM-I (М = 10) 


52 + БЇ 101 + } 33 + 6t 

169 + 28+ 145 + 28 167 + 23 

1O+4 NS = 
1,021 + 741 657 + 66 966 + 1101 


alanine to mothers during labor results in a significant 
increase in the glucagon and glucose concentration of 
umbilical cord plasma.” Since glucagon does not cross 
the human placenta in either direction,” ?* whereas 
alanine does,? the increase in umbilical blood glucagon 
reflects the ability of the pancreatic a-cell of the full- 
term fetus to respond to amino acid stimulation. The 
spontaneous surge in plasma glucagon following deliv- 
ery, and the additional response to exogenous amino 


. acids, is in contrast to the pattern of plasma insulin 


which remains low following delivery and responds 


` only minimally following glucose.* Our studies in new- 


born lambs” have suggested that the spontaneous 
surge in glucagon secretion may be mediated by a 
surge in catecholamine secretion; plasma concentra- 
tions? and urinary excretion of catecholamines are 
high in normal newborn infants’ ?' and urinary 
excretion of catecholamines is low in infants of diabetic 
mothers.?* 27 The studies in newborn lambs?? have also 
suggested that glucagon is of importance in maintain- 
ing glucose homeostasis since suppression of glucagon 
secretion by somatostatin lowers plasma glucose, while 


‚ reinfusion of glucagon to achieve high physiologic con- 


centrations restores glucose concentration to normal. 
Taken in conjunction, it appears reasonable to propose 
that in normal newborn infants the spontaneous in- 
crease in glucagon concentration, in association ‘with 
low insulin concentrations, may be significant in main- 
taining neonatal glucose homeostasis, perhaps by initi- 
ating glycogenolysis. A low insulin concentration ap- 
pears to be important for a sustained effect of glucagon 
infused at physiologic concentration on raising plasma 
glucose concentration.?* 

The present investigation confirms the spontaneous 
increase in plasma glucagon concentration in normal 
infants following delivery." 2% ? Both the absolute val- 
ues in cord blood and the increment at one hour are 
similar to those previously reported. in' normal in- 
fants. 20 21 And although the mean glucagon value in 
the cord blood of our. IDM-I group was higher, it was 
not significantly different from the control group. 
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Fig. 1. Changes in glucose and glucagon following intraven- 
ous administration of alanine, 150 mg. per kilogram at one 
hour of life. 0 time equals one hour of life. Asterisks indicate 
significant difference by paired "t" test (p « 0.05). In ad- 
dition, glucose values in IDM-I are significantly lower 
(p < 0.025) than in the control group. 


: This finding is in accord with recent observations in 
monkey fetuses from streptozotocin-induced .diabetic 
mothers? In these.ánimals as in normal monkey 
fetuses, hypoglycemia or.amino acid infusion had no 


significant effect on fetal glucagon concentration. | 


However, insulin secretion in these fetuses was in- 
.creased, analogous to human infants of diabetic 

mothers.” Thus, in utero hyperglycemia and hyperin- 

sulinemia do not suppress glucagon secretion. 

„In contrast to the similar basal concentrations, spon- 
taneous glucagon secretion in the first hour of life was 
blunted in the infants of diabetic mothers. This obser- 
yation is in agreement with a previously reported study 
in which the increment in glucagon concentrations at 
two hours of life in infants of diabetic mothers was 
found to be lower when compared to normal infants." 
Indeed, in the study of Bloom and Johnston,” the 
spontaneous increments in glucagon of approximately 
50 pg. per milliliter in the normal infants is very similar 
to that observed in the present study, as is the incre- 
ment of some 20 pg. per milliliter in the IDM-I group. 
In the diabetic group, the increment in glucagon at one 
hour was not statistically significant. Moreover, gluca- 
gon secretion following intravenous alanine was also 
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significantly obtunded in the IDM group. This blunt- 
ing of glucagon secretion cannot be ascribed to prema- 
turity as occurred in the IDM-I group, since glucagon 
secretion following alanine is similar in full-term, pre- 
mature, and small-for-gestational age infants.!* Thus, 
in'IDM's both spontaneous and alanine-stimulated 
glucagon secretion are significantly obtunded in com- 
parison to normal infants, while insulin concentrations 
are generally higher and the fall in glucose in the first 
hours of life greater in IDM's than in normal infants.'^ * 
The glucose concentration at one hour of life in the 
IDM-I group was indeed significantly lower than in 
control infants (p < 0.025) although glucose concen- 
tration in umbilical vein blood was similar in all groups. 
Hypoglycemia occurred only in the IDM-I group 
where.the highest insulin might be expected, and 
the smallest spontaneous rise in glucagon occurred. 
Further evidence for a role of endogenous insulin in 
infants of insulin-dependent diabetic mothers comes 
from studies using stable (nonradioactive) isotopes. 
These studies demonstrate attenuated glucose produc- 
tion in IDM-I as compared to normal infants.? Thus, 
the alanine infused to our IDM-I infants would not be 
expected to raise glucose because there was no stimula- 
tion of glucagon to enhance glycogenolysis, and hepatic 
glucose output, inclüding gluconeogenesis, remains at- 
tenuated. In the control infants the change in glucose 
concentration.in the hour following alanine cannot be 
ascribed to random variation since we have previously 
shown that the nadir of blood glucose concentration 
after birth occurs at two hours.?? Moreover, only in the 
normal group was there a correlation between glucose 
and glucagon values following alanine. 

These observations may have important implications 
in the management of hypoglycemia in infants born of 
diabetic mothers. Infusion of glucose to infants of 
diabetic mothers will stimulate insulin secretion?’ and 
will also further suppress glucagon secretion since con- 
comitant infusion of glucose with insulin suppresses 
glucagon in normal newborn infants, while glucose 
alone suppresses glucagon in IDM's.?! When glucose 
infusion is ceased in IDM's hypoglycemia may result; 
indeed it is frequently observed when glucose infusion 
is terminated abruptly in IDM's. The mechanisms re- 
sponsible for deficient glucagon secretion in IDM's is, 
not yet apparent. It does not seem to be related to 
hyperglycemia and hyperinsulinemia in utero,? but it 
may be related to deficient catecholamine release at 
birth.?9 27 Whatever the mechanism, the failure of ini- 
tial spontaneous glucagon secretion appears to be àn 
additional factor to the hyperinsulinemia in contribut- 
ing to the hypoglycemia observed in IDM's. In the ini- 
tial two to three hours of life the obtunded glucagon 
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Fig. 2. сенен between the change in glucagon and glucose for control infants in the top panel 
(r = 0.738, y = 9.1, Slope = 2.85, p < 0.05) and infants of insulin-treated diabetic mothers (IDM-1) 


7 іп the lower panel (т = 0.014, y = 23.0 slope = —0.03, p-not significant). Based on the values at 60 


minutes after infusion of alanine. | 


secretion could not be augmented by infusion .of : 


alanine in our study or in another reported study in 
IDM's.? The spontaneous surge in glucagon can, how- 
ever, be simulated by infusions of glucagon at doses 


calculated to achieve the desired plasma concen-. 


tration? A similar approach, using pharmacologic 
doses of glucagon given within 15 minutes after birth 


prevented hypoglycemia in IDM's.? Whether these ` 


approaches would offer a physiologic means to mobil- 


` ize available glycogen and prevent hypoglycemia in in- 


fants of diabetic mothers. remains to be determined. 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. [ 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. | 

Files are reasonably priced—only $4.95 
each, postpaid (3 for $14., 6 for $24.). Add 
$1.00 postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 

P. O. Box 5120 

Philadelphia, Pa. 19141 

Please send me, postpaid ___ library cases for 


AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/$24.) 


O NEW SIZE (634° x 11") 3 cases/year 

O OLD SIZE (734° x 1012") copies prior to 1975 
(2 cases/year) 

Name 

Address à 

City бае 7р 
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OB-GYN PHYSICIANS 
(Multiple) 


Have you had enough of ice, snow 


` and freezing temperature? Then this 
‘could be the opportunity you've been 
looking for. 


Womens Hospital in Las Vegas, a 
59-bed progressive facility dedicated to 


the care and treatment of women, 


is expanding its staff of highly educated 
and competent physicians. 

Currently, we have a need for several 
physicians willing to relocate to sunny, 
colorful Las Vegas. 

Physicians who have served a three- 
year residency in obstetrics or gyne- 
cology, or who are board eligible or 
board certified meet the first 
requirement. | 

If you аге interested in relocating to 
Las Vegas, forward your curriculum vitae 
(in complete confidence) to: 


Douglass D. Dailey, Executive Director 
Womens Hospital 

2025 East Sahara 

Las Vegas, Nevada 89104 





 CHAIRPERSON 
DIVISION OF 
ÜB/GYN 


Albert Einstein Medical Center, Philadel- 
phia, Pennsylvania, a major affiliate of 
Temple University seeks a full time Chair- 
person of OB/GYN with appropriate aca- 
demic rank at the Medical School. 


This is a key position which requires the 
ability to provide leadership to staff physi- 


cians and an academic and professional 
commitment to patient care education 
and research. 


The Northern Division is а 600 bed acute 
general hospital which has on its North 
Philadelphia campus a major research 
facility, an extended care facility and a 
major rehabilitation hospital. 

Please submit your curriculum vitae and 
suggested references to the Chairman, 
Search Committee, ALBERT EINSTEIN 
MEDICAL CENTER, Northern Division, 
Old York and Tabor Roads, Philadelphia, 
Pa. 19141. Inquiries will be held in strict- 

. est confidence. 


Equal Opportunity Employer 





OB- GYN PHYSICIAN, board certified or 
eligible, needed . to head program at 
Neighborhood Health Center/HMO. 
Bilingual capability in English/Spanish 
would be helpful. Employee benefits in- 
clude paid holidays, vacation and edu- 
cation leave, insurance protection and 
a retirement plan. Submit CV to Jose 
Maltos, Executive Director, El Rio Santa 
` Cruz Neighborhood Health Center, Р:О. 
Box 1271, Tucson, Arizona 85702, in- 
cluding salary requirement. 


Group Health Plan of Minneapolis/St. 
Paul: a respected, growing, 20 year old 


multispecialty group serving over 
.100, 000: people in one of America's 
leading metropolitan areas seeks board 


eligible associates in Ob/Gyn for July of . 


1979. Curriculum vitae and references 
invited: 


J.W. Harkness, M.D. 
2500 Como Avenue 
St. Paul, Minnesota 55108 - 
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Start with АУС... i 
comprehensive, economical 
therapy to combat vaginitis . 
due to major vaginal pathogens* 
and to provide prompt onset of 
symptomatic relief... with the 
prescribing flexibility of two 
dosage forms. : 





Cream/Suppositories 
AVAILABLE ONLY ON PRESCRIPTION 
Brief Summary 





. * INDICATIONS: Based on a review of AVC by the 
National Academy of Sciences —National Research 
Council and/or other information, FDA has classified 
the indications as follows: 
"Probably" effective: For the relief of symptoms of 
vulvovaginitis. where isolation of the specific 
organism responsible (usually Trichomonas 
vaginalis, Candida albicans, ot Hemophiüus vaginalis) 
' js not possibre. 

NOTE: When the offending organism is known, 
treatment with specific agent known to be active 
against that microorganism is preferred.. 
"Possibly" effective: For the treatment of 
trichomoniasis, vulvovaginal candidiasis, and 
vaginitis due to Hemophilus vaginalis от other 
susceptible-pacteria. 

Final classificetion of the less-than- effective indica- 

tions requires turther investigation. 





CONTRAINDICATIONS: AVC should not be used in 
patients known to be Sensitive to the sulfonamides. 


PRECAUTIONS: As with all sulfonamides, the usual 
precautions apply. Patients should be observed for 
manifestations such as skin rash or other evidence of 
systemic toxicity, and if these develop, the medication 
should be discontinued. 


ADVERSE REACTIONS: Although some арена of 
sulfanilamide may occur through the vaginal mucosa, 
systemic manifestations attributable to this drug are 
infrequent. Local sensitivity reactions such as increased 
discomfort or a burning sensation have occasionally been 
reported following the use of topical sulfonamides. 
Treatment should be discontinued if either local or 
systemic manifestations of sulfonamide toxicity or. 
sensitivity occur. 


DOSAGE AND ADMINISTRATION: 1 applicatorful (about 
6 gJ or ! suppository intravaginally once or twice daily. 
Improvements in symptoms should occur within a few 
days. but treatment should be continued through one 
complete menstrual cycle unless a definite diagnosis is 
made and specific therapy initiated. if there is no response 
within a few days or if symptoms recur, AVC should be . . 
discontinued and another attempt made by appropriate 
laboratory methods to isolate the organism responsible 


‘(Trichomonas vaginalis, Candida albicans, Hemophilus 


vaginalis) and institute specific therapy. Douching with a 
suitable solution before insertion may be recommended 
for hygienic purposes. A pad may be used to prevent 
staíning of clothing. 

Product Information as of November, 1974 


AVC Suppositories are manufactured by R. P. Scherer 
Corporation, 9425 Grinnell Avenue, Detroit, Michigan 
48213 for 

MERRELL-NATIONAL LABORATORIES “ 

Division of Richardson-Marrell Inc. . 
Cincinnati, Ohio 45215, U.S.A. ` 


Merrell 8-3575 x 


UV Ui TUL ДЕ ДЕШЕЛИ ПД. ПП; д 
with significant clinical cure rates іп the treatment of vaginitis 
due to Т. vaginalis, C. albicans, Н. vaginalis, or other susceptible 
bacteria alone ог іп сотріпайоп' 


Reference: 1. Data on file, Medical Research Department, MERRELL RESEARCH CENTER, 
Merrell-National Laboratories, Division of Richardson-Merrell Inc.. Cincinnati, Ohio 45215 


In vaginitis’ | 
when the causes are multiple... 
the treatment is singular 


comprehensive 


Cream Each tube contains: sulfanilamide 

15.0%, aminacrine hydrochloride 0.2%, allantoin 2.0%, 
Suppositories Each suppository contains: sulfanilamide 
1.05 g., aminacrine hydrochloride 0.014 g.. allantoin 0.14 g 
*AVC has been rated "possibly" effective for these indications 





1830: A decoction of columbo root 
and peppermint 3 or 4 times a day 
should be taken for the sickness to 
which pregnant females are com- 
monly subject.’ 


TOOAY: Clinical studies show 
9 out of 10 patients with 
nausea and vomiting of preg- 
nancy obtain relief in varying 
degree with delayed-release 
Bendectin tablets.’ 


In morning sickness 
confidence begins with 


Вепаесіп B 


Each tablet contains doxylamine succinate 10 mg., 
pyridoxine hydrochloride 10 mg. EI D ol 


trustec alternative to nausea and vomiting of pregnancy 


For prescribing information see opposite page. 
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e Bendectin continues to be the 
only product indicated exclu- 
sively for morning sickness — 
nothing else. 


* Convenient bedtime dosage. 


e Works in the morning when 
she needs it most. 


Bendectin 


AVAILABLE ONLY ON PRESCRIPTION 
Brief Summary 


INDICATION 
Nausea and vomiting of pregnancy. 


PRECAUTIONS 

Because of potential drowsiness, 
Bendectin should be prescribed with - 
caution for patients who must drive 
automobiles or operate machinery. 
Studies in rats and rabbits have revealed 
no suggestion of drug-induced fetal 
abnormalities at doses of Bendectin up 
to 90 times the maximum human dose. In 
addition, several epidemiologic studies 
in women who received Bendectin during 
pregnancy have shown that the incidence 
of birth defects in their offspring is no 
higher than in women not taking the 

drug during pregnancy. Nevertheless, 
like all drugs considered for use during 
pregnancy, particularly during the first 
trimester, Bendectin should be used only 
when clearly needed. 


ADVERSE REACTIONS 
The adverse reactions that may occur 
are those of the individual ingredients. 


Doxylamine succinate may cause drowsi- | 


ness, vertigo, nervousness, epigastric 
pain, headache, palpitation, diarrhea, 
disorientation, or irritability. 
Pyridoxine hydrochloride is a vitamin 
that is generally recognized as having 
no adverse effects. 


DOSAGE AND ADMINISTRATION 

2 Bendectin tablets at bedtime. In severe 
cases or when nausea occurs during the 
day: 1 additional Bendectin tablet in the 

morning and another in midafternoon. 


Product Information as of January, 1978 


References: 

1. Meyer, C.: American Folk Medicine. 
Scarborough, New York, Plum Books 
— New American Library, 1975, p. 208. 

2. Data on file, MERRELL- NATIONAL 
LABORATORIES 
Division of Richardson-Merrell Inc. 
Cincinnati, Ohio 45215 


Merrell 


MERRELL-NATIONAL LABORATORIES 
"Division of Richardson-Merrell Inc. 
Cincinnati, Ohio 45215, U.S.A. 
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AMI owns and manages community hos- 
pitals throughout California. Our profes- 
sional relations staff can provide you with 
information pertaining to your area of in- 
terest. Please send your curriculum vitae in 
strictest confidence, or contact: 


Robert E. Smith, Coordinator 
Professional Relations 

AMI, Western Region 

505 N. Euclid Avenue 
Anaheim, CA 92801 

(714) 776-9600 





Boston University School of Medicine 
presents 

A REVIEW COURSE AND UPDATE IN 
GYNECOLOGY—1979 


March 28-30, 1978 


This course is designed for Board Review and continuing medical 


. education. A distinguished faculty will emphasize controversial 


topics and management of patients in broad areas of gynecolog- 
ical practice. Ample attention will be given to basic science 
fundamentals in the fields of immunology, genetics, oncology, 
gynecological endocrinology, pathology, pediatric gynecology, 
family planning, cytology and urologic dysfunction. 


AMA Category 1 credit 20.5 hours. 


Course Director: Leonard J. Cibley, M.D.; Faculty: Albert Altchek, 
M.D.; Hugh R. K. Barber, M.D.; Marluce Bibbo, M.D.; Jason C. 
Birnholz, M.D.; Edward Diamond, M.D.; Kenneth C. Edelin, M.D.; 
Nicholas J. Fiumara, M.D.; Donald Peter Goldstein, M.D.; Sidney 
H. Ingbar, M.D.; Robert W. Kistner, M.D.; Walter F. Lever, M.D.; 
Douglas Marchant, M.D.; Aubrey Milunsky, M.D.; Gilles R. G. 
Monif, M.D.; Peter J. Mozden, M.D.; Langdon Parson, M.D.; Joel 
Rankin, M.D.; Seymour Reichlin, M.D.; Allan Rosenfield, M.D.; 
Robert E. Scully, M.D.; Alvin M. Siegler, M.D.; Melvin Taymor, 
M.D.; Louise B. Tyrer, M.D.; Judith Vaitukaitis, M.D.; Joseph R 
Vardi, M.D. 


For further information contact: 


Mary A. Bryant 

Dept. Continuing Medical Education 
Boston University Schocl of Medicine 
80 East Concord Street 

Boston, MA 02118 

Phone: (617) 247-5602 
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Available 
for the first time 


The ten-year cumulative author and 
subject index to volumes 100-129 
(1968-1977) of the AMERICAN 


JOURNAL OF OBSTETRICS AND ERE 
GYNECOLOGY is now available for i Art 
your journal collection. It is a complete 2r ; 


and comprehensive reference guide to 

over 28,000 pages of authoritative 

articles published in the Journal TE 
during the past ten years. 


The world-renowned “Gray 
Journal” is the oldest specialty journal 


devoted to obstetrics and gynecology. ШШ 
T. 


Now these influential papers, 
appearing between 1968-1977, have 
been cross-referenced to include 
over 23,100 subject entries. Each 
entry lists the complete article title, 
author(s), volume, page, and year of 
publication. 


HE C. V. MOSBY COMPANY 





The author index lists more than 13,850 contributors from this period, 
along with respective article title, author-to-author referral, volume, page, 
and publication date. 


The 479-page index is handsomely presented in a rust and gold cloth- 
cover volume. It is a must for every library concerned with obstetrics and 
gynecology. Send for your copy of this valuable reference today! 


479 pages, 84" X 11", price $28.75 





YES! 





Send me copies of the Ten-year Cumulative Index (1968-1977) to 
the AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY O My paymentfor$ .— —— ^ 
(0126-6) at $28.75 each. is enclosed. (I understand . 
Mosby will pay shipping 
costs.) 
Name . 





О Bill me later. (I understand 
Address a shipping and handling 
charge will be added.) 














City State Zip 
$ "Gomplete and mail today to The C. V. Mosby Company, Attn: Order Processing Dept., ! 
5, 11830 Westline Industrial Drive, St. Louis, Mo. 63141 Ф 
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GYNECOLOGY 





Localization of group B beta-hemolytic streptococci a 
in the female urogenital tract 


S. W. MacDONALD, M.Sc. 

F. R. MANUEL, M.D., M.Sc. 

J. A. EMBIL: M.D., PHD., 'E:R:G:P.(C.) р 
Halifax, Nova Scotia, Canada E 


Isolation rates of group B streptococci were determined for various sites in 100 women attending a 
Special Urology (VD) Clinic. Standard procedures were used for the collection of specimens, all of 


! 


^ 


which were processed using a selective medium. Specimens from the urethra and lower vagina d 
yielded significantly higher percentages of isolations than those collected from the cervix, upper 
vagina, and rectum. Although lower vaginal cultures yielded more positive results than urethral 
cultures, the difference was not significant. (AM. J. OBSTET. GYNECOL. 133:57, 1979.) 


Group B beta-hemolytic streptococci (GBS) are known 
to colonize various sites of the female genitourinary 
tract and rectum. Reports of the prevalence of GBS in 
women are based on data obtained by culturing mate- 
rial, using individual methods and media, from various 
sites—cervix,' urethra,” vagina, ? high vagina,* 7 ure- 
thra and сегуіх,8—! urethra, cervix, and vagina," and 
rectum and vagina." It is difficult, therefore, to com- 
pare colonization rates, and it is not clear which type or 
types of specimens could be collected most profitably in 
population surveys. 

In a study of 100 women attending a Special Urology 
(VD) Clinic at the Victoria General Hospital, Halifax, 
Canada, we compared the isolation rates obtained 
by culturing specimens from various sites. The same 


From the Departments of Microbiology, Preventive 
Medicine, and Pediatrics, Dalhousie University. 


Received for publication February 24, 1978. 
Revised April 17, 1978. 
Accepted April 24, 1978. 


Reprint requests: Dr. J. A. Embil, Infectious Diseases 
Research Unit, The Izaak Walton Killam Hospital for 
* Children, Halifax, Nova Scotia, Canada B3] 3G6. 
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procedures and media were used for processing all 
specimens. 


Material and methods 


A total of 100 women attending the VD Clinic were 
studied for the presence of GBS. The clinic serves a 
broad cross-section of people of middle and lower so- 
cioeconomic status and makes medication available 
free. We selected patients from this clinic for the study 
because our previous survey of four clinic populations 
(submitted for publication) showed the highest carrier 
rate (37.1 per cent) in women attending this clinic. 

From each of 50 women, swabs were collected from 
four sites—urethra, high vagina, rectum, and cervix. 
From another 50 women swabs were collected from 
two sites—lower vagina and urethra. 

Specimens were collected with a cotton-tipped, wood- 
en stick. The urethral swabs were taken by touching the 
outside of the urethral meatus. The lower vaginal 
swabs were taken from the introitus with the swab in- 
serted just past the hymenal ring before the speculum 
was inserted. The high vaginal swabs were taken from 
the posterior fornix. The swab was inserted approxi- 
mately 1 cm. into the cervical os to obtain the cervical 
specimen. : 


U 57 
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Table I. GBS isolation rates for four sites in 18 
positive patients from the first 50 women tested 
















Percentage 
S No. Total of positives 
ez, positive this positive identified 
Site this site using this site 





Cervix 0 6 SES 
Upper vagina 0 9 50.0 
Urethra 3 16 88.8 
Rectum 1 8 44.4 





*One patient was positive in the upper vagina and rectum 
only. 


Table II. Isolation of GBS in the second group of 
50 women using the urethral and vagina sites only* 


Site | No. positive 


Both sites positive 14 
Only lower vagina positive 3 
Only urethra positive 1 





*Thirty-two patients were negative for GBS. 


Table III. Serotypes of 41 strains* isolated from 
36 GBS-positive women 





Type la Ib Ic II ш 
Number 3 4 9 15 10 





*Two different strains were isolated from each of five pa- 
tients. 


After collection, swabs were placed in transport 
medium (Culture Caddy Charcoal, Inolex Corp. Bio- 
medical Division, Glenwood, Illinois). Within 18 hours 
recovery rates from specimens cultured immediately 
were identical with those held in transport medium for 
up to 24 hours (unpublished data). The swabs were 
placed in the liquid selective medium described by 
Baker and co-workers" containing nalidixic acid (15 ng 
per milliliter) and gentamicin (8 др per milliliter), and 
were incubated overnight. Subcultures were made to 
blood agar plates (5 per cent sheep blood) and incu- 
bated anerobically. Cultures identified as beta-hemolyt- 
ic streptococci were grouped! and Group B strains 
were forwarded to the Laboratory Centre for Disease 
Control, Ottawa, for serotyping. 


Results 

Eighteen (36 per cent) of the first group of 50 
women studied were positive for GBS when the results 
of all four culture sites were combined. Table I shows 
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the percentage of isolations of GBS from each site 
sampled alone and in combination. The greatest num- 
ber of isolations was obtained from urethral cultures; 
88.8 per cent of the GBS-positive women were detected 
by sampling this site. 

Similarly, 18 (36 per cent) of the second group of 50 
women were positive for GBS when results of both the 
urethral and lower vaginal sites were considered (Table 
II). Of these 17 were detected by lower vaginal cultures 
and 15 by urethral cultures. Of the positive patients, 
94.4 per cent were detected by lower vaginal cultures as 
compared to 83.3 per cent by urethral cultures. 

Serotypes of the GBS isolates are shown in Table III. 
As has been reported," Serotypes II and III occurred 
most frequently. 


Comment 


When the results of cultures from four different sites 
in the first 50 women were compared, those from the 
urethra gave a significantly higher percentage of isola- 
tions. All six possible combinations of two sites were 
compared by means of McNemars test for paired 
data.'5 Comparison of the urethra with the three other 
sites gave the following levels of significance: urethra- 
cervix, P — 0.0040; urethra-vagina, P — 0.0704; ure- 
thra-rectum, P — 0.0654. Comparison of the three 
possible pairs (rectum-cervix, rectum-vagina, cervix- 
vagina) revealed no significant difference between the 
pairs. 

In the second group of 50 women only the urethra 
and lower vaginal sites were cultured. Using the same 
statistical test of significance, no difference (P = 
0.6250) was noted, even though the lower vaginal site 
alone was positive in three women whereas the urethral 
site alone was positive in one woman. 

These results suggest that the urethral and lower 
vaginal sites are of equal value. However, we prefer the 
lower vaginal site because it is less traumatic to the pa- 
tient. (Some physicians tend to insert the swab into the 
urethral meatus and this may result in urinary tract 
infection.) Furthermore, there is likely to be more dis- 
charge to saturate the swab in the lower vagina. 


We thank the Streptococcus Laboratory, Bureau of 
Bacteriology, Laboratory Centre for Disease Control, 
Ottawa, Canada for serotyping the isolates, and thee 
staff of the Special Urology (VD) Clinic at the Victoria 
General Hospital for their cooperation. 
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Pelvic actinomycosis in women using intrauterine 
contraceptive devices 


W. DAVID HAGER, M.D. 
B. MAJMUDAR, M.D. 
Atlanta, Georgia 


Several recent reports have indicated the possible association between pelvic infection caused by 
Actinomyces and the use of intrauterine contraceptive devices. Seven cases of infection or 
colonization of the female genital tract have been detected among women using intrauterine 
contraceptive devices (IUD's) at Grady Memorial Hospital, Atlanta, Georgia, from March, 1975, until 
May, 1977. No single IUD type has been incriminated. The shortest duration of consecutive IUD use 
before the diagnosis was two and a half years. Six of these cases were detected incidentally at the 
time of endometrial or endocervical biopsy. The diagnosis in each case was made histologically. 
One patient presented with severe pelvic inflammatory disease and had Actinomyces identified. This 


is the first reported death associated with pelvic actinomycosis in a woman using an IUD. This 
organism must be considered as a possible pathogen whenever a patient with an IUD develops 
pelvic inflammatory disease. (AM. J. OBsTET. GYNECOL. 133:60, 1979.) 


THE INCIDENCE OF pelvic inflammatory disease 
(PID) in the United States may be 500,000 cases per 
year.’ Recent epidemiologic studies have determined 
that the incidence of PID is increased three to five 
times in women who use intrauterine contraceptive 
devices (IUD's).^ ? The pelvic infection occurring in 
IUD users may be caused by a variety of organisms, 
including aerobic and anaerobic bacteria, mycoplas- 
mas, and chlamydia. Recent reports* 7 of pelvic infec- 
tion in IUD users from whom Actinomyces israelii has 
been identified have caused a surge of interest in this 
anaerobic, gram-positive, non-acid-fast bacterium. 
These reports have included patients with severe pelvic 
infection as well as women in whom actinomycotic 
granules were detected in endometrial or endocervical 
curettings at the time of IUD removal. 
There have been 19 reported cases of pelvic infec- 
tion or colonization caused by A. israelii in women with 
From the Venereal Disease Control Division, Center for 
Disease Control, United States Public Health Service, 
Department of Health, Education, and Welfare, and 
Departments of Gynecology and Obstetrics, Pathology, and 


Laboratory Medicine, Emory University School of 
Medicine. 
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IUD's.* 5 810 These reports have included infections 
associated with several modern IUD's, including the 
Lippes Loop,” ë the Dalkon Shield,* and the Copper 7.° 
Other devices have also been found in association with 
this infection, including the Majzlin Spring,‘ the Birn- 
berg Bow,' and the Uterector."? It is interesting that the 
last two reported cases occurred in association with tail- 
less devices, since it had been thought that the or- 
ganism ascends into the endometrial cavity in asymp- 
tomatic cases. To these 19 cases we add seven more, 
including the first reported death associated with pelvic 
actinomycosis in a woman using an IUD. 


Case series 


These seven cases are summarized in Table I. Only 
the patient who died was symptomatic; five of the other 
six were seen because of abnormal Papanicolaou 
smears and the diagnosis of PID was an incidental 
finding. Five of the seven patients had Lippes Loops, 
the most frequently used IUD at Grady Memorial 
Hospital. The shortest duration of consecutive IUD use 
before the diagnosis was two and a half years. 

In each of the six cases detected incidentally the 
diagnosis was made by histologic examination of mate- 
rial obtained by endocervical curettage; sulfur granules 
consistent with A. israelii were seen and the presence of 
the organism was confirmed by special stains, i.e., 
Gomoris methanamine silver, periodic acid—Schiff 
(PAS), Gram's stain, and Ziehl-Neelsen stain. 1n each of 
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Fig. 1. Section from the endometrial surface showing acute purulent inflammation. Large colonies 





Pelvic actinomycosis in women using IUDs 
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of Actinomyces are seen in this exudate (arrow). (Hematoxylin and eosin. Original magnifica- 


tion X235.) 


Table. I. Summary of seven cases of EC in IUD users 





1 3/75 Dalkon Shield 
2 10/75 21  Lippes Loop 
3 7/76 52  Lippes Loop 
4 2/7; 27 Dalkon Shield 
5 3/77 42  Lippes Loop 
6 5/7; 28  Lippes Loop, 
Saf- T-Coil 
7 5/77 40  Lippes Loop 


3 yr., 2 mo. 


2 yr., 5 mo. 


10 yr. 


3 yr., 4 mo. 


Unknown 


9 yr., 5 mo. 


4 yr., 3 mo. 


Abnormal Papani- 
colaou smear 
Abnormal Papani- 
colaou smear 

Postmenopausal 
bleeding 
Abnormal Papani- 
colaou smear 
Abnormal Papani- 
colaou smear 
Ruptured pelvic 
abscess 
Abnormal Papani- 
colaou smear 


Histology IUD removal, oral penicillin for 
(ECC) 30 days 
Histology IUD removal 
(ECC) 
Histology IUD removal p 
(ECC) 
Histology IUD removal, oral penicillin for 
(ECC) 30 days 
Histology IUD removal, oral tetracycline for 
(ECC) 30 days 
Histology (pel- sub-TAH, BSO, penicillin/gentami- É 
vic abscess) cin/clindamycin (see case report) К 
Histology IUD removal, oral penicillin for 1 
(ECC) 30 days 





ECC = Endocervical curettage; TAH = 


the seven cases there was a purulent exudate surround- 
ing the fungus, which suggests that the organism was 


not a commensal but a pathogen. 


Sulfur granules were not found in multiple sections 
of ectocervical biopsies from each patient or in cervical 
cytologic preparations. The cytologic abnormalities in 
these women ranged from mild dysplasia to carcinoma 
in situ. Therapy consisted of IUD removal with or 
without oral antibiotics. Follow-up endocervical curet- 
tage from these six women has revealed no further 
evidence of infection or colonization. This suggests that 


Case report 


total abdominal hysterectomy; BSO = bilateral salpingo-oophorectomy. 


removal of the contraceptive device without antibiotic d 
therapy may be adequate in asymptomatic patients. 


A 28-year-old, black, primiparous woman had a Lip- 1 
pes Loop inserted at Grady Memorial Hospital on Oc- X 
tober 9, 1967. In October, 1969, the string of the device 
was not visible and a Saf-T-Coil device was inserted as a 
marker to assist in locating the loop. After x-ray 3 
confirmation of the intraluminal placement of both 
devices, the patient left the facility without having the 
coil removed. Since that time she had several episodes 
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Fig. 2. The same section showing central colonies of branching gram-positive hyphae radiating at the 
periphery. (Gram stain. Original magnification x935.) 


of PID treated medically without IUD removal since 
she insisted on retaining this means of contraception. 
By history obtained from the family, it was determined 
that the patient had had several days of abdominal pain 
and distention, fever, and nausea and vomiting before 
being brought to the surgical emergency clinic in a 
stuporous state on May 3, 1977. Shortly after arriving 
in the facility the patient had a cardiac arrest, was re- 
suscitated, and was evaluated by the surgery service 
which determined that she had a "surgical abdomen." 
The patient was taken to the operating room after 
stabilization, and laparotomy revealed a massive pelvic 
abscess that had ruptured and spilled 1,500 c.c. of free 
pus into the abdominal cavity. 

The gynecology service was consulted. There were 
dense adhesions between the large and small bowel 
and the large bowel and the uterus, adnexa, and blad- 
der. Purulent material covered all pelvic structures and 
loops of bowel. There was no evidence of subdia- 
phragmatic or subhepatic abscesses. The appendix was 
normal and there were no bowel perforations. After 
blood cultures and aerobic and anaerobic cultures of 
the ruptured abscess were obtained, subtotal hysterec- 
tomy and bilateral salpingo-oophorectomy were per- 
formed. Sump drains were placed and the abdomen 
was closed. Preoperative white blood cell count was 
8,100 per cubic millimeter with a left shift. Hematocrit 
was 36.9 percent; platelets were normal in size, shape, 
and number. Serum electrolytes and liver and renal 
function studies were all within normal limits. 

The patient never regained consciousness. She was 
treated with aqueous penicillin G, gentamicin, clin- 


damycin, and heparin. The blood pressure required 
dopamine support. The patient died within 24 hours of 
admission after six cardiorespiratory arrests. 

The specimen consisted of the uterus, tubes, and 
ovaries. The outer surface of these organs was dull and 
lusterless. Two IUD's were found in the endometrial 
cavity. The endometrial surface was greenish yellow, 
necrotic, and malodorous. Both tubes and ovaries were 
also covered with a purulent exudate. 

Histologic examination of the surgical specimen re- 
vealed acute necrotizing inflammation in the endome- 
trium, tubes, and ovaries with multiple microab- 
scesses—some of them containing colonies of Actino- 
myces (Fig. 1). These structures were composed of a 
dense central mass of tangled threads surrounded by 
peripheral radiating filaments. The presence of these 
organisms was further confirmed by Gomori's meth- 
anamine silver, PAS, Ziehl-Neelsen stain, and Gram's 
stains (Fig. 2). Cultures of the abscesses later grew 
anaerobic species, which were so numerous that accu- 
rate identification of individual species was not pos- 
sible. 


Comment 


The addition of these seven cases to those previously 
reported indicates a likely association between pelvic 
infection or colonization with Actinomyces and the 
presence of an IUD. However, this hypothesis requires 
verification in a controlled study. Since this organism is 
not a mucosal invader and seems to require previous 
tissue injury or the presence of a foreign body to estab- 
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lish infection, the IUD would be an ideal predisposing 
factor in the development of pelvic actinomycosis. Ac- 
tinomyces species are usually found in association with 
other anaerobes when this organism is recovered from 
patients with a pelvic abscess. 

Culture has been considered the definitive means of 
diagnosing actinomycosis. In our experience, however, 
tissue diagnosis, even when it does not permit proper 
species identification, has had a greater diagnostic 
yield. The presence of an acute purulent exudate sur- 


rounding the fungus is necessary to indicate that the | 


organism is a pathogen and not just a commensal. The 
special stains previously mentioned are then used to 
confirm the presence of Actinomyces in this tissue. The 
detection of sulfur granules on Papanicolaou smear fias ~ 
been mentioned as a means of detecting the presence 
of Actinomyces and may be of value as a screening 
technique.” However, Actinomyces sulfur granules 
("Gupta bodies") were not identified in any of our pa- 
tients. 
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Microinvasive carcinoma of the uterine cervix: 
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Of 265 patients accessioned to a study of microinvasive carcinoma of the cervix by participating 
institutions in the Gynecologic Oncology Group, 132 were rejected after preliminary review because 
of no evidence of invasion (99 patients), invasion in excess of 5 mm. (18 patients), inadequate 
conization (nine patients), and protocol violations (six patients). The data available for the 133 
evaluable patients included clinical patient information, operative reports, narrative pathology 
reports, and microscopic slides. Tumor penetration was less than 2 mm. in 90 patients (67.5 per 
cent) and greater than 3 mm. in 21 patients (16 per cent). Lateral tumor extension was less than 4 
mm. in 76 patients (57 per cent) and wider than 8 mm. in 29 patients (22 per cent). Extensive 
lateral spread was observed more frequently than deep penetration. Positive correlation was noted 
between the depth of penetration and lateral extension. Capillary-like space invasion by tumor was 
noted in 31 cases (23 per cent) and increased with depth of penetration. Lack of tumor 
differentiation occurred in patients with less than 1 mm. penetration more frequently than in those 
with deep penetration. A confluent pattern of tumor was observed more frequently with advanced 
depth of penetration and greater lateral spread. There was a strong correlation with residual tumor 
on hysterectomy specimen and capillary-like (CL) space involvement with deep stromal penetration 
and extensive lateral spread. No positive lymph nodes were observed in the 74 patients treated by 
radical hysterectomy and recurrence was noted in two patients with extensive CL space 
involvement. Conization specimens with surgical margins involved with cancer are inadequate for 
diagnosis of microinvasion and constitute a clear indication for management as a frankly invasive 
lesion. Simple hysterectomy may be the mode of therapy in patients with questionable invasion, with 
invasion less than 2 mm. in depth and 4 mm. in width, and without evidence of CL space invasion. 
Such conservative treatment is unwarranted if the conization margin is inadequate, if the margins 
are not clear, if invasion is deeper than 2 mm., if lateral spread is greater than 4 mm., or if tumor is 
present in the CL spaces. (AM. J. OBsTET. GYNECOL. 133:64, 1979.) 
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THIS PRELIMINARY REPORT represents an evalua- 
tion of 265 cases diagnosed as microinvasive squamous 
cell carcinoma of the uterine cervix in various centers 
throughout the United States, participating in the* 
Gynecologic Oncology Group (G.O.G.). The study was 
prompted by contradictory published information on 
the prognosis and treatment of microinvasive car- 
cinoma and the lack of precise diagnostic criteria." 
The data on the 265 cases in this study included clinical 
abstracts, pathology reports, and histologic slides of the 
conization and the hysterectomy specimens. These,data 
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were evaluated with the use of consistent and uniform 
criteria with regard to the diagnostic accuracy, the ex- 
tent of invasion, the morphologic pattern of the tumor 
on microscopic examination, and the lymph node in- 
volvement. A correlation of various pathologic data 
with the clinical course was attempted with a view to 
establish diagnostic and prognostic criteria for micro- 
invasive carcinoma. 


Material and methods 


The only requirement for including the 265 cases 
into the study was the diagnosis of microinvasive 
squamous cell carcinoma made by the contributing in- 
stitution’s pathologist. The choice of therapy was ac- 
cording to institutional preference: conization, simple 
hysterectomy, radical hysterectomy, or radiation ther- 
apy. Pathology specimens were processed according to 
the protocol guidelines of the G.O.G. The conization 
specimens were opened in a fresh state, flattened out 
on a piece of cardboard, and cut into sections 2 mm. 
thick, with a total of 12 to 20 sections per specimen. 
The cervical specimens from hysterectomy material 
were processed in a similar way, 10 to 20 sections 2 mm. 
thick obtained by slicing the specimen in a radial fash- 
ion. Upon enrollment into the study, patient data were 
sent to the G.O.G. headquarters. The data available for 
the study included the clinical patient information, the 
operative reports, the narrative pathology report of the 
operative specimen, and microscopic slides. Follow-up 
information about the subsequent clinical status of the 
patients was forwarded to the G.O.G. headquarters at 
six-month intervals. Excluded from the study were pa- 
tients who had previous conization of the cervix, previ- 
ous carcinoma of the cervix, and previous or concomi- 
tant malignancy in other organs. 

Histologic slides were reviewed by a panel of pa- 
thologists selected among the institutions that partici- 
pated in the study. Each specimen was examined by 
two pathologists who rendered independent opinions. 
In cases of disagreement among the reviewing pa- 
thologists, the case was examined by the G.O.G. referee 
pathologist (Dr. Henry J. Norris). 

Cases were accepted into the study after the prelimi- 
nary pathologic examination if they fulfilled the 
criteria agreed upon by the investigators: (1) invasion 
of the stroma of no more than 5 mm. from the surface 
epithelium and (2) incisional margins free of tumor if 
only a conization specimen was available or, if the cone 
margins were involved, invasion of no more than 5 
mm. on the subsequent hysterectomy specimen. Pres- 
ence of tumor in the capillary-like (CL) spaces or 
confluent pattern did not disqualify the patient from 
the 5000$. 
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Table I. Results of preliminary review of 265 cases 
of microinvasive carcinoma 


Accepted in the study 188 "s 
Excluded from the study for; 
No evidence of invasion 99 4 
Invasion in excess of 5 mm. 18 
Inadequate specimen 9 yt 
Protocol violation (second primary, additional 6 
therapy without recurrence) 
"Total excluded 132 
Total initially entered 265 


a 


Table II. Microinvasive carcinoma of cervix: Depth 
of invasion and frequency distribution in 133 cases 


«1 50 37.5 
-»1»2 40 30 
252»39 22 16.5 
>3>4 16 12 

<4 5 4 

Total 133 100 
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Table III. Microinvasive carcinoma of cervix: Lateral 
Extent of tumor and frequency distribution in 133 










cases 
Lateral 1 
extent (mm.) 4 
«2 53 40 
>2<4 23 17 
>4<6 18 13.5 1 
>6<8 10 7.5 
>8 29 22 A 
rJ 
Total 133 100 


In addition, for the purpose of this review, the | 
pathology material was further examined by two of the 
authors (A. S. and Y. T.). After the preliminary screen- І 
ing, the morphologic features of this tumor were con- | 
sidered. | 

Depth of invasion. This was measured with an ocu- | 
lar micrometer that had been previously calibrated | 
with a stage micrometer. The depth was defined as the 
distance between the epithelial surface and the deepest 
point of invading tumor in those cases where penetra- 
tion originated from the surface epithelium. The 
epithelial surface, rather than the epithelial stromal 
junction, was selected as a starting point because it was 
sometimes difficult to judge the location of the dividing 
line between the intraepithelial tumor and the area of 
invasion. Another reason for measuring from the sur- 
face was that on occasion the epithelium was absent, 
destroyed by either trauma or infection. In those cases 





Fig. 1. Tumor in CL spaces. 


Table IV. Microinvasive carcinoma of cervix: 
Correlation between the depth of invasion and the 
lateral extent 


| Lateral extent (тт. ) 
[s] 







Depth (mm.) 





<l 40 80 8 16 2 14 50 100 

>1<8 1] 18 27 43.5 24 385 62 100 

23 2 95 6 985. 18. 62 21 100 
Total 53 41 39 133 





where penetration originated from the endocervical 
clefts, the depth was measured from the central por- 
tion of the cleft. 

Lateral extension of the tumor: This was measured 
by determining the distance between two lateral ex- 
tremes of the focus of penetration. If more than one 
focus of invasion was present, the lateral extent was 
calculated by the sum of all longitudinal measurements 
of the tumor. Although the measurement obtained 
with this method gave only an approximate value, it 
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was found useful as the only available means of ap- 
proximating the peripheral extent of tumor. 


Results 


Of the 265 cases entered into the study, 132 cases 
were rejected after the preliminary review. Ninety-nine 
cases were excluded because of no evidence of invasion 
on the pathologic specimen; 18 cases, because of inva- 
sion in excess of 5 mm.; nine cases, for inadequate 
conization specimen; and six, for protocol violation 
(second primary, poor risk at entry, or additional ther- 
apy without recurrence) (Table I). 

Conization and the hysterectomy specimens were 
available for review in 100 of the evaluable 133 pa- 
tients. In three cases, the slides and the pathology re- 
ports of the hysterectomy specimen were not available. 
In 26 cases, only the hysterectomy specimen was avail- 
able. In 20 of these 26 cases, the conization specimen 
could not be obtained for review. In four of these 96 
cases, no conization was performed, the initial diag- 
nosis being made on punch biopsy, and in two addi- 
tional patients conization showed only carcinoma 
in situ, and the invasion was found at hysterectomy. 
Four patients in this study had only conization per- 
formed. In three of these cases, the definitive treat- 
ment was by radiotherapy and one patient was lost to 
follow-up. 1 

Depth of penetration. The tumor penetration was 
less than 2 mm. in 90 patients (67.5 per cent) and less 
than 1 mm. in 50 patients (37.5 per cent). In 16 per 
cent (21/133), the tumor infiltrated more than 3 mm. 
deep (Table II). 

Lateral extension of the tumor. In 76 patients (57 


per cent), lateral tumor extension was less than 4 mm. 


An extent wider than 8 mm. was found in 22 per cent 
of cases (29/133). Extensive lateral spread was observed 
more frequently than deep penetration (Table III). 

A positive correlation was noted between the depth 
of penetration and the lateral extension. In 80 per 
cent of patients with a depth of penetration less than 1 
mm. the lateral spread was less than ? mm. In cases 
with infiltration of more than 3 mm. lateral spread of 
more than 6 mm. was observed in 69 per cent (13/21) 
(Table IV). 

Tumor invasion of CL spaces. The CL designation 
was used in this study instead of “lymphatic invasion" ° 
according to the suggestion of Roche and Norris.* The 
term “CL” appears preferable because these spaces 
cannot be positively identified as true lymphatic vessels. 
The invasion of CL spaces is defined as tumor in round 
or oval spaces lined by flat cells resembling en- 
dothelium (Fig. 1). There were 31 cases (23 per cent) 
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Fig. 2. A focus of microinvasion (bottom) characterized by differentiated cellular pattern: cellular 
enlargement and keratinization, irregular borders with loss of palisade arrangements at the 
epitheliostromal junction, and inflammatory infiltrate in the surrounding stroma. 


Table V. Correlation between the depth of invasion 
and tumor in CL spaces in patients with 
microinvasive cancer 


Cases with 
tumor in CL 





with CL invasion. The frequency of CL space invasion 
increased with the depth of penetration. CL was noted 
in 8 per cent of cases with less than 1 mm. of penetra- 
tion, 29 per cent with 1 to 3 mm. of penetration, and 43 
per cent of those with a depth of penetration of 3 mm. 
or more (Table V). 

Tumor differentiation. This is characterized by a 
change in appearance of tumor cells at the site of in- 
vasion: cellular enlargement, increased cytoplasmic 
eosinophilia, prominent nucleoli, individual cell ke- 
ratinization, and keratin pearl formation (Fig. 2). 
Evidence of tumor differentiation was observed in 108 


of 133 examined cases. Lack of differentiation oc- 
"oe 


Table VI. Correlation between the depth of 
invasion and confluent pattern in patients with 
microinvasive cancer 


Cases with 
confluent pattern 





Depth (mm.) Total cases 
«I 50 
>1<3 62 
>3 21 


curred more frequently in those patients with penetra- 
tion less than 1 mm. (15/25) than in those with deep 
penetration (10/25). 

Tumor necrosis and degeneration. Two types of 
necrotic changes in the tumor were noted in some of 
these patients: (1) central necrosis in the tumor buds 
frequently associated with keratinization (Fig. 3) and 
(2) fragmentation in an isolated tumor island usually in 
association with marked round cell infiltration in the 
surrounding stroma (Fig. 4). This latter appearance is 
highly suggestive of successful tumor rejection by the 
stromal immune mechanism. 

Invasive pattern of the advancing tumor. Two 
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Fig. 3. Central necrosis in foci of microinvasive tumor. The surrounding stroma is markedly 
infiltrated with lymphocytes. 
Table VII. Residual tumor on the hysterectomy specimen 
Lateral Tumor in- 
Depth extent Tumor in- volvement 
of tumor of tumor vasion of of cone 
>2 mm. >4 mm. CL spaces margins 
No. of 
Hysterectomy patients 
Residual invasive tumor ) 
Total 11 78 14 93 12 80 12 80 15 
Deeper than in the cone Й 71.5 8 90 8 90 8 90 9 
Less extensive than іп the cone 4 66.5 6 100 4 66.5 4 66.5 6 
No residual invasive tumor 
Total 19 22 30 35 11 13 3 35 85 
Carcinoma in situ 4 15 10 37 2 7.5 1 4 27 
Dysplasia 1 25 3 75 1 25 1 25 4 
No neoplasia 14 26 17 315 8 15 1 2 54 
major patterns, fingerlike and confluent, were recog- 5). Confluence was observed with increased frequency З ^ 
nized. In the majority of the cases where the invasion in association with advanced depth of penetration and 
was less than 1 mm., it consisted of single or multiple greater lateral spread (Table VI). Infrequently encoun- 
buds or tongues with irregular margins. Isolated foci tered were blunt, bulky outgrowths with round, regu- А 
with no continuity to the surface epithelium were also lar borders. The blunt bud pattern presented difficulty 
observed. in differentiating from extension of carcinoma in situ 
A confluent pattern characterized by fusion of ad- into the endocervical clefts. T'he diagnosis of invasion 
vancing tongues of tumor was found in 29 cases (Fig. was made in those cases with the help of other 
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Fig. 4. Fragmentation necrosis in microinvasive tumor 
with marked inflammatory infiltration in the stroma. 


morphologic characteristics such as: tumor differ- 
entiation, invasion of CL spaces, stromal reaction, or 
absence of endocervical glands in the tumor nests and 
in the adjacent area. 

Stromal reaction to advancing tumors. The stromal 
reaction was of three types: 

l. Marked infiltration with inflammatory cells, 
mostly lymphocytes and plasma cells (Figs. 2, 3, and 4). 
In an occasional case, the stromal infiltration included 
multinucleated giant cells, usually in association with 
keratinized tumor. 

2. Stromal edema, a halolike area of loose stroma 
surrounding the invading tumor (Fig. 6). Stromal 
edema was more pronounced with deep depentration 
of the tumor. 

* 3. Increased vascularity and numerous new capil- 
laries with enlargement of endothelial cells. The 
inflammatory cell infiltration was the most frequent 
type of stromal reaction in our material, present in 111 
of our cases. Absent infiltration was more frequent in 
tumors less than 1 mm. deep (15/22) than in deeper 
tumors (7/22). 
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Table VIII. Correlation between the depth of 
invasion and the residual tumor on hysterectomy 






Depth of invasion (mm.) 









s Tess 





murem [se pe е [а] 
Residual inva- 0 00772713, б. Gln 15> 15 
sive tumor 

Noresidualin- 34 100 46 87 5 39 85 85 
vasive tumor 

Total 34 100 53 100 13 100 100 100 


Table IX. Correlation between the lateral extent 
of invasion and the resitual tumor on hysterectomy 







Lateral extent (mm.) 


Hysterectomy 
Residual inva- 1 21 Qu 24:08 755 15. 15 
sive tumor 
Noresidualin- 54 98 16 73 15 65 85 85 
vasive tumor 
Total 55 100 26 100 23 100 100 100 


Residual tumor on hysterectomy specimen. Of the 
100 cases where review was done on both conization 
and the subsequent hysterectomy specimens, residual 
invasive tumor on the hysterectomy specimen was 
deeper than that in the cone in nine cases. Residual 
invasive tumor was less than that in the cone in six 
cases; residual carcinoma in situ, in 27 cases; residual 
dysplasia, in four cases; and no residual tumor, in 54 
cases (Table VII). The conization specimens of the nine 
cases with invasion greater in the hysterectomy speci- 
men than in the cone had the following characteristics: 
Depth of invasion was greater than 2 mm. in 77.5 per 
cent (7/9); lateral extension was greater than 4 mm. in 
90 per cent (8/9); CL space invasion was present in 90 
per cent of cases (8/9); and tumor involvement of the 
surgical margins was present in 90 per cent (8/9). In 
those cases where the residual tumor was less extensive 
in the uterine specimen than in the cone, 66.5 per cent 
of the cone specimens (4/6) had tumor penetration 
deeper than 2 mm., 100 per cent (6/6) had lateral 
spread greater than 4 mm., 66.5 (4/6) had tumor in the 
CL spaces, and 66.5 (4/6) had tumor involvement of 
the surgical margins. In cases with only intraepithelial 
or no residual tumor on subsequent hysterectomy, 22 
per cent (19/85) of the cone specimens had penetration 
of more than 2 mm., 35 per cent (30/85) lateral exten- 
sion of more than 4 mm., 13 per cent (11/85) had 
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Fig. 5. Confluent pattern of invasive tumor. 


Table X. Correlation between combined depth and 
lateral extension of the tumor and the residual 
tumor on hysterectomy 
























Depth Depth 
>2 mm. <2 mm. 
and lateral or lateral 
extension extension 
>44 mm. <44 mm. Total cases 





Residual inva- 11 73 4 27 15 100 
sive tumor 

No residual in- 12 14 73 86 85 100 
vasive tumor 





tumor in the CL spaces, and 3.5 per cent (3/85) tumor 
involvement of the surgical margins. 

The chance of residual invasive carcinoma of the 
hysterectomy specimen increased from 0 per cent in 
cases with invasion less than 1 mm. on the cone speci- 
men to 61 per cent if invasion on the cone was deeper 
than 3 mm. (Table VIII). Increase in lateral extent also 
was associated with a higher percentage of residual 
carcinoma in the hysterectomy specimen: 2 per cent 
with less than 4 mm. of lateral extension versus 35 per 
cent with 8 mm. or more (Table IX). If both factors, 
deep penetration and extensive lateral spread, are 
considered together, the association with residual in- 
vasion on hysterectomy specimen was even stronger 


Table XI. Correlation between tumor in CL spaces 
and residual tumor on hysterectomy 














No re- 
sidual inva- 
sive tumor 






Residual in- 
vasive tumor 


0. 
‘Tumor in CL 12 80 11 
spaces 
NotumorinCL 3 20 74 87 ad 77 
spaces 
Total 15 100 85 100 100 100 
———— a O T 


than when the depth and the extent of tumor were 
considered separately. Among 23 cases with tumor 
penetration deeper than 2 mm. and lateral spread 
greater than 4 mm., residual invasion was present in 73 
per cent, as compared with 14 per cent having residual 
invasion among 77 cases with more superficial invasion 
and less extensive lateral spread (Table X). 

There was correlation between tumor invasion of the 
CL spaces in the conization specimen and residual car? 
cinoma in the hysterectomy specimen. Of the 23 cases 
with CL involvement, in which the uterus was available 
for comparison, residual invasion was found in 12 cases 
or 52 per cent (Table XI). 

Margin of surgical incision. Although the majority 
of cases in which invasive tumor was present in the 
deep or lateral margins of the conization) spegimen 
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Fig. 6. Stromal edema around the area of tumor invasion. 


were rejected on the preliminary review, 15 were even- 
tually included in the study because the invasion did 
not exceed the 5 mm. limit in the hysterectomy speci- 
men. The residual tumor was present in 12 of 15 cases 
(80 per cent). In eight cases, the invasion was more 
extensive in the uterus than in the cone. One of the 
patients with recurrence of cancer had tumor involve- 
ment of surgical margins on the cone specimen. 

Pelvic lymph nodes. These were available in 74 pa- 
tients treated by radical hysterectomy. No single in- 
stance of positive lymph nodes was encountered in this 
study. 

Clinical considerations. The age range of the 133 
patients reviewed was 19 to 75 years with 120 patients 
(90 per cent) being premenopausal. Eight patients were 
nulligravid. Treatments included: modified radical 
hysterectomy (two); modified radical abdominal hys- 
terectomy with lymphadenectomy (ten), radical abdom- 
inal hysterectomy with lymphadenectomy (74), radical 
hysterectomy by cesarean section with lymphadenec- 
fomy (four), cervical conization (six), cervicectomy 
(two), vaginal hysterectomy (16) abdominal hysterec- 
tomy (18), and radium insertion (one). 

Six patients were pregnant at the time of diagnosis: 
first trimester, one; second trimester, three; and third 
trimester, two. Four were treated by cesarean section 
radical hysterectomy and pelvic lymphadenectomy and 
two bf abflominal hysterectomy. 


The patients have been observed: less than six 
months (ten); six months to one year (15); one year to 
two years (14); two to three years (32); three to five 
years (40); and five to ten years (22). There have been 
two recurrences with eventual death and all the others 
(131) are alive and well without recurrence. 

Summary of patients with progression of disease 

Patient B. K., 41 years old, para 4, with an abnormal 
Papanicolaou smear, had a diagnosis of carcinoma in 
situ of the cervix made in September, 1965, by curet- 
tage and cervical conization. Sections of the cervical 
cone revealed a "well-differentiated squamous cell car- 
cinoma with tumor extending into small lymphatic 
channels in one or two areas." Total abdominal hys- 
terectomy was performed on September 14, 1965. Re- 
sidual areas of less than 2 mm. of penetration of 
squamous cell carcinoma were seen in the cervical 
specimen. 

In December of 1967, the patient developed a right 
hydroureter. Laparotomy revealed metastasis to the 
pelvis and a right ureteroneocystotomy was performed 
because of the obstruction to the right ureter. In Janu- 
ary, 1968, the patient received 5,000 rads of external 
Со? to the whole pelvis and died in August, 1969 (47 
months after diagnosis). 

Review of pathologic material from the hysterectomy 
specimen indicated multiple foci of tumor with surface 
epithelium and glandular involvement and a depth of 
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penetration of 3 mm. The lymphatic spaces were ex- 
tensively involved and there was confluence of this 
undifferentiated large cell tumor. The margins of the 
submitted surgical specimen were clear and the depth 
of penetration was greater on the hysterectomy speci- 
men than in the cone. 

Patient F. F., 68 years old, para 2, with an abnormal 
Papanicolaou smear, had the diagnosis of carcinoma in 
situ with glandular involvement made by cervical con- 
ization in May, 1975. Abdominal hysterectomy was 
performed on July 28, 1975, and revealed multifocal 
infiltrating carcinoma up toa 5 mm. depth of penetra- 
tion. Vaginal vault recurrence was documented on 
January 26, 1976, by vaginal biopsy. Patient received 
5,000 rads of whole-pelvis Co™ external radiation from 
January 30 to March 17, 1976, followed by two radium 
insertions delivering 15,000 rads to the vaginal mucosa, 
8,600 rads to a depth of 1 cm., and 6,600 rads to a 
depth of 2 cm. Persistence of tumor was noted there- 
after and in October, 1976, cystoscopic bladder biopsy 
revealed squamous cell carcinoma. Doxorubicin, 97 
mg. intravenously, was given on November 4, 1976. 
The patient died on December 7, 1976. 

Pathologic review of the hysterectomy specimen in- 
dicated a depth of penetration to 5 mm. with lateral 
extension greater than 4 mm. and extensive lymphatic 
involvement on both conization and hysterectomy 
specimens. 


Comment 


A most significant finding in the study was a 50 per 
cent rejection rate of the original diagnosis of microin- 
vasion by the reviewing pathologists. This finding was 
unexpected, although it confirmed the impressions at 
the onset of the study that wide disagreement existed 
among the pathologists and the clinicians with regard 
to the diagnostic criteria of microinvasive carcinoma of 
the cervix. The disagreement stems partly from inade- 
quate experience with this entity in an average practice 
of the gynecologist or pathologist because of the in- 
frequent occurrence of this condition. The second rea- 
son of disagreement is that there are no published uni- 
form diagnostic criteria for microinvasive carcinoma 
and there are no guidelines offered by national or 
international organizations in its diagnosis of man- 
agement. 

In this study the diagnostic criteria of microinvasion 
were restricted to microscopic appearance, because the 
gross appearance of the cervix and colposcopic 
findings were not documented. The microscopic fea- 
tures of early invasion have been described in numer- 
ous publications? ?-?? but often require considerable 
experience for accurate recognition. In the majority of 
cases, however, the appearance of the invading portion 
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of the tumor is fairly characteristic so that it may be 
adequately differentiated from certain conditions 
simulating invasion, such as extension of intrae pithelial 
carcinoma into the endocervical clefts, artifacts pro- 
duced by trauma, or infection. 

The invading tumor presents as a tongue or a bud 
with irregular borders and a loss of normal palisade- 
like arrangement at the epitheliostromal junction. The 
tumor cells within the area of invasion are more differ- 
entiated than those in the adjacent intraepithelial car- 
cinoma. The cellular differentiation is characterized by 
large cells with intensely eosinophilic cytoplasm and 
frequent keratinization, either in single cells or with 
pearl formation. A small degree of differentiation also 
may be observed in focal areas of the adjacent in- 
traepithelial carcinoma. The "break" through the 
basement membrane has not been found to be a par- 
ticularly useful sign of invasion. The so-called base- 
ment membrane, actually a condensation of reticulin 
fibers of the epitheliostromal junction, often is poorly 
defined. It is also known that cancer may form its own 
basement membrane." 

The stromal reaction to invading tumor is charac- 
teristic and consists of lymphocytic infiltration along 
the margins of the advancing tumor. The lymphocytic 
infiltration may be the expression of the cell-mediated 
immune response to the tumor. The halolike edema of 
the stroma, which is another manifestation of stromal 
reaction, is seen less frequently than round cell 
infiltration and usually occurs with increased depth of 
invasion. 

It is possible that the edema might be produced by 
the proteolytic enzymes from cancer tissue (aminopep- 
tidase, hyaluronidase, or cathepsin В).!? Increased cap- 
illary formation is the least common manifestation of 
stromal reaction, and it may be interpreted as a sign of 
the tumor angiogenesis. The characteristic stromal re- 
action, in particular, the inflammatory cell infiltration, 
can also aid in diagnosis of microinvasion. In some 
cases, nevertheless, cellular infiltration, from trauma, 
or infection, may be confused with the tumor reaction, 
The difficulty in differential diagnosis arises when the 
invading tumor extends by blunt buds with regular 
margins and little differentiation or when the mor- 
phologic features of invasion are poorly expressed. 
Study of the relationship of these buds to pre-existing 
glands or the character of the stromal reaction may be 
of help in differential diagnosis. Secondary excres- 
cences or small irregular nests of tumor cells enhance 
the suspicion. 

The microscopic diagnosis of microinvasion is, asa 
rule, more difficult in very early cases, when the 
morphologic features of invasion are not ditinA, 

It appears obvious from our review that many cases. 
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diagnosed as microinvasive cancer are, in fact, intraepi- 
thelial carcinoma. The tendency toward overdiagnos- 
ing occurred because in early cases the morphologic 
features that distinguish the invasive from the in- 
traepithelial lesion are often minute, poorly expressed 
in the tissue, and difficult to interpret. Even with great 
experience, it is sometimes impossible to determine 
whether or not the invasion is present. There is also 
a natural tendency not to underdiagnose the case 
for fear that the patient might not receive adequate 
treatment. 

A more surprising finding was a number of cases 
with penetration over 5 mm. that were originally diag- 
nosed as microinvasion. It is possible that these lesions 
were called microinvasive because accurate measure- 
ments are not usually performed in the pathology lab- 
oratory. Both the underdiagnosis and overdiagnosis of 
microinvasive carcinoma may have a potentially serious 
impact on the patients who run a risk of either inade- 
quate or too extensive treatment. The problem is 
further compounded by the controversy regarding the 
treatment of microinvasive carcinoma of the cervix. 
The recommended plans of treatment printed in pub- 
lished reports run the full spectrum from radical hys- 
terectomy with lymphadenectomy for all cases with 
penetration over ] mm. to conservative treatment in- 
cluding simple hysterectomy or conization for all cases 
with penetration up to 5 mm. with the morphologic 
pattern of the tumor and its lateral spread disre- 
garded.» ** Therefore, it must be assumed that a 
large number of patients with the so-called microcar- 
cinoma and really only intraepithelial carcinoma are 
being treated with radical surgery if the clinician favors 
the more aggressive plan of treatment. Consequently, 
these women are exposed to an unnecessary risk of 
complications, including fistulas and postoperative 
morbidity and death. It is also clear that some patients 
with more extensive cancer, labeled as microinvasive, 
are inadequately treated by means of simple hysterec- 
tomy or conization. 

In some cases, it appears from this study, the diag- 
nosis is based on inadequate material, such as a punch 
biopsy or conization with nonclear surgical margins. 
Review of our material, as well as the recently pub- 
lished reports,? clearly indicates that no conclusion can 
be made on inadequate biopsy material because in 
many cases the invasion may be more extensive on 
the hysterectomy specimen than in the conization 
specimen. 

An impression gained from the review of our mate- 
rial is that the microinvasive carcinoma of the cervix 
presents a wide spectrum of morphologic changes, 
{тоф a minimal single bud penetrating into the stroma 
to 5 mm. deep and 22 mm. wide with tumor invading 
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the CL spaces. It is difficult, nevertheless, to assess the , 
extent of the influence of such morphologic variations 
on the prognosis of microinvasive carcinoma of the 
cervix. Many more cases and a longer period óf obser- 
vation are required for proper evaluation. For this* 
purpose all cases of microinvasive carcinoma reported 
in this paper are being kept on file at G.O.G. headquar- 
ters. The additional data will be used for a long-term „- 
follow-up report in the future, which may shed addi- 
tional light on the biological behavior of this tumor. 
The available data, nevertheless, permit certain con- 
clusions. 

There were no lymph node metastases in 74 cases 
treated by radical hysterectomy and lymphadenec- 
tomy. The negative nodes are not surprising, since the 
rate of positive nodes reported in the literature varies 
between 1 and 2 per cent.” However, two patients had a 
recurrence of cancer and both of them died. The find- 
ing of tumor progression in the patients (B. K., F. F.) 
treated by simple hysterectomy is significant, in that it 
contradicts the recommendation, often made in pub- 
lished reports, that conservative surgery is adequate 
treatment for microinvasive carcinoma. The study of 
pathology specimens showed in both cases that the 
tumor, although less than 5 mm. deep, was neverthe- 
less comparatively extensive. In both cases, there was 
extensive tumor infiltration of the CL spaces. 

Cone specimens with surgical margins involved with 
cancer, as previously commented upon, are inadequate 
for diagnosis of microinvasion. These cases constitute a 
clear indication for subsequent management as a 
frankly invasive (Stage IB) tumor, especially if the 
tumor is present on the deeper margin of the cone. 
The significance of tumor infiltration of CL spaces, al- 
though doubted in some publications,” * appears to be 
valid from this study. Not only was tumor infiltration of 
CL spaces present in both cases with progression but 
also it was found in over 88 per cent of cases with 
residual tumor on the hysterectomy specimen and its 
frequency increased with the depth of penetration and 
the extent of lateral spread. It appears that until more 
evidence is available the finding of tumor in the CL 
spaces should be taken into consideration when the 
mode of therapy is selected. 

Penetration greater than 2 mm. and lateral spread 
larger than 4 mm. also show association with an in- 
creased percentage of CL space invasion and residual 
tumor on hysterectomy specimen. For this reason, the 
depth and lateral spread of the tumor must be 
also considered as important factors in selection of 
treatment. 

The final conclusions of the study are as follows: The 
diagnosis of microinvasive carcinoma should not be 
undertaken lightly. If findings suspicious. of invasion 
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are present, the specimen should be studied on an ade- 
quate number of sections and the degree of penetra- 
tion should be measured. The mere statement “mic- 
roinvasive carcinoma" on the pathology report is not 
sufficient. The presence or absence of clear surgical 
margins must be specifically stated and the morpho- 
logic features of the tumor, including the presence 
of tumor in CL spaces, should be described. The 
gynecologist responsible for treatment of the patient 
with diagnosed microinvasive carcinoma must be ade- 
quately appraised about the pathology report and 
understand its significance. The treatment of microin- 
vasive carcinoma of the cervix must be individualized. 

Simple hysterectomy may be the mode of therapy of 
patients with questionable invasion, with invasion less 
than 2 mm. in depth and less than 4 mm. in width, and 
without evidence of CL space invasion. Such conserva- 
tive surgery is unsafe when the conization margin is 
inadequate or if the margins are not clear. A small 
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percentage of patients should be treated as bearing a 
frankly invasive lesion if invasion is deeper than 2 mm., 
if lateral spread is larger than 4 mm., and if tumor is 
present in the CL spaces. This latter group should be 
treated by radical surgery or by radiation therapy. 


The following institutions participated in this inves- 
tigation: University of Alabama in Birmingham, Duke 
University, George Washington University, New York 
Medical College, University of Rochester, Walter Reed 
Army Medical Center, Wayne State University School 
of Medicine, Mount Sinai School of Medicine, State 
University of New York at Buffalo, Emory University, 
University of Southern California at Los Angeles, Uni- 
versity of Mississippi, University of Colorado, Univer- 
sity of California at Los Angeles, University of Texas at 
Galveston, University of Pennsylvania, Georgetown 
University, University of Indiana, and Temple Uni- 
versity. 
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Five obese women were studied before and at the end of a prolonged fast to determine the effect 
on luteinizing hormone (LH) and follicle-stimulating hormone (FSH) and on the response to 
luteinizing hormone-releasing factor (LRF). Although baseline serum LH values declined from a 
mean value of 9.1 to 6.5 т.1.О. per milliliter measured at the end of the fast, these changes in mean 
serum level were not statistically significant. However, the integrated LH secretion did decline when 
measured at the end of the fasts (p < 0.05). FSH secretion did not change. LRF-stimulated LH and 
FSH values showed augmented stimulation at the end of the fast. Pulsatile gonadotropin secretion 
patterns remained normal. Prolonged fasting appears to alter the baseline LH secretion and the 
pituitary response to exogenous LRF. (AM. J. OBSTET. GYNECOL. 133:75, 1979.) 


RECENTLY there has been renewed interest in the in- 
teraction of adipose tissue and reproductive control 
mechanisms. Human fat tissue has been demonstrated 
to convert androgens to estrogens and may be an im- 
portant site of aromatization of estrogen precursors.' 
Additional studies have demonstrated abnormal hy po- 
thalamic control of follicle-stimulating hormone (FSH) 
and luteinizing hormone (LH) in dietary-induced obe- 
sity in rodents.” 

Because obese women may demonstrate irregular, 
anovulatory, or absent menstrual cycles,? it would be 
relevant to elucidate the behavior of the reproductive 
axis in obese women both before and after a five-week 
fast. 


Materials and methods 


The experimental subjects were five obese women, 
2] to 30 years of age, whose weights ranged from 195 
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to 360 pounds. All subjects were more than 30 per cent 
heavier than their ideal body weights (Table I). All pa- 
tients had been amenorrheic for more than six months, 
although at previous lower weights (see Table I) all had 
had regular menstrual periods. 

A detailed history was taken and thorough physical 
examination was done for all subjects. Laboratory 
examinations included x-rays of the chest and sella 
turcica, electrocardiograms, white blood cell count, 
urinalysis, liver function tests, and measurements of 
hemoglobin, hematocrit, electrolytes, thyroxine, fast- 
ing blood glucose, and creatinine. All subjects denied a 
history of medication ingestion within the past six 
weeks. 

The patients were hospitalized in the Clinical Center 
of Peter Bent Brigham Hospital for seven to eight 
weeks. Informed consent was obtained from all sub- 
jects and the study was reviewed by the Human Study 
Protocol Committee of Peter Bent Brigham Hospital. 
During the first week the patients were maintained on a 
diet that duplicated their usual daily food intake as 
determined by a dietitian. 

During the first experimental sampling period, all 
patients were fasted for the 24 hour study period, al- 
though they had eaten up to the time sampling was 
initiated. Blood samples were obtained from an arm 
vein via an indwelling catheter. Serum was frozen at 
—20° C. until hormone assay. The subjects were en- 
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Weight at 
last menstrual 
period (pounds) 
















Height 
(inches) 


Initial weight 
(pounds) 


Final weight 
(pounds) 


Weight loss 


(pounds) fasted 






RG 25 65% 235 175 —60 190 44 
S.D 98 68 917 167 —50 175 44 
A. M. 99 68% 252 198 —54 210 42 
i D. W. 30 63% 360 310 —50 390 44 
ы B^G 21 67 195 140 —55 145 49 





Table II. Baseline gonadotropin levels in five obese subjects 












Levels (mI.U. ml.) 















Gonadotropin Log mean 3- S.E. Log area + S.E. 
Prefast LH 9.1 :5 14 0.8+ 0.1 231.3 + 30.1 19.9 + 2.2 
| Fasted LH 6.5 1.6 0.6 + 0.1 106.0 + 29.8* 10.3 + 2.81 
| Prefast FSH 3.8 1.8 0.5 =~ 0:2 140.0+ 40.2 12.5 + 3.6 
| Fasted FSH 73:29 0.6+ 0.2 127.5+ 51.8 11.3 1€ 8:2 
Prefast LRF-LH£ 30.7 + 5.3 14+ 0.1 181.9 + 256.5 8.4 + 0.4 
Fasted LRF-LH 100.3 + 36.4 1:7 3:078 614.9 + 256.5 10.6 + 2.0 
Prefast LRF-FSHt 9.9 + 2. 0.9 + 19.5 66.8 * 19.5 5.6 + 0.7 
Fasted LRF-FSH 34.7 + 20.4 Lis 0.4 259.7 + 167.9 73 +26 
*p < 0.05. 
tp « 0.02 


Means of all values. 


Table III. LRF-stimulated gonadotropin values in three obese subjects 











Prefast LH 6.3 + 01.8* 18.5 + 07.3 44.9 + 19.1 37.3 + 003.1 46.7 + 09.5 
Fasted LH 6.5 + 02.2 81.9 * 44.3* 173.7 + 59.11 243.3 + 101.5 110.5 + 47.0 
Prefast LH 54.9 + 29.1 30.0 + 07.6 23.7 + 03.3 11.9 + 004.1 
Fasted LH 93.9 x- 37.6 103.0 + 44.7 54.9 + 22.9 15.7 + 008.4 
Poo eM к» ЕУ 
Prefast FSH 4.3 + 01.5 9.5 + 01.6 9.9 + 03.4 12.9 + 002.9 7.8 + 01.4 
Fasted FSH 8.5 + 02.0 21.0 + 10.5 58.7 + 40.1 57.7 + 037.9 42.3 + 28.4 
Prefast FSH 12.0 + 04.4 11.8 + 03.4 12.0 + 05.0 12.0 + 005.6 
Fasted FSH 58.3 + 31.4 30.0 + 07.6 33.7 + 20.8 7.3 + 002.5 
*Milli-International Units + standard error. 
tp < 0.05 (prefast vs. fasted samples). 
couraged to move about the Clinical Center during the After 24 hours of sampling, 100 mcg. of luteinizing , 
sampling periods. hormone-releasing factor (LRF) were injected sub- 
Blood samples for LH and FSH were obtained every cutaneously (three patients), and blood samples for LH 
15 minutes for six hours (8:00 А.м. to 2:00 р.м.) and and FSH were obtained at 15, 30, 60, 90, 120, 150, 180, 
then hourly until 8:00 the next morning. A sleep elec- 240, and 360 minutes after injection. Less than 500 ml. 
troencephalogram and other blood samples were ob- of blood was removed during the sampling period. 
tained from midnight to 8:00 a.m. for a companion After the first sampling period, patients were given 
study. Single samples for estradiol, progesterone, and food for one week ad lib. After this week, a PNES 
estrone determinations were also obtained at 8:00 A.M. fast for five to six weeks was begun, except tht a¥nul- 
for each of-the study periods. tivitamin tablet and 3,000 ml. of water were adminis- 
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Fig. 1. LH and FSH concentrations obtained every 15 minutes 
from 8:00 A.M. to 2:00 р.м. and every 60 minutes from 2:00 
р.м. to 8:00 A.M. LRF-stimulated concentrations are depic:ed 
on the right half of the figure, and LH and FSH values were 
obtained at 15, 30, 60, 90, 120, 240, and 360 minutes after 
LRF injection. 


tered each day. One patient (A. M.) was given 40 Gm. 
of a protein supplement two weeks prior to the end of 
the study period because she psychologically required 
solid food to allay anxiety of prolonged fasting. Daily 
urine samples were obtained for ketoacid determina- 
tion to ensure completeness of the fast. 

After approximately five or six weeks, the experi- 
mental sampling period was complated as outlined 
above, with the patients maintained in a fasting state. 
All patients lost at least 50 pounds, with the mean 
weight loss of 53.8 pounds. 

Serum gonadotropins were estimated by specific 
radioimmunoassay using the second International Ref- 
erence preparations.* Estradiol was determined by the 
method of Korenman and associates.” 

Progesterone and estrone were determined by the 
method of Challis and colleagues." 

EE variations were 2, 2, 8, 8, and 10 per 
cent for FSH, LH, estradiol, estrone, and progester- 
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Fig. 2. The sampling format is the same as the information in 
Fig. 1. 


say variation) for the same hormones were 8, 8, 10, 11, 
and 14 per cent, although to eliminate interassay varia- 
tions all samples were assayed simultaneously in dupli- 
cate for each hormone being measured. 

Free estradiol was determined by the method of Tul- 
chinsky and Chopra.’ 


Results 


The FSH and LH values were examined by compar- 
ing the means of all values in the prefasted and fasted 
states and also by comparing the means of the inte- 
grated values under the curves. In addition, in order to 
reduce the wide scattering effect of pulsatile secretion, 
the mean and area calculation values were log trans- 
formed and then compared.* LRF-stimulated values 
for LH and FSH were tested similarly. In addition the 
LH and FSH for each sampling time during LRF 
stimulation were tested. 

The baseline LH values are significantly higher in 
the samples drawn prior to fasting, as determined by 
the area calculation of the arithmetic and log-trans- 
formed data (p < 0.05), but not by calculation of the 
means (Table II). This illustrates that the total secre- 
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Fig. 3. The sampling format is the same as the information in 
Fig. 1. 


tion of LH was greater in the prefast period; however, 
the wide variation in quantitative levels secondary to 
the pulsatile secretion obliterated any difference as de- 
termined by the means. 

Although FSH levels were higher in samples ob- 
tained during the fast, these were not significant at the 
level of p « 0.05. 

The LRF-stimulated FSH and LH responses showed 
increases in the fasted patients when all the samples 
were tested together; however, these increases failed to 
reach a statistically significant level (Table II). How- 
ever, when the means of the LH and FSH levels were 
tested during each sampling period, the 15, 30, and 60 
minute LH values were higher during the fast (p< 
0.05) (Table III). 

All five women demonstrated normal pulsatile re- 
lease of FSH and LH both before and during the fast 
(Figs. 1 to 5). There were no significant differences in 
the frequency of pulsations either before or during the 
fast. The pattern of LH release during the 24 hour 
sampling period is different in the prefast samples 
when com pared to the fasted samples, as demonstrated 
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Fig. 4. The sampling format is the same as Fig. 1, except the 
sampling period was terminated after six hours in the fasted 
state. There was no LRF injection. 


by analysis of variance for factorial design (p < 0.05). 
Up to the present time, it has not been possible to simu- 
late the LH pulsatile pattern by a specific function or 
combination of functions. There were no significant 
differences in mean serum levels of estradiol, estrone, 
or progesterone (Table IV). 

The percentage of free or unbound estradiol in all 


patients was decreased in the fasted state (p < 0.05) 
(Table IV). 


Comment 


Total body weight has been demonstrated to be an 
important factor in the regulation of gonadotropins 
and gonadal function. Frisch and co-workers? have, 
demonstrated that in women menstrual function be- 
gins as the total body weight approaches 47 kilograms. 
Conversely, an excessive total body mass has been cor- 
related with decreased gonadotropin secretion and go- 
nadal function in women," but not in теп." In cases of 
demonstrated anatomic hypothalamic disease, both 


men and women have associated Obesity and ҳуро- 
gonadism.!? 3 


“A 
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In the present study, four of the five obese women 
demonstrated menstrual bleeding after a weight loss of 
approximately 50 pounds. The mechanisms underly- 
ing the resumption of menstrual bleeding are not clear. 
Single blood determinations of estradiol and proges- 
terone revealed no significant changes from prefasted 
levels. However, it is possible that production rates of 
these hormones increased along with an increased 
metabolic clearance. Recent studies have also demon- 
strated hyperandrogenism in nonhirsute obese women 
with oligomenorrhea." It is therefore possible that 
changes in androgen metabolism were responsible for 
alterations in menstrual function. Further data are 
necessary to clarify these interesting observations. Ad- 
ditional causes may include side effects of fasting and 
changes in uterine responsiveness. 

The decreased free percentage of estradiol may be 
secondary to increased endogenous sex hormone- 
binding globulin. The mechanism for this is not ap- 
parent, although changes in hepatic production or de- 
creased protein catabolism could be responsible. Addi- 
tional possibilities include altered aromatization of 
estrogen precursors in adipose tissue or other tissues 
secondary to weight loss.' Recently, it was demon- 
strated that obese men have decreased sex hormone- 
binding globulin, although the mechanisms for this de- 
crease are not apparent! If obesity is associated with 
decreased levels of sex hormone binding globulin it is 
speculated that weight loss in a previously obese patient 
may conversely increase the level of sex hormone- 
binding globulin by currently unknown mechanisms. 
Studies are required to confirm and clarify these obser- 
vations. 

Although intergrated basal LH values declined after 
the fast (p < 0.05), FSH values tended to increase, al- 
though not to a significant level (p < 0.10). It is not 
clear why basal LH values decreased. As malnutrition 
may be associated with decreased LH and FSH se- 
cretion,'® !5 it is possible that a decrease in basal LH 
levels is secondary to a loss of nutrient stores. However, 
plasma protein levels and glocose levels were well main- 
tained even at the end of the fast, and in adcition, 
LRF-induced gonadotropin secretion increased after 
the fast, an event not characteristic of hypogonadotro- 
pism induced by protein-calorie loss." Additional 

T possibilities include the metabolic side effects of fasting 
such as acidosis, ketosis, and hyperlipidemia, although 
the specific effects of these parameters upon the 
menstrual cycle are currently unknown. As estrogen 
metabolic clearance rates were not determined during 
this investigation, it is not known if the measured 
serum estradiol levels adequately reflect the estrogen 
production. Thus, it is still possible that changes in es- 
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Fig. 5. The sampling format is the same as Fig. 1, except there 
was no LRF injection. 


trogen metabolism affected the pituitary LH secretion 
or endogenous releasing hormone stimulation of the 
pituitary, even though serum levels of estradiol did not 
change significantly.'* A more basic explanation is that 
adipose tissue loss or a return to more-normal lipid 
stores somehow changes gonadotropin secretion by 
currently unknown mechanisms. 

Because LRF-induced secretion of LH increased 
after the fast, either the pituitary gland had increased 
sensitivity to exogenous LRF after the fast or pools of 
releasable FSH and LH had increased during the fast. 
It is also possible that a decrease in endogenous tissue 
estradiol secondary to decreased extraovarian estrogen 
production may have facilitated LRF-induced gonado- 
tropin release by a decrease in direct negative feedback 
on the pituitary. However, total serum free estradiol 
did not change. It is not clear why basal LH levels de- 
creased after the fasting period while LRF-induced LH 
levels increased. Additional studies are required to 
clarify the mechanism. 

In conclusion, five amenorrheic obese women were 
fasted for five weeks, at the end of which a decrease in 
basal secretion of LH was noted. An increase in LRF- 
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Table IV. Steroid levels 






Progesterone 


(ng. ml.) 





Estradiol Unbound Total unbound 
(pg. ml.) estradiol (96) estradiol (pg. ml.) 
3. 5.4 





gK C. Prefast 73.5 159.0 4 2.5 
Fasted 75.0 112.5 2.0 2.2 0.4 
S. D. Prefast я 824 48.0 24 0.9 11 
Fasted 88.9 7921 I7 1:2 2.6 
A. M. Prefast 78.8 89.0 B 3.9 1.1 
Fasted 175.8 112.5 2.0 2.2 0.9 
D. W. Prefast 50.0 142.8 37 5.5 1.3 
Fasted 100.0 118.3 3.5 3. 1.7 
В.С. Prefast 108.1 44.0 3:5 һә 0.4 
Fasted 105.7 66.0 2.8 1.8 0.6 
induced LH secretion was demonstrated in the three We thank the nursing and dietitian staffs of the Clin- 
tested subjects. FSH secretion tended to increase after ical Center of the Peter Bent Brigham Hospital for 
the fast and after LRF stimulation; however, these their excellent care of patients during the study. The 
changes were not significant. The percentage of un- excellent secretarial assistance of Martha Marinik and 
bound estradiol decreased after the fast, probably due Jan Stearns is gratefully acknowledged. 


to an increase in binding proteins. The relationships of 
these changes to the resumption of menstrual bleeding 
in these patients is currently unclear. 
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When the pill, the IUD, 
or the diaphragm is not 








the answer. 











IUD may cause discomfort and 
side effects, the diaphragm is often 
inconvenient. The fuss and mess 
of foams, creams and jellies often 
discourage compliance. 

Now there’s a sensible 
alternative: Semicid. 


Safe and Effective. 


It's a medically tested, 
non-hormonal vaginal suppository 
that contains the maximum 
recommended 100 mg. level of 
nonoxynol-9, a long recognized 
effective spermicide. 

While Semicid has been sold in 
the U.S. since 1973 and 
thousands of women have used it 
effectively during these years, the 
spermicidal ingredient in Semicid, 
ponoxynol-9, has been used 
effectively by millions of women 
for over 10 years. 

| Semicid is safe, too. Unlike 
the pill, it has no hormonal side 
effects. And unlike the IUD, it can't 
penetrate uterine walls. 
Furthermore, Semicid does not 
effervesce the way the other 
vagin4l suppository does. Semicid 
has been found to be not irritating 

**to most women. 





d. 





Semicid this highly 
effective spermicide in a convenient, 
gadget-free,one-inch vaginal 
suppository that maximizes 
compliance. Your patient can use it 
simply, unobtrusively, and only 
when needed. It does not interfere 
with spontaneity. 

Semicid is gentle enough to 
be used as frequently as needed 
with confidence. Once it is digitally 
inserted, Semicid forms an 
effective spermicidal barrier within 
15 minutes. Semicid is lubricating, 
non-staining and has no un- 
pleasant taste or odor. 

Semicid comes in a small 
package containing 10 
suppositories so discreet it can be 
taken anywhere. The suppository 
mold forms a unique, partitioned 
tray which keeps every 
suppository in perfect shape, 
sanitary and untouched until 
ready to be used. 

When you consider all 
that— the safety, efficacy, and 


74 convenience of this contraceptive 


— you can see why your patients 


— will continue to use Semicid once 


they have tried it. 

Made by Whitehall 
Laboratories, one of the world's 
leading pharmaceutical 
companies. і 






"Nonspecific'" vaginitis 

... Often masked by previsit and routine douches, 
candidiasis and trichomoniasis 

... Often chronic—in a recent clinical study of 

5,000 consecutive cases of chronic vaginitis, the 

chief cause was undiagnosed H. vaginalis vaginitis, 

followed by candidiasis and trichomoniasis: 


1. Fleury, FJ.: Obstet. Gynecol. News 12:1,25, Aug. 15, 1977 
2. Gardner, H.L., and Kaufman, R.H.: Benign Diseases of the Vulva 
and Vagina, St. Louis, The СМ Mosby Company, 1969, p. 191. 
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Effective 

Based on a review by the National Sis 
Academy of Sciences/National Research 
Council, SULTRIN was rated as 

"effective" against H. vaginalis 


Prompt 
When YOu unmask symptomatic relief 


Patients can experience relief of embarrass- 


nonspecific" vaginitis ing itching and malodorous discharge. 
YOu May find Within the same time, most patients can 
H. vaginalis 


also achieve marked clinical improvement. 


Versatile adjunct in 
other vaginitides 
SULTRIN is also effective in treating 
d Н.М vaginitis concomitant with trichomo- 
Uy trin niasis and candidiasis. 

TRADEMARK Convenient choice 


Triple Sulfa Cream/Vaginal Tablets 9f dosage forms 


SULTRIN comes as a soothing, nonstaining 
and esthetically pleasing cream or conve- 





nient vaginal tablets. 


e 
Composition: SULTRIN Cream contains sulfathiazole 
£ ec ive 3.42%, sulfacetamide 2.86%, sulfabenzamide 3.7%, 
and urea 0.64%. Each SULTRIN Tablet contains sul- 
fathiazole 172.5 mg, sulfacetamide 143.75 mg, and 


ө 
In sulfabenzamide 184.0 mg 
Indications: SULTRIN Cream and Tablets are indi- 


cated for treatment of Haemophilus vaginalis vaginitis 
e e They may also be used as a deodorant for sapro- 

vagina СЕЕ phytic infection following radiation therapy. 

E Ho Ww www ILLE ЧУЧ d Contraindications: Sulfonamide sensitivity and kid- 


ney disease 


Dosage: SULTRIN Cream: One applic atorful intra- 
vaginally twice daily for 4 to 6 days The dosage may 


then be reduced one-half to one-quarter. 


° SUITRIN Tablets: One tablet int inally before 
retiring and again in the morning for ten days. This 
О course may be repeated if necessary 
е 


Supplied: SULTRIN Cream is ovailoble іп 2.75 oz 
(78 g) tubes with the ORTHO* Measured-Dose 


6 e 
nonspecific" d 
SULTRIN Tablets are available іп раско of 20 foil- 
e ien 










wrapped tablets with vaginal apr 


* e 
t 
5 vagini IS Ortho Pharmaceutical Corporation © 
ef Р 


Raritan, New Jersey 08869 


*Trademark (OOPC 1978 è OJ582-7 9 * 


An effective : 
nonhormonal contracepti 
answers these concerns: 


"Im worried about “I can’t use 
taking the pill’ an IUD." 





If she finds her contraceptive difficult—or 
feels it might be dangerous—she may not use 
it. That's probably why an increasing 
number of physicians are recommending 
ENCARE OVAL. So simple, it actually 
encourages the regular use necessary for 
effectiveness. And ENCARE OVAL is free 
from systemic side effects. 
A new level of convenience 
ENCARE OVAL is smooth and small 
for quick, easy insertion without applicators 
or devices. Each oval is individually packaged 
for discreet portability.Spermicidal protection 
occurs ten minutes after insertion and lasts 
for one hour. Because ENCARE OVAL 


“The diaphragm 1S just may be inserted in advance, it need not be 


interruptive. 


, , . 
too mu ch trouble. A high level of effectiveness 
ENCARE OVAL contains a premea- 
sured dose of the potent spermicide nonoxy- 
nol 9 to immobilize sperm on contact. 
Introduced into the vagina as a solid insert, 
the oval gently effervesces in situ, dispersing 
a spermicidal foam across the cervical os. 
This provides highly reliable spermicidal pro- 
tection against pregnancy, when properly 
used. However, no contraceptive method 
provides an absolute guarantee against 
becoming pregnant. 


For all her fertile years 

Since ENCARE OVAL contains no hor- 
mones, it does not disrupt body chemistry. 
That’s why it is a rational alternative when 
contraceptive choice is influenced by health, 
age or maturity of patient. For patients in 
whom pregnancy is contraindicated or poses 
a special risk, the contraceptive program 
should be individualized by the physician. 

As ENCARE OVAL effervesces there 
may be some sensation of warmth; however, 
this should not be a cause for concern. Burn- 
ing and/or irritation of the vagina ~~ N 
or penis has been reported in a ` 
limited number of users of 
vaginal contraceptives con- 
taining попохупо! 9, including 
ENCARE OVAL. If this 
occurs, product use should be 
discontinued. 


Епсаге 
Oval 


ЕП Eaton-Merz Laboratories, Inc: 


Distributed by Eaton-Merz Laboratories, Inc 
Manufactured by Norwich-Eaton Pharmaceuticals 
Division of Morton-Norwich Products. Inc., 
Norwich, N.Y. 13815 
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Monilial vaginitis—postlavage 


Nonspecific vaginitis—prelavage Nonspecific vaginitis—postlavage 
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therapy | 





Trichotine® gets local and systemic 
regimens off to a good start 


Whether your choice of specific 
therapy is antibacterial or antifungal, an- 
titrichomonal or antimonilial, douching 
with Trichotine can enhance it."? That's 
because Trichotine affords better access to 

: infected mucosa during local gynecologic 
therapy and speeds symptomatic relief 
when used. with systemic agents. 


Trichotine cleanses better than | 
acid douches 


Slight alkalinity enhances the dde 


~ action of Trichotine—by lowering surface 
tension and increasing mucolytic action. 
The result is a more thorough cleansing of 


the vagina than that provided by acid douch- 


ing.*^ And Trichotine won't coagulate 
and precipitate vaginal contents.? Or burn 
as acid douches tend to do. 


Trichotine works differently than 
iodophor douches 


Unlike iodophor douches, Trichotine . 
doesn't upset the vaginal flora by introduc- 
ing broad-spectrum antimicrobials. Its 
actions are limited to those you want from 
adjunctive douching: mucolytic, antipru- 
ritic, detergent and deodorizing. 


Powder and Liquid 


' Trichotine enhances pharmacologic 
therapies and surgical procedures 
Several investigators have reported that 
douching can enhance pharmacologic 
therapies and surgical procedures. Here's . 


. what they found: 


* In treating vaginal infections with vari- 
ous therapeutic specifics, adding: 
Trichotine to the regimen resulted in.dis- 
tinct benefits over the therapeutic agent 
alone, including significantly faster relief 
of pruritus." 2 

* In cervical cryosurgery, douching with 
Trichotine reduced postcryosurgical dis- 
charge as well as patient discomfort to 
help ease and accelerate the postopera- 
tive course.’ 

* In cervical cauterization, daily douches 
can wash away discharge and provide 
added patient comfort.® 

* In acute inflammatory pelvic disease, ` 


douches are utilized except in extremely 


ill patients." And in chronic cases, 
douches are part of conservative treat- 
ment ^... when the patient gets along 


. quite comfortably. ios 


References: 1. Gotlib, M. H. and Adler, D. N.: Med. Times 
96:902, Sept. 1968, 2. Glynn, R.: Med. Times 96:170, Feb. 1968. 
3. Glynn, R.: Obstet. Gynecol. 22:640, Nov. 1963. 4. Fischer, К. R.: 
Pacific Med. & Surg. 73:209, May-June 1965. 5. Laubach, С. E. 
and Wilchins, S. A.: Postoperative management of the cryosur- 
gical patient, Cancer Cytology 13:10, July-Dec. 1973. 6. Novak, 
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Gynecology, ed. 8, Baltimore, The Williams & Wilkins Company, 
1970, p. 203. 7. Ibid., p. 356. 8. Ibid., p. 366. 
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New! 
Available 
for the first time 


The ten-year cumulative author and · `“ 
subject index to volumes 100- 129! s 
* (1968-1977) of the AMERICAN x 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for _ 
your journal collection. It is a complete: 
.and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 
during the past ten years. 


The world-renowned "Gray | 
Journal" is the oldest specialty journal 
devoted to obstetrics and gynecology. 


Now these influential papers, 
appearing between 1968-1977, have 
been cross-referenced to include 
over ‘23,100 subject entries. Each . 
entry lists the complete article title, 
author(s), volume, раве, апа уа of 
publication. 


The author index lists more than. 13; 850 contributors from this period, 
along with respective article title, author-to-author referral, volume, page, 
and publication date. 


The 479-page index is handsomely presented in a rust and.gold cloth- 
cover volume. It is a must for every library concerned with obstetrics and x 
gynecology. Send for your copy of this valuable reference today! 


479 pages, 8" X 11", price $28.75 
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Some observations on non-malignant conditions 


of the cervix 


VITHAL NAGESH SHIRODKAR 
Journal of Obstetrics and Gynaecology of India, vol. 3, pp. 287-289, 1953 


AON-M MUIGNANT CONDI NUN» 


later months of pregnancy. 1 would 
like you to use strips of fascia lata to 
re-inloree the cervical sphincter. I 

' use almost the same kind of tech- 
nique to repair а weak cervical 
sphineter. In these cases 1 surround 
the cervix with a strip of fascia lata at 
the level of the internal os. 

The entire technique will be shown 
to you in a coloured film which Т have 
brought with me today. There are 
cases of habitual akortions which in 
the later months of pregnancy show a 
gradual passive dilatation of the cer- 
vix. Membranes can either be felt 
through the dilated cervix or even a 
bag of membranes may be projecting 
into the vagina. There are nó labour 
pains, The condition occurs between 
four and half to seven months and 
you may get cases of as many as 
eight to hine abortions occurring 
year after усаг, -I have up to now 
operated upon fifteen such cases, ten 
of them during the pregnant state. 
Out of these ten done during preg- 
naney, seven went to full term and 
had caesarean section with living 
children, I propose to do two or more 
caesareans on them and then tie the 
tubes. These cases have a weak cer- 
view! sphincter which muy be due to 
2 congenital defect or due to trauma 
of a forcible dilatation of cervix in 
prévieus labours. One of such cases 
was due to several induced abortions. 
Three cases gave history of one or 
two diffieult labours with instrumen- 
tal deliveries and (hese were followed 
by habitual abortions. Out of five 
vases doue in non-pregnant state 
three have conceived and they are in 


the fifth. seventh, and eighth months 


of pregnancy at present, Three out of ' 
the ten done during pregnancy abort- . 


ed within a week of the operation, In 
two of these I feel that the operation 
was done а little too late. А slight 
show of cervical mucus with blood 
tinge had already started altkough 
there were no labour pains. One case 
who had the operation done in the 
third month aborted a fortnight after 
the operation for no definite reason. 
From the very first day of the con- 
ception this patient had severe virus 
pneumonia with a cough persisting 
in a harassing manner day and night 
for the fizst two months of preg- 
nancy. This might have devizalized 
the ovum and so it could not grow. 
1 have done the fascia lata repairs 
on two cases that had Fothergill ope- 
ration done on them, One was done 
during pregnancy and she aborted, 
but became subsequently pregnant 
again and has delivered at full term. 
Kangaroo tendon and catgut was 
used in this case, but I do not like 


kangaroo tendon. It looks strong but ' 


crumbles up by 


becoming brittle | 


within a few days of the operation. I + 


recommend fascia lata everytime. 


‘Lastly 1 would like to describe to 
you a case of Congenital absence of 


the cervix with a pin-point opening . 


in the vault of the vagina, This 
woman came at full term for deh- 
very. No opening could be scen from 


the vagina, I did a caesarean section : 


and succeeded in dilating the pin- 
point os from above. This 1 did to 
ensure a free lochial drainage. 


—— 





*Insufficiency of the cervical os as a cause of habitual 
abortion during the second trimester of pregnancy was 
recognized and treated at the same time in several 
countries. From Paris, R. Palmer and M. Lacomme 
(Gynecol. Obstet. 47: 905, 1948) reported their exci- 
sion of an extensive cervical scar and a two-layered re- 
pair between pregnancies in a woman who five years 
previously had experienced a traumatic delivery of a 
large infant which was followed by three spontaneous 
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abortions, each at about five months' gestation. A year 
following operation the patient was delivered of a 
normal term infant. À. F. and S. R. Lash of Chicago 
(Am. J. OBSTET. GYNECOL. 59: 68, 1950) presented six 
case reports describing their repair of scarring of the 
anterior wall of the cervix and isthmus at the level of 
the internal os. Five of these women subsequently car- 
ried pregnancies to term. Shirodkar of Bombay was the 
first to attempt to correct cervical insufficiency dur- 
ing the course of pregnancy. He wrote: "Many cases of 
habitual abortion occur between the fifth and the sev- 
enth month and some of them are due to either a torn 
cervix or a weak cervical sphincter. The tear in the 
cervix may look quite harmless, as a fold of the vaginal 
wall covers the real defect higher up. It is well worth 
your while dissecting this vaginal fold and find that the 
tear extends really much higher. The repair of this 
kind of tear by orthodox method of freshening the 
edges and suturing them together by catgut is to my 
mind a futile procedure. Very often the union is not 
strong enough and gives way in the later months of 
pregnancy. . . .” (See figure at left.) Shirodkar reported 
a successful outcome in 10 of the 15 patients in whom 
he placed a strip of fascia lata around the upper cervix. 
He recommended delivery at term by cesarean section. 
Later he described the procedure in more detail (An- 
tiseptic 52: 299, 1955): “A strip of fascia lata is removed 
from the outer side of the thigh a quarter of an inch 
wide and four and a half inches long and each end of 
this is transfixed with a linen suture ...a transverse 
incision is made above the cervix as in anterior colpor- 
rhaphy and the bladder is pushed well above the inter- 
nal os ...a vertical incision is made in the posterior 
vaginal wall, again at and above the internal os, going 
only through the vaginal wall . . . through the right and 
left corner of the anterior incision an aneurysm needle 
is passed between the cervix and the vaginal wall till its 
eye comes out of the posterior incision.” He continued 
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with instructions: ". .. pass the linen attached to each 
end of the fascia retrovaginally forwards, into the an- 
terior incision. Do the same thing from the left side... 
let the two ends of the strip cross each other in front of 
the cervix and tighten them so as to close tbe internal 
os. Your left index finger in the internal os will tell you 
how much to pull on the strips . . . stitch the two ends 
together by a number of stitches which take a bite of 


^" the muscle fibres of the lowest part of the lower uterine 


segment using a ‘small curved needle and fine lin- 
en...extra portions of the fascia are cut out and the 
anterior and posterior incisions are closed . . . the pa- 
tient is kept in bed for a fortnight and then gradually 
allowed to walk." Regarding the mechanism of abor- 
tion in these cases he wrote: "My own theory as to how 
the bulging bag of waters causes an abortion in cases of 
an incompetent internal os is that the onset of a normal 
labour is something like an orgasm. In the later months 
of pregnancy the uterus undergoes frequent contrac- 
tions which cause the lower end of the bag to hit the 
region of the sensitive internal os and the more fre- 


quently it is touched the more likely is an orgasm-like 
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reflex to be produced" (Contributions to Obstetrics and 
Gynaecology, Edinburgh, 1960, E. & S. Livingstone, 
Ltd., p. 3). Subsequent writers have reported many 
modifications of Shirodkar's procedure. These vary 
from a relatively simple purse-string silk suture 
cerclage (McDonald, I. A.: J. Obstet. Gynaecol. Br. 
Commonw. 64: 346, 1957) to wide dissection of the 
anterior cervix, elevation of the bladder, and place- 
ment of a fascial or Dacron ligature beneath the vaginal 
mucosa (Barter, К. H., Dusbabek, J. A., Riva, H. L., 
and Parks, J.: Am. J. OBSTET. GYNECOL. 75: 511, 1958). 
in addition to his operation for habitual second- 
trimester abortion, Shirodkar modified the standard 
operation of the Fallopian tube such that.the uterine 
cornu is preserved without being weakened by a 
coring-out procedure, and in the case of hydrosalpinx 
any fragment of fimbria is preserved. He also de- 
veloped a repair of uterine prolapse more extensive 
than that of the Manchester operation, described a 
fascial sling operation for that problem, and developed 
a technique for creation of an artificial vagina. 
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Use of sedative, analgesic, and anesthetic drugs 
during labor and delivery: Bane or boon? 


RONALD E. MYERS 
SUSAN E. MYERS* 
Bethesda, Maryland 


The use of sedative, analgesic, and anesthetic drugs during lator and delivery has come to be 
viewed as potentially dangerous to both the mother and the fetus. Apnea of the newborn infant 
secondary to use of these agents at high doses, frequently observed during the 1930's and 1940's, 
was proposed earlier as a major cause of brain injury at birth. In contrast to this view of these 
agents as excessively dangerous, recent animat experimentai studies suggest they instead offer the 
possibility of preventing fetal asphyxia or, if fetal asphyxia is present, reducing its severity, i.e., they 
offer the possibility of therapeutic intervention in the circumstance of asphyxia of the fetus. These 
agents may act therapeutically by: (1) depressing fetal brain metabolism, thus increasing fetal 
tolerance to asphyxia; (2) increasing the oxygen supply to the fetus by diminishing maternal 
sympathetic nervous system activity, decreasing uterine blood vessel tone, and improving uterine 
blood flow; (3) diminishing the forces of labor, further increasing net oxygen transfer to the 
asphyxiated fetus; (4) moderating any large increases in maternal and fetal serum glucose 
concentration. A high concentration of glucose in the serum significantly and sometimes dramatically 
increases the pathologic response of the brain to asphyxia by augmenting the extent to which lactic 
acid accumulates in brain tissue during asphyxia. A high lactic acid concentration in brain tissue 
causes the development of brain edema and tissue necrosis. These experimental studies suggest 
that the role of sedative, analgesic, and anesthetic drugs used during pregnancy and labor has 
been greatly misunderstood and that their status within obstetrics requires careful re-examination. 


(AM. J. OBsTET. GYNECOL. 133:83, 1979.) 


MORTON DEMONSTRATED the use of ether for pain, 
relief during surgery in 1846. Within a few years, 
chloroform and ether! also were introduced to provide 
anesthesia for, among other procedures, “painless de- 


liveries.” Other pharmacologic agents ultimately be- | 


From the Laboratory of Perinatal Physiology, National 
be Institutes of Health. 


Presenied as the Bert B. Hershenson Memorial Lecture on. 
October 17, 1978, at the Boston Hospital For Women, 
Harvard Medical School. 


Reprint requests: Dr. Ronald E. Myers, Laboratory of 
Perinatal Physiology, National Institutes of Health, Park- 
Danac Bldg., Room 4516, Bethesda, Maryland 20014. 


, *Present address: Dartmouth College, Hinman Hall,- 
Hancver, New Hampshire 20016. 


came available to aid in managing labor: morphine and 
scopolamine in 1902 to produce “twilight sleep"? and 
the barbiturates in 1924 to produce sedation.? Though 
viewed with suspicion, these drugs ultimately gained 
wide acceptance because they allayed anxiety and pain 
of women in labor and provided the physician a con- 
siderable measure of control over progress of labor. 
At the time these nervous system drugs were intro- 
duced into obstetrics they were little investigated and 
poorly understood. Furthermore, when used on 
women in labor, they presented special hazards be- 
cause, until the 1950's, obstetric anesthesia was admin- 
istered by individuals with no special training in anes- 
thesiology.* The early enthusiastic reception that these 
drugs received was often associated with their use at 
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excessive doses? with inadequate patient surveil- 
lance,* ? with a lack of individualization of treatment, 
and with a haphazard mixing of drugs. On this last 
point, Galloway and associates’ described a 1936 pro- 
gram of pain relief in which "five different drugs are 
given ... within a few hours, by mouth, by hypodermic 
and by rectum, combining narcotics, a hypnotic and a 
uterine stimulant. Then, during delivery, gas is used." 
With respect to excessive drug dose Mengert® de- 
scribed the administration of morphine at doses in ex- 
cess of one half grain in 20% and of one grain or more 
in 1% of 293 deliveries.in primigravid patients in 1942. 

Reports appearing as early as 1928 showed that 
gaseous anesthetics improperly used can lead to re- 
duced oxygen values in fetal blood.? It also came to be 
appreciated that the use of other sedative, analgesic, 
and anesthetic drugs at high doses leads to prolonga- 
tion of labor.* !* !! Complications of pregnancy includ- 
ing prolongation of labor, placental disease, toxemia of 
pregnancy, and operative procedures were considered 


harmful inasmuch as they depress fetal respiratory ac- ` 


tivity both at birth and during the early newborn 


period.® Prolongation of labor was also considered’ 


harmful because of an increased danger of fetal in- 
Ғеспоп.!2 18 

Use of sedative, analgesic, and anesthetic drugs at 
high doses also depresses the nervous system.* Pedia- 
tricians have long noted that the neonates of women 
heavily dosed with these drugs are somnolent, flaccid, 
and pale. Their respirations are shallow and they object 
little or not at all to handling. Their cry is weak and 
their Moro reflexes suppressed. They are frequently 
indifferent to the taking of fluids and their nursing is 
inadequate (description from Galloway and associates’ 
after sodium pentobarbital anesthesia.) Taylor and col- 
leagues,^ believing that anesthesia-induced nervous 
system depression is accompanied by respiratory de- 
pression, found a lowered oxygen content of arterial 
blood in newborn infants of anesthetized mothers and 
these depressed values persisted for a considerable 
time. Both Cruickshank" and Henderson'® made the 
point that respiratory depression in the neonate is 
associated with atelectasis and increased risk of pneu- 
monia. 

Physicians in the 1930’s began to write extensively 
about the dangers of the use of nervous system depres- 
sants in obstetrics. Their principal argument was that 
the heavy use of these drugs delays the onset of breath- 
ing, causing “apnea neonatorum,” and they viewed 
such “apnea neonatorum” as the principal cause of 
birth asphyxia.! !^ 18 Thus, Cole and associates? 
advanced the view that "sedatives in any amount 
definitely increase the incidence of asphyxia in the baby 


. 
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in direct proportion to the amounts given” while 
Mengert? asserted that "the relief of the pain of labor 
is numerically and relatively the biggest single cause of 
asphyxia of the newborn.” 

Schreiber?" ? a Detroit neurosurgeon, wrote a series 
of.influential papers at about this same time. He re- 
ported findings that seemed to confirm the obstetri- 
cian's impression that use of anesthetic and allied 
agents during labor and delivery was the principal 
cause of "birth" asphyxia and, ipso facto, of cerebral 
injury in the neonate. Schreiber?! stated that "analgesic 
drugs employed during labor are a frequent cause of 
dangerous apnea in the newborn" and the brain dam- 
age "later found in cases in which considerable anal- 
gesia has been used . . . can properly be ascribed . . . to 
the optional drugs . . . given to the mothers." Schreiber 
based his views on his examination of the birth histories 
of a large number of patients, all of whom exhibited 
some.type of neurological abnormality such as cerebral 
palsy, mental retardation, or epilepsy. His evaluation of 
the data suggested that as many as 7096 of these indi- 
viduals had suffered from "apnea neonatorum.”?! ?? 
However, а careful reading of Schreiber's papers shows 
that he accepted at face value verbal accounts that the 
parents of the patients supplied many years after the 
fact. He ascribed "asphyxia neonatorum" to many 
babies described as having remained "black" or "blue" 
after delivery, babies described as having suffered 
from recurrent "blue spells," and babies described as 
having failed to breathe or as having required resusci- 
tation at birth.?! 

Despite the casual nature of Schreiber's data collec- 
tion, his results were accepted as demonstrating a 
cause-and-effect relationship between use of sedative 
or anesthetic agents during labor and appearance of 
perinatal brain damage. Many physicians assailed the 
use of these pharmacologic agents as the principal 
cause of “asphyxia neonatorum.” 23-8 This opinion 
was accepted by most practitioners who came to view 
“asphyxia neonatorum” as synonymous with “apnea 
neonatorum.” Thus, in 1943, Bloxsom?? stated that 
"the term asphyxia or asphyxia neonatorum is used 
exclusively . . . to denote difficulty in beginning respi- 
ration.” Furthermore, Schreiber's thesis that "apnea 
neonatorum” was the principal.cause of perinatal brain " 
injury gained such wide popularity that Russ and 
Strong? wrote that if the neonate does not breathe 


` within 30 seconds after the umbilical cord is clamped 


“definite cerebral changes will take place from 
anoxemia, and if oxygenation of the blood stream does 
not occur within one or two minutes, there will be 
definite permanent cerebral changes." А 
Тһе tendency to analyze both "asphyxia, neona- 
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torum” and “cerebral birth injury” exclusively in terms 
of birth apnea carried over into the 1940’s and 1950's 
and strongly influenced animal studies started at that 
time. Thus, Windle? and Ranck and Windle,*! in carry- 
ing out widely acclaimed studies on perinatal brain 
damage, closely simulated "apnea neonatorum" first 
with guinea pigs and later with monkeys. They dam- 
aged the brains of newborn monkeys by clamping the 
umbilical cord and preventing lung breathing for mea- 
sured lengths of time, usually exceeding 10 minutes. 
Their discussions of the issues involved were so con- 
vincing that for many years exposure of animals to 
"apnea neonatorum" was widely accepted as an ade- 
quate model for "cerebral birth injury." Furthermore, 
this total asphyxia model has gained wide acceptance as 
an adequate model of human perinatal brain damage 
even though the pattern of injury produced in the 
monkey brain by such treatment is rarely observed in 
the brains of humans who exhibit developmental brain 
pathology (this question has been discussed more ex- 
tensively elsewhere??). | 

Through all these years of criticism of sedative and 
anesthetic use there always remained a number of 
workers who still concluded that sedative and anes- 
thetic agents when used under properly controlled 
conditions are compatible with a favorable delivery 
outcome.” !® 3$ 39 Hershenson,* in his textbook on 
obstetric anesthesia published in 1955, concluded that 

‘infants delivered under heavy sedation suffer no re- 
mote effects. Bowes‘! has more recently summarized 
information available by stating that "the medication 
used for analgesia and anesthesia . . . appear to be well 
tolerated by the fetus; and though there may be tran- 
sient narcosis, there are probablv few long-term unto- 
ward effects." 

Other information fails to accord with Schreiber's 
view. As early as 1941, Henderson and co-workers? 
could identify distinct causes for fetal asphyxia other 
than excessive drug use in more than two thirds of 
cases. Indeed, Perlstein,? in reviewing the causes of 
perinatal injury, was unable to implicate drugs used 
during labor and delivery as playing an etiologic role. 
Furthermore, Eastman and associates** could find no 
evidence that analgesic or anesthetic drugs were used 
more often during the delivery of individuals later 
demonstrated to have cerebral palsy than among indi- 
viduals of a control population. Watts and colleagues? 
demonstrated that use of analgesic agents at moderate 
doses does not affect the oxygen content of umbilical 
vein blood taken at birth. They also pointed out that 
numerous maternal and fetal factors other than drug 
use, such as fall in maternal blood pressure, prolonged 
second stage of labor, compression of umbilical cord, 
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etc., also can cause fetal asphyxia demonstrable from 
changes in cord blood composition. Schreiber, in as- 
suming that the "apnea neonatorum" observed in his 
brain-injured cases was caused by excessive drug use, 
overlooked the fact that "apnea neonatorum" can aho 
result from asphyxia already present during labor and 
delivery. Indeed, many authors have recently dem- 
onstrated that the Apgar score may be low not only as 
a result of drug use but also because of ongoing 
asphyxia.*! 47, 48 


Other grounds for disapproval of sedatives, 
analgesics, and anesthetics in obstetrics 
The Apgar score may be lowered by the use of cen- 


` tral nervous system depressants at high doses during 


labor and delivery.*?* 31 However, when these same 
drugs are prescribed in amounts that fall within tra- 
diüonal or recommended doses, no effect on the Apgar 
score results? Irrespective of their effects on Apgar 
score, these drugs exert many other effects on the 
neonate. Thus, Brazelton® has demonstrated that pre- 
scription of sedatives to women in labor may produce 
newborn behavioral depression lasting for several days. 
He also found that neonates of women who are heavily 
sedated are less active at breast-feeding and, as a con- 
sequence, take longer to recover early weight losses 
than do the neonates of women who receive little or no 
such medication. 

Kron and his colleagues?* also described a relation 
between barbiturate use during labor and quality and 
quantity of newborn sucking behavior. The infants of 
sedated mothers suck less often and less vigorously 
and, consequently, consume less formula during the 
first four postnatal days than do the babies of women 


.who receive little or no medication. It was even de- 


scribed earlier that babies delivered after administra- 
tion of scopolamine or scopolamine in combination 
with morphine show a greater weight loss than do 
babies delivered with no medication.? However, other 
early studies indicated that delivery with sedation 
causes less newborn weight loss than does delivery 
without sedation.” ** 

The neonates of women who have received sedative 
or general anesthetic drugs are less attentive to visual 
stimuli than are tbe neonates of women who received 
little or no such medication.*® This reduced attentive- 
ness generally persisted for several days. Borgstedt and 
Rosen? demonstrated definite electroencephalo- 
graphic changes in the neonates of medicated women 
that paralleled a depression of a wide range of behav- 
ior. | 

While most investigators describe drug effects lasting 
only a few days, several workers have advanced the 


86 Myers and Myers 


January*l, 1979 
Am. J. Obstet. Gynecol. 


Table I. Animal studies showing relation between MORE use during pregnancy 


and increased fetal mortality rate 


Dose in Mortality 
Author Species : 70 kg man No. litter rate (96) Frequency of dies 


Armitage™ Barbital 25 mg 
30 mg 
35 mg 
40 mg 
Pentobarbital | 16 mg 
, Becker and Guinea  Pentobarbital 28 mg/kg 
colleagues” pig 40 mg/kg 
30 mg/kg 
38 mg/kg 
Hoffeld and Rat Reserpine 0.1 mg/kg 
Webster$? Meprobamate 60 mg/kg 
Chlorpromazine 6 mg/kg 
Jewett and Rat Chlorpromazine 6 mg/kg 
Norton® Reserpine 0.1 mg/kg 
Kletzkin and Rat Meprobamate 60 mg/kg . 
associates”! 
Werboff and Rat Reserpine 0.1 mg/kg 
Kesner® Chlorpromazine 6 mg/kg 
Meprobamate 60 mg/kg 
Zemp and Mouse Phenobarbital 20 mg/kg 
Middaugh® 40 mg/kg 
80 mg/kg 


*Dead at 2 days. 
t Stillborn. 
Stillborn or died during first week. 


view that certain drugs continue to exert an influence 
on infant behavior over long periods of time. Thus, 
Conway and Brackbill®** have evaluated the effects of 
various sedative and anesthetic drugs on the sub- 
sequent behavior of the neonates. Infants delivered 
after administration of such medication show di- 
minished muscle tone, orient to novel auditory stimuli 
for longer periods, and follow visual objects less persis- 
tently than do normal infants. Evidence of behavioral 
depression lasted for as long as a month. Other inves- 
tigators have observed behavioral alterations as late as 
the end of the first” and fourth months.® These inves- 
tigators found the infants of medicated mothers are 
slower to inhibit their attention to repeated presenta- 
tion of visual stimuli than are the infants of mothers 
that remain free of drugs. These authors also attribute 
differences in time spent smiling and differences in 
infant cuddliness to differences in medication use dur- 
ing labor.?? 

Kraemer and colleagues! have suggested that many 
factors other than maternal labor medication may 
influence newborn and later infant behavior. Indeed, 
Yang and colleagues*? have scrutinized a number of 
both drug and nondrug variables that may separately 
orin various combinations affect infant behavior. Vari- 
ables they examined included attitudes, reactions, and 
fears of the women regarding their pregnancies and 


7,780 mg 22.2* One dose 
9,840 mg à One dose 
10,890 mg 77 3.2* One dose 
12,450 mg 4 20.0t One dose 
1,870 mg 6 3.3 One dose 
1,960 mg 2.6 One dose 
2,800 mg 1.7 f One dose 
2,100 mg 811 One dose 
2,260 mg 79t One dose 
7 mg - Four days 
4,200 mg - Four days 
420 mg —. Four days 
420 mg 24.54 Four days 
7 mg 4.9+ Four days 
4,200 mg - Four days 
7 mg - Four days 
420 mg - Four days 
4,200 mg . - Four days 
1,400 mg 204 Daily (last trimester) 
2,800 mg 304 Daily 
5,600 mg 434° Daily 


the well-being of their infants. Both the quality and the 
quantity of expression of these variables correlated well 
with the amounts of pain-allaying drugs requested or 
administered during labor. That is, women who re- 
quired medication at high doses differed in many re- 
spects from women who rejected medications entirely 
or required them only at low doses. Even so, multiple 
regression analyses revealed only weak correlations be- 
tween any of the pregnancy, labor, or drug-use vari- 
ables examined (including doses of sedative and 
analgesic agents used) and infant behavior at 2 days 
of age. Other investigators have demonstrated a re- 
lation between a woman’s anxiety as measured dur- 
‘ing prenatal visits and the amounts of sedative and 
analgesic drugs subsequently used during labor and 
delivery. 
Anxiety-prone women as compared with tranquil 
women are more strongly negative toward child rear- 
ing and their interactions with their infants are more 


` troubled. Furthermore, the babies of apprehensive 


and, often, forthrightly hostile mothers generally are 
developmentally inferior to the babies of women who 
are self-assured when tested on either the Infant Men- 
tal or the Infant Motor Scale. These results bolster the 
claim of Yang and associates? that the women's per- 
sonality characteristics associated with greater medica- 
tion use rather than the actual medication, use itself 
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condition the later behavioral differences demon- 


strable in the infants. These results raise definite 
doubts about the interpretation of the earlier drug-use 
studies and they challenge the conclusions drawn with 
respect to late influences of these drugs. | 
Few animal studies have investigated the relation be- 
tween drug use during pregnancy and later infant de- 
velopment. What studies are available have shown that 
injecting any one of a variety of sedatives or tranquiliz- 
ers into pregnant rats, mice, or guinea pigs reduces 


their offspring's later learning ability and/or alters. 


their activity райегпз.® 7! However, in almost all of 
these studies, the drugs were administered at doses 


ranging from three to 50 times the accepted human. 


dose, as Table I indicates. In many of these studies, tlie 
drugs administered were given at such high doses they 
decreased the litter size and/or increased the stillbirth 
rate. In two studies, they also increased the maternal 
mortality rate. 79 

In the first section we pointed out that opposition to 
the use of pain-allaying or sedative drugs developed 
because the idea was accepted that they caused fetal 
asphyxia and brain injury. More recently, further resis- 


tence to their use developed because many studies sug- . 


gested that these same drugs adversely affect infant 
behavior. A third development has also served to re- 
duce the general acceptibility of these drugs for 
obstetric practice. 


Establishment of lay organizations dedicated to 
fostering “natural childbirth” 


A variety of lay organizations have been established 
whose purpose is to examine the situation of women in 
labor with regard to the safety and well-being of both 
the women and their offspring.* A major impetus lead- 
ing to their establishment has been a disaffection with 
earlier obstetric practice and a concern about the obste- 
trician’s lack of consultation with his patients on impor- 
tant issues bearing upon the management of labor. 

The concepts advanced by Read and Lamaze have 
greatly influenced these organizations. In 1944, Read” 
published a popular text in which he advanced the view 
that emotional tensions developed during labor largely 
account for the painfulness of uterine contractions. He 
believed these tensions originate from pre-existing 


fears and advocated that women prepare for labor . 


weeks in advance by practicing techniques of muscle 
relaxation and breathing exercises. He also advocated 
that women be better informed of the physiologic pro- 


*These organizations include American Society for Psy- 
choprophylaxis in Obstetrics, Association of Mothers for Edu- 
cated Ghildbirth, and International Childbirth Education 
Association. 
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. cesses underlying labor and delivery. He claimed that 


women properly prepared for "natural childbirth" 
rarely require sedative or analgesic drugs. 

Lamaze” introduced the psychoprophylactic method 
of childbirth. This method also stresses women's need 
for psychological preparation for labor and advocates 
breathing exercises that patients can concentrate on 
during labor. The patient's preoccupation with these 
exercises minimizes the pain commonly associated with 
uterine contractions. Lamaze believes a woman's pain 
perception during labor results from her psychic in- 
corporation of society's anxious attitudes toward birth. 
Both Read and Lamaze have preached the view that 
childbirth is a natural physiologic process women 
should be fully conscious of and participate in unen- 
cumbered by drugs. | 

» The effectiveness of a childbirth education program 
patterned after Lamaze's method in allaying anxiety 
and easing labor has been investigated. Zax and co- 
workers” found that women who participated їп such 
prenatal education classes failed to differ significantly 
from women not afforded such an opportunitv in the 
anxiety they experienced during labor and delivery. 


' However, women who participated in the classes did 


reduce medication use and achieved more positive feel- 
ings toward birth itself. Additional benefits accrued 
when the husbands also attended the childbirth educa- 
tion classes and infant delivery.”> 76 

The influence of Read and Lamaze has strengthened 
many women's resolve to refuse all sedative, analgesic, 
and anesthetic drugs when the time approaches for 


: labor and delivery. This influence, taken in combina- 


tion with the widespread opinion that drug use is risky 
for the infant, has created a situation where few vaginal 
deliveries are currently carried out with general anes- 
thesia and the use of sedative and analgesic agents is 
markedly curtailed. 


Findings from animal studies 


Animal studies failed to confirm the presumed de- 
leterious effects of sedative and anesthetic drugs. 
Animal studies of various aspects of fetal asphyxia in- 
cluding its modes of development, its relation to 
phystologic changes in the mother, and its effects on 
the brain of the fetus have generally revealed positive 
rather than negative effects of sedative and anesthetic 
drugs. These studies and their implications for obstet- 
ric drug use are discussed in some detail here in an 
effort to present a more balanced perspective. This 
further elucidation of the pharmacologic properties of 
certain of these drugs questions whether many of the 


- past judgments rendered against their use are fully 


justified. Rather, this work suggests that important 
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Fig. 1.. Intrauterine pressure, ‚ maternal and fetal blood pres 
. sure, and fetal heart rate before, during and after the experi- - 


menter confronted the mother to offer her. apple slices. This - 
„interaction caused bradycardia and hypotension in the fetus. 
A total of 3 to 5 min was required after the experimenter’ 


withdrew for restoration of. the heart rate and blood pressure. 


` of the fetus to prestimulation values. 


constr uctive roles, these. agents may piay Ше Беш k 


overlooked and other of their properties badly. misin- 
terpreted. Finally, this work demonstrates that. certain: 


-of these drugs, while they. may cause serious fetal; as- | 
phyxia and even, fetal death when used at. one dose: І 


“level, may actually: prevent its developinent. or, f al- 


` ready. present, reduce its magnitude when used at an- . 


other.dose level. 


Marked maternal psychologic stress causés ; fetal : 
asphyxia. A 10 year experience of physiologic studies es 


on over 1,500 dated rhesus monkey pregnancies has- 


provided ‘information strongly suggesting that marked. . 
maternal anxiety may adversely affect the fetus. The . 


earlier facilities of the Laboratory of Perinatal Physiol: - 
ogy. іп Puerto Rico afforded the opportunity :c of com-. 
paring the reproductive successes of two rhesus mon- 
key populations, one living free on offshore. islands and. 
the other maintained in cages as.a captive breeding: 
colony. The animals in the caged setting are ‘consid- 
ered to be considerably stressed ' because of their 
confinement in restricted spaces and their enforced: 
daily contact with man. Indeed, telemetéred electro- 


cardiographic studies carried out with caged animals im., ` 
another setting have shown marked changes in heart ` 
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Fig: 2. Intrauterine pressure, fetal aud maternal blood pres- 
sure, and fetal heart rate before, during and'after a pregnant. 
monkey Was exposed to three 1 min: episodes of psychological 
stress. Two of the three produced bradycardia and Һуроѓеп- ` 
sion in the fetus, developing and remitting with latencies of 50 
sec. Thé third stress stimulation produced only a minimal 
fetal response, suggesting habituation of the mother. 


rate: according to time of day and schedule of activity of 
the. animal -caretakers, suggesting a relation of these 
changes to anxiety. or appr ehension.” Thus, the re-. 
duced heart rates (110 beats/min) observed during the 


. night augmented to rates as high as 180 beats/min 


when the work forcé arrived in the early morning. The 
heart rate then remained.high during the work day but 
declined dramatically. when the work force vacated the 
premises in ‘the late afternoon. In contrast to the stress-. - 


‘ful situation of animals held in cages, those living free 
on off-shore islands in tropical seas clearly enjoy more. 


unencumbered . lives’ and. ре тео minimal harass- , | 
ment fróm man, 


Several ү гк in. reproduction: Maud out under ^ 


these two circumstances. The placentas obtained from .- 
the monkeys of the two 'populations were quite differ- 
ent in gross morphology; The cotyledons of the free- 
ranging monkeys were more clearly demarcated and 
their margins more distinctly identifiable than were the 
cotyledons of the caged animals. The.placentas of the 
free-ranging animals weré also thinner and a lighter 
colcr than those of caged female animals. Most impor- 


` tant, however, the mean birth weight’ of, animals born 


in the free- -ranging environment was significantly 
greater than that of animals born in the more stressful 
environment of the caged colony. 

The free-ranging female animals which enjoyed full. 
freedom. of movement also exhibited fewer stillbirths 
than did their sisters maintained in caged арау 
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Fig. 3. Three further episodes of maternal psychological stress stimulation, each of which produced 
further episodes of fetal bradycardia and hypotension. The final, more prolonged period of stress 
caused especially marked bradycardia and hypotension of the fetus which nearly resulted in in- 
trauterine death. During the two hours of recording of physiologic parameters of the awake mother 
and fetus the fetus showed progressive alterations of blood composition indicative of heightening 


asphyxia. 


Thus, the 450 to 700 animals living on the island of 
Cayo Santiago steadily exhibited an exceptionally low 
stillbirth rate as best as could be determined during six 
years of observation.” In contrast, the animals in our 
own and in other® caged colonies regularly suffered a 
stillbirth rate of 15 to 17%. These observations suggest 
the greater psychological and other stresses engen- 
dered by the animals held in cages caused increased 
stillbirths. In accordance with this suggestion, the 
stillbirth rate among rhesus monkeys trapped in the 
wild and shipped from India to research laboratories in 
the United States varied between 70 and 100% in ear- 
lier years. This high rate of fetal loss was generally 
attributed to the fact that female animals suffered a 
high frequency of infection": 82 and were deprived of 
food and water during transport. However, the ani- 
mals were also exposed to marked psychological stress 
in relation to trapping and shipping and such psycho- 
logical stress should be counted among the factors that 
may have influenced the stillbirth rate. The high 
stillbirth rate earlier observed has.now been dramati- 
cally reduced by more thoughtful and self-conscious 


: handling of the animals at all steps during their capture 


and shipment. Important among these new -handling 
tÉchniques has been the giving of human rubella 
gamma globulin prior to shipment and the reducing of 
psychological stress ‘by providing for a single rather 
than a gang caging of the animals and by using tran- 
quilizing drugs during critical stages of handling, 
Additional data supporting the hypothesis that psy- 
chological stress of the rhesus monkey adversely affects 
the fetus comes from our limited experience in trans- 
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Fig. 4. Maternal blood pressure, intrauterine pressure, and 
fetal blood pressure and heart rate before, during, and.after 
another pregnant monkey was exposed to a 1 min eoisode of 
psychological stress. This produced marked fetal bradycardia 
and hypotension. These changes required 15 to 20 min for 
full recovery. Fetal blood samples taken immediate-y before, 
during, and following recovery demonstrated significant re- 
ductions in oxygen values during bradycardia. These data 
support the view that the fetal bradycardia and hypotension 
produced by stress of the mother are caused by enhanced 
asphyxia. 


porting pregnant monkéys across Puerto Rico. We ob- 
served a high stillbirth rate in a small group of monkeys 
captured on Cayo Santiago, held in cages overnight, 
and trucked 35 miles to San Juan. This capture and 
brief shipment took place under controlled conditions 
that ruled out any role of nutritional deficiency, dehy- 
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Fig. 5. Intrauterine pressure, blood pressure, and heart rate 
of an awake mother and her markedly asphyctic fetus, de-. 
monstrating the improvements in composition of fetal arterial 
blood and cardiovascular status brought about by injecting 
300 mg of pentobarbital into the mother. These im- 
provements lasted for well over an hour. 


dration, or infection in causing the observed high rate 
of fetal loss. | ү 

А number of other observations attracted our atten- 
tion because of their implication that exposure of 
pregnant rhesus monkeys to high degrees of stress may 
cause fetal death. We observed, that stillbirths took 
: place at a distinctly higher frequency than expected 
three to six days after female animals were handled for 
any of a variety of reasons including blood sampling, 
abdominal palpation, or following escape and recap- 
ture in the animal room. Similarly, we observed that 
the fetuses of monkeys undergoing stressful induction 
‘of anesthesia typically show blood chemical compo- 
sitional changes that indicate the presence of asphyxia 


when the first blood samples are withdrawn for: 


analysis. 

These observations stimulated us to investigate 
specifically whether psychological stress applied to the 
mother affects oxygenation of the fetus. Fifteen preg- 
nant rhesus monkeys were anesthetized with pen- 
tobarbital and polyetaylene catheters were positioned 
in the femoral arteries of the mothers and fetuses. As 
the mothers awakened from anesthesia, in the lateral 
decubitus position, the oxygen values of fetal arterial 
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Fig. 6. Changes in Ро», pH, and Pco, of fetal arzerial blood 

over a 3 hour period as the mother awakened from anesthesia - 
and for a further 24 hours following re-establishment of 
anesthesia. As the mother awakened, Po; and pH of the fetus 
decreased and Pco, values increased. Reanesthetizing the 
mother significantly increased the Po; and pH and markedly 
reduced the Рсо, values of fetal arterial blood, i.e., it reduced 


fetal asphyxia. 
° 


blood regularly slowly declined, often to markedly low 
values.** 81 This fetal asphyxia developed or, when al- 


‘ready present, worsened even though the mothers re- 


mained well oxygenated and the blood pressures were 
demonstrated to fall within the normal range. 

The awake mothers were placed in chairs and the 
mothers and fetuses closely monitored for many hours 


«o4 
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to several days. When the mothers, already anxious ' 
from their unaccustomed treatment, were subjected t to` 


further short- periods of psychological stress, their ` 


. fetuses regularly showed short periods of intensifica- 
tion of asphyxia. In the case illustrated in Fig. 1 the - 
- experimenter, concerned about the mothér's food de- — 


privation, stepped forward and offered her a morsel of 


food. Mother 906F simply averted ‘her head. During _ 
the 3 min taken up by this interaction, the fetal heart ' 
rate; previously stable, decreased from 160 to: 120 | 


beats/min and the fetal mean blood pressure declined 


` . from 46 to 36 mm. Hg. Then, during the next 4 to 6 ` 


min after the experimenter returned to the polygraph, 

the fetal heart rate and blood pressure again recovered 
to their pre-encounter values. A subsequent exposure 
of the whole series.of pregnant monkeys to episodes of 


discrete, experimentally produced psychological stress __ 


caused discrete episodes of bradycardia and hypoten- . 


‚ sion in their fetuses resembling that evoked by the at- 


tempt at feeding described above. Further examples of 
fetal responses to psychological stress of the mother are 
presented in Figs. 2 and’3. The fetal heart rate changes 


І regularly first appeared and usually began to terminate ` 
, with a 50 second delay from the time of onset and the 
time of termination of the psychological stress: of the 
| mother; “Sometimes, when the mothers were excessively : 


anxious or when.the fetuses were already markedly ` 
asphyctic, the episodes of fetal bradycardia and hypo- 


tension, instead of beginning to recover starting 50. 


seconds after termination of psychological stress, per- 


` sisted for many minutes (see, for example, the tracings, | 


reproduced in Fig. 1). , ; 

The episodes of fetal bradycardia and ‘hypotension 
were presumed caused by a concomitant reduced oxy- 
gen transfer to. the Ёегиѕ.85 88 This inference was sub- 
sequently tested and confirmed by examining the oxy- 
gen values of blood samples withdrawn before, during, 
and after episodes of fetal bradycardia and hypoten- 


sion provoked by stressing the mothers as the tracings 
of Fig. 4 illustrate. Such bradycardiac responses ap-: 


peared only.in fetuses already asphyctic when the stress 


was applied. This is to be expected since only such: 
fetuses.will experience reductions in blood oxygen con- 


tent to values. sufficiently low to lead to heart rate. 
changes. Less aspliyxiated fetuses, though they too may | 
sustain reductions in arterial blood oxygen content, 


. likely will not do so to the extent necessary to alter. 


heart rate. As the awake and restrained mothers and 


their fetusés were observed over many hours, the fetal ` 


asphyxia continued and, in most instances, worsened 
until the fetuses died or were surgically delivered. 


The asphyxia of these fetuses could be reduced in’ ` 
г every instance by. reanesthetizing the mothers with 
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| pentobarbital. вз Тһе recordings presented in Fig. 5 and 
7 the plots of Fig. 6 illustrate this barbiturate effect. | 


These and other studies. carried out with rhesus mon- 
keys. have pointéd out the complex mode of actipn of 
the barbiturates as they affect the oxygenation of the _ 
fetus. When pentobarbital is administered at high 
doses, it produces asphyxia of the fetus by lowering: 


_ maternal, blood pressure due to vascular smooth mus- 


cle relaxation and diminution of cardiac contractility. 


‘Furthermore, such asphyxia produced by pentobarbi- 


tal may become sufficiently profound to lead to fetal 


- death after.a variable time up to several-hours. How- 


ever, merely raising the maternal blood pressure by , 
infusing norepinephrine, 1.0 zg/kg/min, dramatically . 
improves fetal oxygenation in these instances.* 

While administering’ barbiturates to pregnant mon- 
keys at exceedingly high doses regularly causes marked 


: fetal asphyxia, often requiring hours for its full devel- | 

` opment, . their administration at moderate doses to 
-awake mothers whose fetuses have become asphyctic 
because of'niaternal anxiety regularly improves fetal 
oxygenation. How is this paradoxical action to be un- 


derstood? The fetuses of the stressed. and anxious 


; mothers are likely asphyctic because of excessive ma- 
S ternal ‘sympathetic nervous system activity associated 


_ with a constriction of the uterine blood vessels. When 


| ` barbiturates are administered to such animals at mod- | 


erate doses, they likely improve fetal oxygenation by 
reducing maternal sympathetic nervous system activity . 


‘and improving uterine. blood flow. More about these- 
relations ‘is discussed below. 


The rhesus. monkey is’ not alone in damage to the 
fetus as a result of exposure to ‘psychological stress. 
Studies with other animal species have also demon- 


strated adverse fetal effects of maternal stress. Thus, 


pregnant писе handled excessively show increased 
rates of embryonal: death and resorption.®" Pregnant 


‘rats exposed to intermittent ringing bells and flashing 
‘lights® or to ringing of an.alarm for 1 min periods 
` every 10:min for 2 days? also showed increased em- 


bryonal resorption rates. Both rats? and mice?! showed 


. increased' fetal loss - when exposed to conditioned 


avoidance situations where the opportunity for escape: 
was denied. They exhibited the same increased fetal 
loss whether or not the experiment was set up so they 


received electric shocks. When the adrenal medullas 


were removed from the female animals prior to breed- 
ing. thus inter fering -with subsequent sympathetic 
nervous system-mediated catecholamine release, the 
frequency of stress- induced fetal TOSSES attenuated sig- 


nificantly.®: E EE S 


, *Unpublished studies: .: 
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Mental states affect blood supply to abdominal and 
pelvic visceral organs. Beaumont,? an American 
physiologist, was the first to conclude that mental states 
influence the blood supply to visceral organs. This in- 
terpretation became apparent in 1833 when Beaumont 
observed the gastric mucosa of Alexis St. Martin, an 
American Indian with a permanent gastrostomy open- 
ing caused by a gunshot wound. When Mr. St. Martin 
was at ease, the mucosa remained a bright red color. 
When he became tense or angry, the mucosa blanched. 
Many years later, Pavlov” demonstrated that not only 
the blood suppl but also the secretions of many inter- 
nal organs and glands are under nervous system con- 
trol. However, it remained for Cannon? to establish 
the fact that the.many functional changes observed in 
visceral organs brought about by fear or anger are 
mediated through the sympathetic nervous system. His 
"fight or flight" hypothesis posited that agitated mind 
states including fear or anger divert the blood flow 


away from the vegetative visceral organs to somatic ' 


structures inclucing the heart and striated muscle to 
enhance their availability for emergency use. 

Only recently 3ave methods of blood flow measure- 
ment become sufficiently refined to allow accurate 
measurement of the magnitudes of these blood flow 
changes. Animal physiologic studies have now shown 
that stimulating the splanchnic nerve, the major sym- 


pathetic nerve supplying the abdominal and pelvic in- . 


ternal organs, diminishes blood flow to the gastric mu- 
cosa by 53%% and to the duodenal mucosa by 2990.99 
Splanchnic nerve stimulation also reduces the caliber 
of gastric submucosal arterioles by 28%% and lessens 
that increase in gastric mucosal blood flow provoked 
by pentapeptides or histamine by 58 and 51%, re- 
spectively.” | 

The administration of catecholamines also markedly 
retards blood flow to most abdominal viscera. Thus, 
` infusion of epinephrine into the celiac® or of nor- 
epinephrine into the mesenteric artery! of dogs 
diminishes blood Лом through these vessels by 60 and 
57%, respectively. Infusion of norepinephrine into the 
mesenteric artery of cats at half this rate diminishes its 
blood flow by 7595.1?! 

These marked blood flow reductions demonstrable 
during the first minutes of catecholamine, infusion or 
autonomic nerve stimulation are generally followed by 
a partial or, sometimes, a complete restoration of blood 
flow even though nerve or pharmacologic stimulation 


is continued. This relaxation of constriction despite a ' 


continued stimulation, termed an “autoregulatory es- 
cape,” is thought to be a property that all blood vessels 
possess to some degree. Despite the ready demonstra- 
bility of autorequlatory escape in the case of most blood 
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vessels, a number of studies have demonstrated sus- 


tained reductions in blood flow to a number of visceral 
organs in response to sustained pharmacologic?? or au- 
tonomic nerve?* ?8 stimulation. 


The extent to which the brain controls blood flow to 


various bodily organs has been studied by stimulating 


the hypothalamus in anesthetized or awake animals. | 


Hypothalamic stimulation causes different effects on 
the blood vessels of different organs. Thus, while 
hypothalamic stimulation increases both the blood 
pressure and the heart rate, it also decreases the blood 
flow through the renal and increases the blood flow 
through the femoral агіегіеѕ.!% The authors of this last 
study concluded that hypothalamic stimulation con- 
stricts the renal blood vessels but affects the blood ves- 
sels of the hind limb only in a minor way. Cobbold 
and collaborators'™ stimulated the hypothalamus and 
found marked reductions in blood flow to most abdom- 
inal organs. Indeed, the blood vessel-constrictive ef- 
fects produced were so marked the intravenous injec- 
tion of India ink failed to darken parenchymal tissues 
in some gut areas. 

The changes produced by РА stimulation or apply- 
ing psychological stress in cardiovascular function and 
in blood flow to various organs have been studied ex- 
tensively in unanesthetized dogs, monkeys, and ba- 
boons.!?^-!1? AJ] these studies concur in the finding that 
application of psychological stress or stimulation of the 
hypothalams increases blood pressure and heart rate 
and augments blood flow to the extremities while re- 
ducing blood flow to most abdominal organs. Applica- 
tion of psychological stress to rhesus monkeys increases 
both cardiac output and total peripheral vascular resis- 
tance. Furthermore, the proportion of cardiac output 
distributed to kidneys, skin, gastrointestinal tract, 
spleen, and pancreas decreases while that passing to 
the heart, skeletal muscle, and liver increases. The 
blood flow alterations produced by stress stimulation 


persist even though the stress stimulation may be con- 


tinued for many hours.!07- 199 

The effects of psychological stress or of sympathetic 
nervous system stimulation on uterine blood flow have 
been examined in only a few studies. Greiss and 
Gobble‘! have observed that exposure of pregnant 
sheep to unfamiliar surroundings, loud noises, or other 
frightening stimuli reduced uterine blood flow as much 
as 25 to 3396. Splanchnic nerve stimulation reduced 


-uterine artery blood flow almost to the point of stasis. 


Greiss and Gobble failed to mention whether the 
uterine.blood vessels of their sheep showed signs 
of autoregulatory escape during continued nerve 
stimulation. 

Few authors have investigated possible species dif- 


ox 
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ferences in the regulation of blood vessel reactivity. 
Indirect evidence suggests the uterine blood vessels of 
nonhuman primates are considerably more reactive to 


stress stimulation of the: maternal organism than arè ., 


the same blood vessels of sheep. Further supporting 
the possibility of considerable species differences in the, 
suprasegmental control of the sympathetic nervous sys- 
tem and, hence, of the reactivity of the uterine blood 
vessels in stress situations are the marked. differences 
observed in the ease with which chronic fetal prep- 
arations are maintained in rhesus monkeys as com- 
pared to sheep.9 Is it possible the rhesus monkey 
fetuses die in a high proportion in awake preparations 


because rhesus monkeys are subject to more marked: 


activations of the autonomic nervous system and a 
greater uterine blood vessel reactivity to psycholog- 
ically stressful situations than are sheep?* 

Several studies have described the effects of injecting 
: orinfusing catecholamines on uterine artery blood flow 
in pregnant sheep!?7!'5 and dogs." When epineph- 
© rine or norepinephrine.are infused at low doses they 
reduce uterine artery blood flow by as much as 30% to 


6596 іп sheep and 30% to 100% in dogs. All inves- ` 


tigators observed a relation between catecholamine 


concentration achieved in circulating blood and mag- 
nitude of uterine artery blood flow reduction. Simi- ` 


larly, all investigators described similar actions for epi- 


nephrine and norepinephrine in reducing blood flow . 


through the uterine arteries. Since these catecholamine 
infusions were continued only 1 to 5 min, the extentto 


which the uterine blood vessels ешь autoregulatory ` 


escape remains unknown. 

Angiographic techniques have further elucidated the 
effects of injection of catecholamines on caliber of uter- 
ine blood vessels. When either epinephrine"? or 
norepinephrine! i is rapidly injected the lumina of the 


uterine blood vessels are markedly reduced in size in‘ 
pregnant rabbits and guinea pigs. Similar injections - 


*The cardiovascular дава produced during pregnancy 
by "stress," "anxiety, etin 
studied in man. Such changes, when finally examined, may or. 
may not compare to those observed іп animals. If significant 
alterations in blood flow distribution to various organs are 
ultimately demonstrated in man, it is not.clear whether they 
will more closely correspond to the alterations brought about 
in monkeys, a species that is highly reactive, or in sheep, a 
species considerably more stable. The present impossibility of, 


measuring continuously in man either the blood flow through ; 


the uterine blood vessels от. fetal oxygenation (except by ob- 


serving fetal heart rate patterns and intermittently sampling 


fetal blood) necessitates a continued utilization of animal 
studies as a basis for understanding uterine blood vessel reac- 
tivity. Until modern technology advances to the extent that 
data are directly available from man, considerable caution 
must he exercised i in generalizing animal findings to the situa- 
tion in man. 


apprehension,” etc., have been little” 
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into monkeys dramatically attenuate or obliterate those 


` arterial “spurts” otherwise readily demonstrable in the 


placental circulation when contrast material is injected 
intra-arterially.7? `7 ` 

: The effects on- the. fetus Shen epinephrine .or ` 
norepinephrine i is injected into the mother have been 


‘evaluated in guinea pigs and rabbits. Fifty seconds after 
.such an injection, the fetuses of both species develop 
‘markéd bradycardia and hypotension." ? The in- 


vestigators carrying out these studies inferred that 
catecholamine injection into the mother causes as- 
phyxia of the fetuses because the catecholamines con- 


: strict the maternal uterine blood vessels and reduce 


maternal blood flow through the placenta. Injection or 
infusion of pure alpha (norepinephrine) or pure beta 
(isoproterenol) recéptor-stimulating agents into preg- 
nant rhesus monkeys reduces the oxygen content of 
fetal arterial Ыооа.!23- ?5 However, such catecholamine 


. infusions lead to fetal bradycardia and hypotension 


only when the oxygen content of fetal arterial blood is 
already reduced to low levels prior to infusion. Still 
other studies have shown that pregnant rabbits injected 
daily with catecholamines during the second half of 
pregnancy ‘show. a higher frequency of premature 
labor, increased stillbirths, and growth retardation of 
fetuses.!?9 127 Similarly, pregnant rabbits exposed to 


‘loud noises throughout pregnancy show increased in- 


cidences of both growth retardation and growth stimu- 


` lation of fetuses.!?* The latter effect likely results from 


reduced fetal crowding iua to early death of 
uterus-mates. 
The results of these studies beginning with psycho- 


' logical stress, extending through electrical excitation of 


the hypothalamus or peripheral sympathetic nerves, 
and including pharmacologic stimulation of adrenergic 
receptors all agree that the blood vessels that supply the. 
abdominal and pelvic organs including the uterus are 
all exquisitely reactive. The findings of Rosenfeld and 
colleagues! go still further to suggest the blood vessels 
supplying the uterus may be more reactive to catechol- 
amine stimulation than are the blood vessels supplying 
other organs. It is obvious that any influence that con- 
stricts those blood vessels that supply the uterus and its 
contents also leads to asphyxia of the fetus. 


' Findings from studies with man 

. ‘Epidemiologic studies suggest maternal mind state 
may affect pregnancy outcome. The daily press regu- 
larly presents detailed columns depicting the calamities 
that befall man. Pregnant women are occasionally in- 
volved and their lives affected. A woman visiting from 
Mexico narrowly escaped injury from a passing au- 
tomobile on a Washington street corner. Although un- 


` 
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Fig. 7. The effects of acute maternal anxiety on maternal and 
fetal heart rate in man. At zero time, maternal anxiety was 
produced by loudly d-opping a metal container anc discharg- 


ing a flash bulb. The ‘etal heart rate response was delayed by ` 


45 sec after that of the mother. (From Copher, D. E, and 
Huber, C. P.: Heart rate response of the human fetus to in- 
duced maternal hypoxia, Ам. J. OBSTET. GYNECOL. 98:320, 
1967. Published by Tke C. V. Mosby Company.) 


injured, she was delivered of a stillborn infant 3 days 
1аїег.!® A columnist discussed the. need fcr more 
half-way houses for battered women. He recounted the 
case of a. battered wife who suffered a stillbirth only 
days after she was beaten by her husband.!?? Obstetri- 
cians, with their wide patient experience, also provide a 
broad base of information suggesting that extreme ma- 
ternal anxiety may adversely affect the fetus. Though 
anecdotes, whatever the source, must be rigorously 
excluded from any serious consideration of influences 
affecting pregnancy outcome, the possibility that ma- 
ternal fear may оссаѕ:опаПу affect the fetus and even 
cause fetal death in susceptible individuals must not. be 
ar bitrarily ruled out. This is the more so since the cause 
of fetal and neonatal death remains unexplained in as 
many as 30 to 50% of autopsied cases. 5?! 135 | 
The human fetus is clearly affected by the mother's 
emotional state. Sontag and associates,!?* working some 
years back, examined the effects of playing 10 min 
stretches of the mother’s favorite music on the heart 
rate of the mother and fetus. While such stimulation 
“failed to alter the heart rate of the mother it sig- 
nificantly increased that of the fetus. The fetal heart 
rate increase started 60 to 75 seconds after the begin- 
ning of music. However, the heart rate increase soon 
abated spontaneously despite the continued playirg of 
the music. Sontag and <ssociates also showed that the 
‚ fetuses of women who exhibit more marked changes in 
skin resistance, heart and breathing rates, and variabil- 
ity of heart and breathirg rates in response to breath- 
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Fig. 8. The effects of maternal anxiety on maternal and fetal 
heart rate in man. During psychic stimulation, the mother, 
breathing room air through rubber tubing attached to a 
Douglas bag, was informed she was breathing a gas that con- 
tained only half the oxygen necessary to support the life of 
her-fetus. This false statement produced a quickening of both 


- the maternal and fetal heart rate that lasted longer than 10 


min. (From Copher, D. E., and Huber, C. P.: Heart rate re- 
sponse of the human fetus to induced maternal hypoxia, AM. 
J. OBSTET., GYNECOL. 98:320, 1967. Published by The C. У. 
Mosby Company.) І 


holding are. significantly more active than are the 
fetuses of women who are less reactive in these re- 
spects. Sontag! has observed that the fetuses of 
women ündergoing severe emotional stress significant- 
ly increase their bodily movements. A woman devel- 
oped some of the symptoms of toxemia including hy- 
pertension and proteinuria while under study. As these 
symptoms developed, her fetus markedly increased its 
bodily movements and as the toxemic symptoms abated 
the excessive fetal motor activity also diminished. Thus, 


‚ Sontag has presented evidence that maternal circum- 


stances associated with great emotion increase the fetal 
heart rate, enhance its beat-to-beat variability, and in- 
crease fetal bodily movement. Copher and Huber,’ 
working independently, have provided especially 


clear-cut examples of how stress stimulation ‘of the { 


mother causes heart rate changes in the fetus (see their 
remarkable records reproduced with permission in 
Figs. 7 and 8). The fetal heart rate response to stress of 
the mother both in man"? and in subhuman primates*?e 
develops about 50 sec after the application of stress. As 
Sontag апа associates!?! pointed out, the constancy of 
the fetal heart rate response and its timing related to 
stress stimulation of the mother clearly ties the fetal 
heart rate response into physiologic changes taking 
place in the mother and speaks against their being 
caused by direct stimulation of the fetus. . 
Several circumstances occur in which stressfully 
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treating women in labor leads to altered fetal heart rate 


patterns." When women whose fetuses already exhibit 

late decelerations are examined vaginally, the latencies 
2 ginally : 

of the late decelerations in relation to uterine contrac- 


tions shorten. This alteration bears no relation to pres- . 


sure exerted on the fetal head оғ to, changes in the 
mother's position in bed: When four or more physi- 
cians enter the mother's room, the latencies of the late 


decelerations may again shorten. This "white coat” ef- . 
fect has been explained as a fetal response to psy- 


chologic stress of the mother and is thought by some to 


reflect further reductions in oxygenation of the fetus, - 


The shortening of late deceleration latency ‘in these 
circumstances as determined by an on-line computer 


system? lends further support to the view that stress- - 
ing predisposed mothers reduces respiratory gas ex- u$ 


change of the fetus. 

The personality characteristics of women and their 
anxieties during pregnancy have been evaluated with 
respect to pregnancy outcome. Apprehensive women 
‘or women who, though sanguine, have experienced 


excessive stress during pregnancy show increased risks 


of a variety of pregnancy abnormalities including tox- 


emia, premature onset of labor, prolonged labor, as- · 


phyxia of the fetus at birth, and stillbirths.!?9 139-146 


Gorsuch and Key,'** who have analyzed these problems : 


in detail, found no relation between anxiety levels or 
life stresses prior to conception and pregnancy out- 
come. However, when anxieties or life ‘stresses were 
increased during pregnancy they were associated with 


increased incidences of many pregnancy, labon aei $ 


ery, and, later, infant abnormalities. 


The data from the Perinatal Mortality Sur vey d the 


National Birthday Trust of Great Britain have shown 
that women who have lost their fathers during child- 
hood experienced higher stillbirth rates than women of 
an otherwise matched population who grew up in in- 
tact families. The relation between early paternal loss 
and elevated stillbirth rates obtained even when social 
class and other factors were taken into account: 
Women of the same study group with illegitimate 
‘pregnancies showed higher stillbirth rates than did 
women of an otherwise matched group with legitimate 
pregnancies. The relation between maternal anxiéty 
and infant birth weight also has been examined. Anx- 
• іоцѕ mothers bear infants of lower birth weight than do 
sanguine mothers. 148 1 Though many further 


studies may be cited that support a relation between. 
 matérnal psychological stress during pregnancy and 


adverse pregnancy outcome, many others, that have 
"failed to define such a relation also could be cited (see, 
for example, the papers of Burstein and associates!^* 
and Brown'^). For more detailed discussions of the 
effécts of psychological stress.on fertility and preg- 
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- nancy outcome, see the extensive reviews of Davids and 


DeVault,” James, Grimm,'? and Ferreira? — | 
The studies described above that suggest a relation 


‘between stress and adverse pregnancy ошсоће · have 


generally dealt with the life situations of ordinary 
people living in ordinary times. Given the stability of 
life in ordinary times in our geogr. aphic area, it is not 
surprising that differences of findings have sprung up 


- with respect to effects of maternal stress on reproduc- 


tive success or failure. Under ordinary circumstances, 
when the differences in life situation from one group 
of women to another may be slight, the selection of the 
specific groups to be studied may well determine 
whether or not specific effects on pregnancy outcome 
are observed. Thus, whether the fact of illegitimacy 
adversely affects pregnancy outcome very likely differs 
widely from one group of women to another according . 
to the prevailing attitudes toward Deena within 
the groups. | 

: When reproduction and its success are evaluated in 


-times of extraordinary hardship, the alterations pro- 


duced- by stress become more striking. Thus, majot 


‚ defects of reproduction were documented during the 


wartime occupation. of Holland" and the siege of 


|. Leningrad during World War 11. The abnormalities 


observed with increased frequency included amenor- 
rhea, infertility, stillbirths, premature onset of labor, 
arid fetal growth retardation. Thoügh most authorities 
have analyzed these defects in terms of nutritional dē- 
privation, the possibility that the presence of marked 


stress also may have contributed to the greater repro- 


ductive casualty rate should not be dismissed entirely. 
Not so different.from the crisis situation of wartime 
is the circumstance of women living in the “inner city” 


. or,slum areas of the big cities. A greater proportion of 
` such women sustain high degrees of recurrent psycho- 


logical stress as well as nutritional and other depriva- 
tions, compared to their counterparts living under 
more favorable circumstances in outlying communities. 
Such women from the inner city of low.socioeconomic 


" dass give birth to infants of low birth weight in far 


greater pr oportion and they show much higher inci- 


. dences of’ other pregnancy abnormalities than do 


women living in the same geographic area but who 
enjoy more secure economic circumstances. 99-159 
Quality of housing has been used as a standard of clas- 
sification depicting socioeconomic status. ?? In the city 
wards of Birmingham, England, women of lower 
socioeconomic class (who live in low-cost housing) give 


birth to babies of lower birth weight than do women of 


higher socioeconomic classes. Furthermore, ihe greater 
the difference i in per capita income in the family, the 
greater the reduction of birth weight. This and other 


. effects are greatly magnified when examined in the 
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- context of developing countries. Thus, per capita in- 
come and type of house lived in in India (wnether it is 
mud or masonry) both serve as highly reliable predic- 
tors of ihfant weight at birth.'® 161 Less important but 
still significantly ccrrelated with birth weight are other 
factors including literacy of mother and whether she is 
employed as a manual laborer, as a housewife, or as a 

. professional. Factors that fail to correlate with birth 

weight in these circumstances are physical difficulty of 

work, mothers' attitude toward pregnancy, and pres- 
ence or absence of prenatal care. 

Habitual abortion is a clinical entity of par ticular rel- 
evance to any discussion of the relation between ma- 
ternal personality factors, mind states, and pregnancy 
outcome. Why suck. unfortunate women repeatedly 
suffer fetallosses remains controversial. A multitude of 
factors including cervical incompetence, defective 
germ cells, hormona: imbalances, nutritional deficien- 
cies, and immunologic incompatibiliies all undoubt- 
edly operate in individual cases to account for such 
losses.'? However, a number of serious students of this 
problem have interpreted currently available evidence 
as indicating that specific personality factors or inher- 
ent patterns of excessive autonomic reactivity exhibited 
by a subclass of these women play a deciding role in 
causing fetal loss within this group. For a fuller ciscus- 
sion of this view see the reviews of Јаметт,!'9 Јатезѕ,'® 
Squier and Dunbar,'5* Berle апа Javert," Tupper and 
Weil,'9 and Mann.'® 

The strongest evidence supporting the view tha: psy- 
chophysiologic factors may play a determining role in 
causing fetal death in a significant proportion of cases 
of habitual abortion comes from studies with several 
patient series carried cut in the 1950's and 1950's. 
Pregnant women with a history of three or more con- 
secutive stillbirths were provided continuous psycho- 


logical support and reassurance throughout a further _ 


pregnancy. 187 108 Remarkably, the provision of psy- 
chological support, by itself, greatly increased the 
probability these women would have live births in every 
one of these patient series. '5' This astonishing finding 
suggests the feeling tone of the pregnant woman and 
the depth of her anxieties may decisively affect fetal 
survival among women falling within this special dizg- 
nostic category. 

In as high a proportion as half of all cases of fetal or 

newborn death the cause of death remains undeter- 
` mined despite a full medical investigation including 
postmortem examination.” '% One mechanism that 
may account for a proportion of these “unaccounted 
for” intrauterine deaths may be asphyxia of the fetus 
brought about by severe psychological or other stress of 
the mother. Maternal exposure to such stress, if it is 


и 
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sufficiently marked and takes place in a predisposed or 
highly susceptible individual, may bring about in- 
creased sympathetic nervous system activity, constric- 
tion of the maternal uterine blood vessels, and reduced 
oxygen transfer to the fetus. Data supporting this view 
have been detailed elsewhere and will not be further 
reviewed here.!89. 170 | 

The fetuses of rhesus monkeys exposed to sudden 
marked stress develop blood chemical evidences of 
diminished respiratory gas exchange beginning 50 sec 
after initiation of stress, as already described. Informa- 
tion is lacking as to changes in fetal blood composition 
after maternal psychological stress in man. However, 
early studies have shown that generally stressful cir- 
cumstances including a variety of obstetric complica- 
tions are associated with reduced oxygen values in the 
neonate.’ Furthermore, the oxygen tension of umbili- 
cal vein blood is depressed in fetuses of toxemic preg- 
nancies even when the cord blood is sampled before 
the onset of labor.!?! 

When stressed pregnant ей monkeys whose 
fetuses: are asphyctic are injected with anesthetizing 
doses of pentobarbital, the arterial blood oxygen con- 
tent of the fetuses regularly increases through a wide 
range as already described.® Again, information is 
lacking in man as to the effects of administering seda- 
tive, analgesic, or anesthetic agents to pregnant women 
whose fetuses are asphyctic because of maternal anxi- 
ety and excessive maternal sympathetic nervous system 
activity. Though such direct data are lacking many 
studies have reported a favorable outcome of labor and 
delivery when these agents (excepting the opiates) are 
used.® 1154—40 Since our laboratory experience in treat- 
ing fetal asphyxia has been restricted to the use of bar- 
biturates, it is of particular interest that barbiturate use 
in man, at either sedative or anesthetic dose levels, has 
been commonly associated with a favorable outcome of 
labor. The investigations reported by Trolle!” are par- 
ticularly noteworthy in this regard. Trolle adminis- 
tered phenobarbital as a sedative to women at high risk 
threughout the last trimester. This treatment led to 
such a considerable reduction in anticipated perinatal 
mortality rate that the outcome in the high-risk women 
treated with phenobarbital was favorable even when 
compared to the outcome obtained with women with 
normal pregnancies. Trolle also observed an improved* 
outcome in women when phenobarbital administration 
was restricted to a few days prior to labor. The dis- 
cussions of Seear,? of Secher and Wilhjelm,'? and 
Goodlin'™4 who also have reported favorable outcomes 
of labor and delivery when barbiturates have-been used 
and who advocate the use of barbiturates, especially in 
circumstances where fetal asphyxia may develop, are 
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. particularly noteworthy in the context of Trolle's 


findings. 


Protection of the fetus by barbiturate 
administration to the mother 


The barbiturates protect the fetus by depressing 


brain metabolism. Many papers of the 1980's and . 


1940's pointed out that administering sedative and an- 


esthetic drugs at high doses increased the incidence of . 


"apnea neonatorum.' ' Schreiber advanced the view that 
such drug-induced “apnea neonatorum” was the prin- 
cipal cause of brain injury in the newborn infant. 
However, recent investigations with food-deprived 


pregnant rhesus monkeys have demonstrated that 
utilization of pentobarbital as an anesthetic at dose 
levels sufficient to cause delayed onset of breathing at 


birth, far from injuring the fetal brain, protected it 
against experimentally administered asphyxia." This 
study concluded that “pentobarbital anesthesia re- 


duced the rate of acid accumulation during asphyxia in 


fetal monkeys, increased the duration of primary 
apnea and of gasping, accelerated the establishment of 
rhythmic breathing on resuscitation, and reduced the 
incidence and severity of permanent brain damage as- 
sessed by histologic examination." 
tigators have demonstrated that barbiturates reduce 


demonsttable cerebral metabolic disturbances and pro- . 


tect the brain from asphyxia in both. newborn! 176 and: 
adult animals. 77- +82 


The basis for barbiturate action in protecting the . 
brain against asphyxia remains uncertain. However,’ 
the barbiturates at high doses depress the metabolism 


of brain and other tissues. by. as much :as 30% to 
5076. 779 Thus, it seems possible the barbiturates may 
protect the brain in much the same way as hypother- 
mia‘ !?! by reducing its metabolism and diminishing 


the rate of lactic acid accumulation. This interpretation — 


receives support from the fact that the magnitude of 
extension of brain tolerance to asphyxia (anoxia) 
brought about by barbiturate administration follows 


closely the extent of depression of brain metabolism.?* ' 
The barbiturates at high doses postpone and some- . 


times eliminate the newborn monkey's early efforts at 
quiet breathing. They also delay and extend the gasp- 
ing of newborn animals exposed to asphyxia. All these 
effects probably result from the same nervous system 
depressant properties of the barbiturates that, as we 


. have already seen, likely underlie their brain protective . 


effects. Thus, paradoxically, the "apnea neonatorum" 
caused by barbiturate use at high doses, much dis- 
cussed in the 1940's as indicative of the barbiturates' 
nervous system damaging effects, is, quite to the con- 
trary, indicative of their brain protective effects. 'That 


Many other inves: - 


. “Sedative, analgesic, and anesthetic drugs in labor and delivery 97 


. mature monkey fetuses of food-deprived mothers 


deeply anesthetized with pentobarbital regularly sur- 
vive exposures to episodes of total asphyxia lagting as 
long as 10 min without injury to the brain also speaks 
against the suggestion that exposure to brief episodes 
of apnea at birth underlie peririatal brain damage in 
man. However, it is important to bear in mind the ca- 
veat presented below concerning maternal nutritional 


„state and its effects on fetal response to asphyxia. 


The limited rhesus monkey studies carried out thus 
far have demonstrated that barbiturate use at high 
doses enhances rather than reduces the rapidity with 
which newborn animals exposed to asphyxia establish 
normal spontaneous breathing afterward.! Further- 
more, deeply anesthetized asphyxiated newborn mon- 
keys show:no greater tendency to suffer from apneic 
spells than.do newborn animals which are awake when 
asphvxiated. Моге experimental studies with primates 
are clearly needed to enlarge our understanding of the 
effects of barbiturates and other drugs on fetal re- 
sponse to asphyxia. 

The barbiturates reduce fetal asphyxia by decreas- 
ing maternal sympathetic nervous system activity and 


` improving uterine blood flow. Psychological and other 


types of stress reduce uterine artery blood йом!" pre- 
sumzbly by their effects in increasing sympaihetic 


‘nervous system activity. A variety of other disease states 


including toxemia of pregnancy and abruptio placen- 
tae also are associated with reduced blood flow through 
the uterine blood vessels. In abruptio placentae, 
though a considerable part of the reduction in fetal 
oxygenation results from the separation of the pla- 
centa, a considerable further component develops as a 


result of fibrin blockage of the uterine blood vessels as a 


consequence of an underlying coagulopathy.'? Fur- 
thermore, in abruptio placentae and in other clinical 
states, an additional significant feature contributing to 
reduced uterine Blood flow is constriction of the uter- 
ine blood vessels brought about by increased sympa- 


| thetic nervous system activity. "7? 


. Are methods of treatment available that will improve 
uterine blood flow and, hence, increase fetal oxygena- 


‘tion in those instances in which fetal asphyxia is caused 


by increased maternal sympathetic nervous system ac- 
tivity? The barbiturates themselves moderate sympa- 


.thetic nervous system activity and reduce catechol- 
amine release from sympathetic terminals by acting at 
‘multiple levels within the central and peripheral ner- 


vous systems. They act directly on the cerebral cortex!?? 


and on the sympathetic ganglia'®*. while their adminis- 


tration even at sedative dose levels diminishes epi- 
nephrine release from. the adrenal medulla.'9? 1% 
Thus, the barbiturates, in addition to protecting the 
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fetal brain against asphyxia by reducing brain metabo- 
lism, also prevent the development of asphyxia or, 
when jt is already present, ameliorate that fetal as- 
phyxia produced by extreme maternal anxiety and ex- 
cessive maternal sympathetic nervous syst2m activity. 

The barbiturates reduce fetal asphyxia by decreas- 
ing uterine motor activity. Uterine contractions re- 
duce oxygen transfer to the fetus by compressing uter- 
ine blood vessels.!?77!?? The normally oxygenated fetus 
is minimally affected by those periodic reductions in 
oxygen availability produced by the uterine contrac- 
tions of labor. However, the fetus that is markedly as- 
phyctic may be gravely affected, especially when the 
uterine contractions are prolonged and take place with 
high frequency. Indeed, we have observec many mon- 
key fetuses, already markedly asphyctic, killed by the 

appearance of a short series of closely spaced uterine 
"contractions that further reduced fetal oxygen values 
to levels lower than the fetuses could tolezate. 

The barbiturates, especially when used at high doses, 


reduce the strength and effectiveness of uterine , 


contractions and prolong labor." 7-?" This effect, 
deemed undesirable in most circumstances, nonethe- 
less may be of great benefit to the markedly asphyctic 
fetus because of the enhanced oxygen transfer from 
mother to fetus engendered by the reduced forces of 
labor. Though the effects on uterine contractions are 
usually slight and the improvement in oxygenation of 
the asphyctic fetus due to reduced uterine motor activ- 
ity is of low order, the direction of change clearly is 
advantageous to the fetus and occasionally may be life- 
saving, | 

The barbiturates protect the fetus by reducing 
stress-induced maternal hyperglycemia. The applica- 
tion of stress in any form leads to sympathetic nervous 
system activation and release of epinephrine from the 
adrenal medulla.* One of the critical aczions of epi- 
nephrine is to enhance glycogen breakdown in the 
liver? and elevate serum glucose сопсепітайор. 2% 205 
Elevating the serum glucose concentration in pregnant 
animals and in man also elevates the serum glucose 
concentration in the fetus.?** | 

The brain content of glucose and related carbohy- 
drates critically affects the brain's tolerance to exposure 
to anoxia and determines whether an animal will re- 
main brain intact or will develop brain damage and, if 
brain damage develops, what its magnitude and distri- 
bution will be.* 207 Elevation of serum glucose concen- 
tration markedly increases while its depression mark- 
edly diminishes the brain’s susceptibility со injury by 
determining the extent to which lactic acid accumulates 
in brain tissue during exposure to anoxia.? 29 When 
lactic acid accumulates to values greater than 20 to 25 
pmoles/gm of tissue brain edema and wicespread tis- 
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sue injury develop while creation of conditions that 
limit lactic acid accumulation to concentrations lower 
than this amount safeguards the brain from injury. 

_ Studies with juvenile monkeys and unpublished re- 
sults with newborn monkeys demonstrate that elevat- 
ing the serum glucose concentration in both the 
mother and the fetus by infusing glucose or by stress- 
ing the mother, especially when the resultant hyper- 
glycemia is maintained, for longer time periods, de-' 
creases fetal tolerance to asphyxia and greatly increases 
the likelihood of brain injury in the event of exposure 
to anoxia. This enhanced susceptibility to anoxic (as 
opposed to hypoxic) brain injury as a result of hy- 


.perglycemia should be kept in mind in managing the 
р: ортеѕѕ of labor. In circumstances in which the fetus is 


at risk of asphyxia, consideration should be given to the 
use of pharmacologic agents such as the barbiturates 
that act to prevent the elevation of the maternal and 
fetal serum glucose concentration that results from ma- 
ternal stress. In this regard it is important to be aware 
of the work of Etsten and associates?!? who determined 
that barbiturate administration to animals reduces tis- 
sue lactic acid production both by diminishing the ani- 
mals' physiologic response to stress (the alarm reaction) 
at the onset of asphyxia and by reducing the rate o£ 
anaerobic breakdown of carbohydrates. 


Comment 


Sedative, analgesic, and general anesthetic drugs 
when used at high doses during labor and delivery in- 
crease the incidence of nervous system depression and 
"apnea neonatorum." Early retrospective studies 
viewed such drug-induced "apnea neonatorum" as the 
prindpal cause of perinatal brain damage. Animal 
studies showed that brain injury associated with 
neurological abnormalities may be produced by expos- 
ing unanesthetized monkey fetuses to 7 to 10 min of 
“apnea neonatorum.” The disapprobation of sedative 
and anesthetic drug use engendered by these studies 
was further enhanced when many of these agents were 
found to depress the newborn animal’s general behav- 
ior and movement patterns for several days. Other evi- 
dence suggested these drug effects may extend well 
beyond the newborn period. Advocates of “natural 
childbirth" have also disapproved of sedative, ana]- 
gesic, and anesthetic agents and have urged childbirth 
free of drugs. . 

Many practitioners remained unconvinced by avail- 
able evidence suggesting these drugs, when properly 
used, are damaging to the neonate (see, for example, 
the reaction of Galloway and colleagues’ to Schrei- 
ber's?' original paper). Furthermore, numerous.studies 


. failed to identify added risks engendered by use of 


these drugs when labor and delivery were otherwise, , 
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properly managed and the drug doses administered | - 


carefully controlled. Other. studies have suggested the 


long-term changes in infant behavior ascribed to the · 


use of pain-allaying drugs resulted instead from’ the 
effects of those maternal. personality characteristics 
that-led to prescription of the pain-allaying drugs at 
high doses in the first place. . | 

Numerous papers have described the brain protec- 
tive effects of the barbiturates. When administered at 
anesthetizing doses they reduce brain. metabolism and 
slow the changes іп composition of brain tissue pro- 
duced by exposure to anoxia. Their brain protective. 
effects have been sufficiently i impressive to lead Secher 
and Wilhjelm!?? and, independently, Goodlin,'** to ad- 
vocate their use prophylactically in high-risk pregnan- 
cies to protect the fetal brain. | 


Experimental studies delving into the causation of 
fetal asphyxia have suggested a second mechanism : 


through which barbiturates may protect the fetus 


threatened by asphyxia. The fetuses of pregnant mon- . 


keys exposed to anxiety-provoking situations show 
diminished arterial blood oxygen values. "The fetal as- 


phyxia produced by stressing the mother may be tran- . 


sient or long-lasting, depending on the nature and du- 


ration of stress and the physiologic state of the mother :- 


at the time. In many cases, the fetal asphyxia produced 
reaches. a magnitude sufficient to cause fetal death. 
Administering barbiturates diminishes mater ‘nal sym- 
pathetic nervous system activity and catecholamine re- 


lease through influences exerted at: multiple levels’, 


throughout the nervous system and within target or- 


gans. Through barbiturate use at doses sufficiently . 


high to lower maternal' blood pressure regularly 
asphyxiates the fetus, that fetal asphyxia caused by 
overstimülation of the maternal sympathetic nervous 
system may be successfully treated by administering 
barbiturates at anesthetizing dose levels. Epidemiologic 
studies in man have provided evidence that maternal 
exposure to psychological or other stress, when suf- 
ficiently marked, may adversely affect the fetus while 
reassuring the mother or administering sedative drugs 
may improve fetal status. | : 
“The extent to which or whether barbiturates should 
be administered during labor and delivery in uncom- 


plicated pregnancies remains unclear. However, the 


studies presently described support the view that the 
barbiturates and, possibly, other of the sedative, anal- 
gesic, and anesthetic agents offer the possibility of ac- 


tive therapeutic intervention in those cases in which. 


fetal asphyxia has been identified. The data also sug: 
gest these agents may have a role to play in the 
prophylaxis of fetal asphyxia in high-risk pregnancies. 
Barbiturate use in these circumstances may improve 
„Ше fetuses’ chances of intact survival through four 
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separate mechanisms: (1) The barbiturates at high 
doses depress fetal brain-metabolism and extend the 


- . bráin's tolerance to asphyxia, (2)- the barbituxates di- 
„minish maternal sympathetic nervous" system actiyity, 


improve uterine blood flow, and increase oxygen deliv- 
ery to the fetus, an effect that should be most readily 
apparent in the fetuses of highly stressed or reactive 
mothers, (3) the barbiturates diminish the forces of 
labor and, as a result, augment oxygen transfer to the 
fetus, (4) the barbiturates reduce catecholamine release 
and moderate that elevation of serum glucose concen- 
tration caused by stress applied to the mother. 

' Any attempt at medical treatment involves tradeoffs 
wise the physician weighs potential benefits against 


` possible risks. The present paper highlights these data 


taken from animal and human studies that suggest that 
barbiturate use during pregnancy or during labor and 


.delivery may benefit the fetus. It also attempts to exam- 
ine various data that suggest that barbiturate use may 
‘be injurious to the fetus. Indeed, it is important to 


realize that use of barbiturates at excessively high doses 
may be devastating to the fetus and a source of danger 
to the mother.-However, the major thesis of the present 


‘paper is that some of the pharmacologic actions of the 
sedative and anesthetic drugs have been badlv misun- 


derstood. Presently available evidence. suggests these 


agents offer the possibility of preventing or treating 


fetal asphyxia, rather than constituting a major source 
of danger of asphyxia. 'The pharmacologic actions of 


‘these agents when used during pregnancy need to be 
freshly examined. A major investment in animal 


studies to further investigate these drugs is absolutely 


. necéssary while carefully controlled human clinical, 


trials are needed to-assess more adequately the risk- 
benefit ratios these agents present in particular relation 


‘toa variety of situations that are life-threatening to the 


fetus. Only such a major investment will supply the 


' answer as to the proper management of labor and de- 


livery in high-risk pregnancies and in those irstances in 
which definite. fetal asphyxia has been identified. 
We,have managed to develop elegant computer- 
assisted electronic techniques useful for the identifica- 
tion of asphyxia of the fetus. Even so, our best current 
method ‘for treating fetal asphyxia, once asphyxia is 
identified; is to surgically extract the fetus. However, 


' Сап we be satisfied with cesarean section rates in our 


best.hospitals reaching figures as high as 20% to 30% of 


. all deliveries? Should we not seek alternative, noninva- 


sive methods for preventing or treating fe:al asphyx- 
ia—techniques that include providing а supportive, 


 nonthreatening - atmosphere in the labor suite and 


pharmacolozic agents that may т reverse the asphyctic 
state of the fetus? 
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Atypical cholinesterase ina psychotic 
patient with eclampsia 
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THIS CASE REPORT describes the medical manage- 
ment of a delivery complicated by eclampsia, acute psy- 
chosis, and the presence of maternal atypical plasma 
cholinesterase. The therapeutic implications of the pla- 
cental transfer of succinylcholine and its biotransfor- 
mation in the fetal circulation are also discussed. 


A 19-year-old white primigravida at 34 to 38 weeks of 
pregnancy was admitted to the labor floor following a gen- 
eralized seizure. There was no previous history of hyperten- 
sion, pre-eclampsia, or seizures, but she had a history of a 
personality disorder. The patient was obese and combative, 
with a blood pressure of 170/100 torr and a pulse of 90 
beats/minute, There was 3+ ankle edema and 4+ proteinuria. 
Immediately after arrival on the floor, she lost consciousness 
after two episodes of generalized seizure but was successfully 
treated with intravenous diazepam (15 mg.), thiopental (40 
mg.), magnesium sulfate (3.5 Gm.), and. assisted ventilation 
with oxygen. The patient regained consciousness but became 
more aggressive and psychotic. Despite restraints she man- 
„2890 to disrupt monitoring and intravenous lines. Because of 
*the eclampsia and the behavior disorder, an emergency cesar- 
ean section was scheduled. In the operating room, inability to 
- restrain the patient, lack of a patent intravenous line, and the 


possibility of another convulsive episode necessitated emer-. 


gency treatment with 200 mg. of intramuscular succinyl- 
choline and assisted ventilation with N;O and О, (50:50) by 


Reprint requests: A. H. Anton, Ph.D., Department of Anes- 
thesiology, Case Western Reserve University, School of 
Medicine, 2065 Adelbert Rd., Cleveland, Ohio 44106. 


« * 0002-9378/79/010105 4.02$00.20/0 © 1979 The C. V. Mosby Co. 





mask. Intubation was accomplished prior to the onset of 
apnea and an intravenous line was established simultaneously. 
In order to control the patient’s movements, an additional 250 
mg. of succinylcholine were infused prior to the delivery of 
the baby. A female infant was delivered with a 1 minute Apgar 
score of 1, requiring controlled ventilation with mask and 
oxygen for 3 minutes. The 5 minute Apgar score was 9. 

At the end of the operation, the patient did not resume 


_ Spontaneous respiration even though the succinylcholine in- 


fusion had been discontinued for 60 minutes prior to skin 


. асѕиге. Empirical diagnosis of prolonged succinylcholine 


apnea was made, and mechánical ventilation was continued 
with 40% oxygen. Because of postpartum hypertension (blood 
pressure 200/110 torr) and possible eclamptic convulsions 
(controlled coincidentally by the prolonged succinylcholine 
effect), intravenous morphine (10 mg), hydralazine (60 mg), 
and magnesium sulfate (1 gm) were infused. Seven hours later 
tke patient's cardiovascular status was stable and peripheral 


nerve stimulation suggested Stage IV or V succinylcholine 


dual block. Following a successful trial with 10 mg of in- 


г travenous édrophonium, 2.5 mg of the longer acting an- 


ticholinesterase, neostigmine, were given and the trachea was 


-extubated. At this time the patient was alert and conscious and 


her recovery was uneventful. Subsequently she was trans- 
ferred to the psychiatric ward. 

The provisional diagnosis of abnormal plasma ешек 
terase in this patient was confirmed when her plasma cholines-. 
terase activity was found to be 19, with a dibucaine number 
less than 10. Minimum normal values in our laboratory are 

150 and 70, respectively. On the third postpartum day a re- 
peat plasma cholinesterase activity was 7, with a dibucaine 
number less than 10, indicating that the patient was homozy- 
gous for the atypical enzyme. The baby was heterozygous for 


` the enzyme, with activity of 150 and a dibucaine number of 73. 


Intramuscular succinylcholine was employed during 


induction of anesthesia because it is recommended for 
- the control of eclaniptic muscular hyperactivity. In ret- 


rospect, however, the combination of homozygotic 
atypical plasma cholinesterase and a relatively large 
amount of succinylcholine resulted in an overdose of 
the drug and prolonged postoperative apnea in the 


' mother. And yet the newborn infant did not exhibit 
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prolonged apnea as one might expect under these 
conditions. Baraka and associates! reported prolonged 
apnea of 2.5 and 6 hours, respectively, in a mother and 
her newborn infant, both homozygotic for the atypical 
enzyme, following 100 mg of intravenous succinyl- 
choline. In our case the mother received at least four 
times that dose and was apneic for 8 hours, yet the 
neonate showed no ill effects from the drug. It is gen- 


" erally believed that the fetus is protected from the suc- 


cinylcholine in the mother's circulation by the placental 
barrier. However, Drabkova, Crul and Van Der Kleyn* 
reported that in near-term Macaca mulatta monkeys the 
placental transfer of succinylcholine was rapid and, at 
the time of the peak maternal plasma cóncentration of 
1 i g/ml, the fetal plasma concentration was 0.6 ug/ml. 
On the basis of that study, one can calculate that the 
neonate in the case reported by Baraka and associates! 
was exposed to approximately 3 mg of succinylcholine 
and exhibited prolonged apnea, whereas in our case 
the infant must have been exposed to approximately 12 
mg of succinylcholine but was apneic for only 3 min- 
utes. This diverse finding apparently can be explained 
on the basis of the differences in the infants' enzymatic 
genotypes. In Baraka's case, the infant was homozy- 
gous for the atypical cholinesterase and could not 
metabolize the drug, whereas our infant was heterozy- 
gous and could metabolize the succinylcholine as it 
crossed the placental barrier. 

Thus, although succinylcholine might cross the pla- 
cental barrier in significant amounts, it is the fetal en- 
zyme system that determines whether or not succinyl- 
choline produces prolonged apnea in the newborn 
infant. 
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Combined pregnancy and ruptured 
corpus luteum cyst 

LEONARD A. SCHONBERG, M.D. 

South Londonderry, Vermont 
COMBINED PREGNANCY is estimated to have an inci- 


dence of one in 30,000 births and fewer than 500 cases 
have been reported in the world’s literature.! The in- 
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trauterine gestation is usually discovered during lapa- 
rotomy for rupture of the total pregnancy. 

The case reported here is unusual in that the tubal 
pregnancy ruptured two weeks following termination 
of an intrauterine gestation and was further compli- 
cated by rupture of a corpus luteum cyst. 


The patient, a 33-year-old woman, gravida 4, para 3-0-1-3, 
was seen on April 10, 1978, with a last menstrual period on 
February 2, 1978. A pregnancy test was positive and the pa- 
tient requested termination of the pregnancy. Upon pelvic 
examination, however, there was no uterine enlargement and 
she was advised to defer the procedure. On April 24, pelvic 
examination revealed the uterus to be enlarged to the size of 
eight weeks’ gestation. No -adnexal masses were palpated. 
Suction abortion was done and the products of conception 
were consistent with an eight-week gestation. 

On May 5, 1978, 11 days after the abortion, the patient 
visited a family practitioner with a chief complaint of crampy, ' 
intermittent, generalized "gas pains" in the abdomen that 
antedated the abortion by several days. She had also noted 
dizziness on the morning of May 5. She complained of consti- 
pation, for which she had been using laxatives daily, and as- 
cribed her problems to this. Upon examination she was found 
to be pale and in a state of circulatory collapse with a thready 
pulse of 120 beats per minute and a blood pressure of 80/60. 

The patient was taken to the hospital by ambulance and I 
was summoned. At the time of admission signs of shock were 
still evident and the significant findings on examination were 
limited to the pelvis. Abdominal examination revealed only 


: minimal bilateral lower-quadrant tenderness and guarding. 


Bowel sounds were present. On pelvic examination the uterus 
was found to be normal in size and configuration. The adnexa 
were difficult to outline but a soft, boggy mass filled the 
cul-de-sac. 

On admission, hemoglobin was 10 gm per 100 ml and he- 
matocrit was 2895. Four units of blood were made available 
and, with a presumptive diagnosis of ruptured tubal preg- 
nancy, pelvic laparotomy was done. 

The peritoneal cavity was filled with approximately 2,000 
c.c. of blood. There was an actively bleeding hematosalpinx on 
the left and a cyst of the right ovary, also actively bleeding. 
Left salpingo-oophorectomy and a right ovarian cystectomy 
were done. Two units of blood were transfused during the 
procedure. Postoperatively, two additional units were trans- 
fused to bring the hemoglobin and hematocrit up to 11.1 gm 
per 100 ml and 31, respectively. Her course was otherwise 
benign and she was discharged on the fifth postoperative day. 

‚The pathology report confirmed a pregnancy in the left 
Fallopian tube. A: male fetus weighing 6.9 grams'was identi- 
fied. The cyst removed. from the right ovary was a corpus 
luteum of pregnancy with associated hemorrhage. 


Awareness of the possibility of an extrauterine preg- 
nancy in patients having termination of first-trimester* 
pregnancies has been stressed in the past? In fact, 
elective abortion may provide an opportunity for the 
diagnosis of unruptured ectopic pregnancy. 

The case presented calls attention to the less com- 
mon and more difficult to diagnose phenomenon of 
combined pregnancy involving the Fallopian tube and 
uterus. The associated rupture of a corpus luteum of 


Voltime 133 
Number 1 


pregnancy makes the case not only more unique, but 
perhaps the first of its kind to be reported. 
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THE OCCURRENCE of primary gout in women in their 
reproductive years is unusual. The Framingham Heart 
Disease Epidemiology Study reported a 0.4% incidence 
of affected women in the group studied over a 14 year 
period, with 44 years of age as the average age of onset. 
Of the 2,844 female patients in the study, only one 
developed gouty nephritis.’ Thus, the occurrence of 
primary gout and subsequent gouty nephropathy 
complicating pregnancy is rarely encountered. 

This report deals with the outcome and management 
of a pregnant patient with primary gour and gouty 
nephropathy. 


The patient, a 30-year-old white woman, gravida 2, para 1, 
with one living child, was referred to our Maternal-Fetal 
Medicine Service at 30 weeks and 3 days’ gestation for man- 
agement of her chronic renal disease, Her past obstetric his- 
tory revealed that in 1968 she had a normal, spontaneous, 
term delivery of an infant that weighed 2,523 grams. In De- 
cember, 1972, the patient experienced a painful swelling of 
her right great toe. The symptoms lasted 2 or 3 days and then 
resolved, only to recur two more times over the next 14 
months. She experienced no further problems until February, 
1974, when she was admitted to the hospital with a swelling of 
the right knee of 2 days' duration. Birefringent crystals were 
noted on examination of joint aspiration fluid and confirmed 
the suspected diagnosis of gouty arthropathy. At that time a 
serum creatinine of 2.4 mg/100 ml. and serum uric acid of 
11.2 mg/100 ml. were recorded. The creatinine clearance was 
30 to 35 ml /minüte on several evaluations and the blood urea 

enitrogen ranged from 30 to 40 mg/100 ml. The blood pres- 


The opinions and assertions contained herein are the pri- 
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sure was normal. There was no history of urinary tract in- 
fections, kidney disease, blood disorders, or unusual drug 
inzestion. Family history for gout and renal disease was nega- 
tive. The patient was treated initially with colchicine and 
phenylbutazone, with rapid recovery. Since 1974 she has been 
mzintained only on allopurinol, 300 mg/day, and has re- 
mzined symptom free. In 1977, while on allopurinol, she con- 
ceived her present pregnancy. 

At 14 weeks' gestation she was admitted for baseline evalu-, 
ation of her renal status. The creatinine clearance was 37 
ml/minute and the blood urea nitrogen was 35 mg/100 ml. 
During this admission allopurinol was discontinued for sev- 
eral days; however, due to the immediate and marked in- 


. crease in her serum. uric acid level the medication was re- 


started. A prompt decrease in the uric acid level followed. The 
patient remained: asymptomatic and serial kidney function 
tests remained unchanged. 

Evaluation during the present admission at 30 weeks and 3 
days revealed a weight gain of 26 pounds over her usual ideal 
weight. Her blood pressure was 126/78 torr. McDonald's mea- 
surement revealed the uterine fundus to be 28 cm. Fetal heart 
tones were normal. The hemoglobin was 9.3 mg/100 ml., the 
hematocrit was 27.9 vol.%, and the serum creatinine was 2 
mg/100 ml. A 24 hour collection of urine revealed the creati- 
nine clearance to be 32 ml./ minute. Uric acid and protein 
excretion were 78.9 and 26.6 mg/liter, respectively. 

The patient vas maintained on modified bed rest, ferrous 
sulfate, allopurinol, prenatal vitamins, and a regular diet 
(sodium content 3 to 4 gm/day). 

Serial B-scans showed appropriate fetal growth as judged 
bv the increase in biparietal diameter. Nonstress tests were 
performed weekly and revealed good fetal heart acceleration 
with fetal movement. 

At 35 weeks and 3 days the patient experienced spontane- 
cus rupture of the membranes. After placement o7-the inter- 
nal fetal monitor scalp electrode, oxytocin induction of labor 
was started. After 4 hours of labor a 2,510 gram female infant 
with an Apgar score of 7/8 was delivered vaginally. The neo- 
nate was appropriate for gestational age by weight and physi- 
cal examination. The 500 mg placenta was norma.. 

Six-weék postpartum evaluation revealed the patient's renal 


function and blood pressure to be unchanged frem precon- . 


ception levels. The infant has gained weight aporopriately 
15,102 grams at 10 weeks). 


The clinical course of symptomatic gout in preg- 
nancy is usually one of improvement, with a high rate 
of recurrence immediately postpartum.” This is consis- 
tent with the increased incident of gout in the 
postmenopausal patient and during menses, which has 
been associated with a decreased estrogen level? In 
addition to the decreasing hormones, the process of 
reabsorption of hypertrophied tissues, tissue trauma, 
and excessive protein catabolism are associated with in- 
creased uric acid levels in the postpartum period, 
which may lead to recurrence of gout.? d 

Extensive renal disease (secondary to gout) has been 
reported. The diagnosis of nephropathy secondary to 
gout in this patient was based on her history, physical 
findings, evidence of gouty arthropathy, response to 
therapy, and disturbance of renal function, without 
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. any evidence of preceding urinary tract-associated dis- 
ease. ‹ 

Allopurinol, а xanthine oxidase inhibitor of purine 
metabolism, was, used prior to conception and during 
the entire period of pregnancy, and no adverse effects 
were detected. Allopurinol in low concentrations acts 
not only as a competitive inhibitor of the enzyme, xan- 
thine oxidase, but also as a substrate for the enzyme. 
* Thus, the purines are transformed into the more sol- 
uble hypoxanthine and xanthine forms to be excreted 
by the kidney. It is not known to cause metaphase ar- 
rest of cell division as does colchicine. 

The management of a normotensive patient with 
pregnancy complicated by chronic renal disease sec- 
ondary to gout and gouty nephropathy is discussed. 
The patient was treated conservatively, being hos- 
pitalized from 30 weeks' gestation and confined to min- 
imal activity. She was placed on regular diet and 
treated with allopurinol, 100 mg three times a day, 
throughout pregnancy. Maternal and fetal monitoring 
were carried out throughout her hospitalization. A 
healthy female infant, appropriate for gestational age, 
was delivered. The patient did not have any recurrence 
of gout during or after the pregnancy. 


REFERENCES 


1. Hall, A. P., Barry, P. E., Dawber, T. R., and McNamara, P. 
M.: Epidemiology of gout and hyperuricemia: A long-term 
population study, Am. J. Med. 42:27, 1967. 

2. Lee, F. I., and Loeffler, Е. E.: Gout and pregnancy, Br. J. ` 
Obstet. Gynaecol. 69:299, 1962. 


False negative oxytocin challenge test 
associated with abdominal pregnancy 
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A NEGATIVE oxytocin challenge test (OCT) reputedly 
reflects adequate fetal oxygenation and, by inference, 


adequate uteroplacental function. In the case of in-_ 


trauterine pregnancy, a negative OCT is a reasonably 
reliable predictor of fetal well being.' However, if the 
fetus and placenta are extrauterine, there is no reason 
to assume that the absence of late decelerations of the 
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fetal heart rate (FHR) during an OCT will accurately 
predict fetal status. This report describes a patient who, 
ostensibly, had adequate contractions without asso- 
ciated FHR decelerations during two OCT's and who 
subsequently was discovered to have an extrauterine. 
fetal death. 


A 35-year-old black woman, 3-0-0-3, was referred to the 
University of Alabama Medical Center for evaluation of pos- 
sible intrauterine growth retardation (IUGR). Her past medi- 
cal history was unremarkable except for mild, untreated 
chronic hypertension and a 20 year history of cigarette smok- 
ing. Her previous pregnancies resulted in uncomplicated vag- 
inal deliveries at term and the infants ranged in weight from 


‚ 3,500 to 4,500 grams. 


On admission, a review of her prenatal record placed the 
gestational age between 35 and 37 weeks, based upon a first- 
trimester bimanual examination, the time of initial ausculta- 
tion of fetal heart tones, and ultrasonic cephalometry. Ab- 
dominal measurements were consistent with those expected 
until 20 weeks’ gestation, at which time she was hospitalized 
elsewhere for an illness diagnosed as viral gastroenteritis. Sub- 
sequent to that hospitalization, her abdominal measurements 
failed to increase appropriately. 

At the time of referral, the blood pressure was 144/80 mm. 
Hg; mild, generalized arteriolar narrowing was noted on fun- 
duscopic examination. Abdominal examination revealed an 
apparent fundal height of 29 cm. and a FHR of 144 beats per 
minute. Leopold's maneuvers were consistent with a breech 
presentation. The cervix was closed and uneffaced. Labora- 
tory studies, including urinalysis, serum creatinine, and fast- 
ing and 2 hour postprandial serum glucose determinations, 
were normal. An OCT was performed and, because of the 
absence of late decelerations with contractions, was inter- 
preted as negative (Fig. 1). 

An amniocentesis was attempted but was unsuccessful. 
Since the OCT suggested fetal well being and there was no 
documentation of fetal pulmonary maturity, intervention to- 


ward delivery was not attempted. The patient was seen again 6 


days later. At that time, another OCT was performed and was 


` interpreted as negative. An amniocentesis was successful, and 


the lecithin/sphingomyelin (L/S) ratio reported the following 
day was 2.1. Her personal physician was notified of the OCT | 
and L/S results. However, because her cervix was unfavorable 
for an induction of labor, a decision was reached not to inter- 
vene but to repeat the OCT in 7 days. 

The patient did not return as expected but returned to her 
personal physician 10 days after her second OCT. She re- 
ported no fetal movement for approximately 3 days and no 
fetal heart tones were audible. Intravenous oxytocin was be- 
gun, but because of vaginal bleeding she was again trans- 
ferred to this Medical Center. On arrival, her vital signs were 
stable; there was no evidence of fetal life, uterine contractions, 
or.vaginal bleeding. А 

Following our standard protocol for fetal death, we at- 
tempted to evacuate the uterus with prostaglandin E; vaginal 
suppositories (20 mg).* А total of 70 mg of prostaglandin Е, 
was inserted during the next 12 hours without evidence of 
uterine contractions, dilatation, or effacement. At that time, 
an ultrasonic examination was interpreted as indicative of 
possible extrauterine pregnancy. A hysterogram then re- 
vealed an empty uterus and an extrauterine pregnancy. At 
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Fig. 1. Tracing from first oxytocin challenge test, interpreted as negative. Upper channel: fetal heart 
rate (beats per minute). Lower channel: uterine contractions (arbitrary units). 


laparotomy, a macerated, 1,970 gram, growth-retarded fetus 
was delivered from the abdominal cavity. The amniotic sac 
was intact; no gross malformations were apparent. The 
placenta, attached to the left broad ligament, the pelvic side 
wall, and the sigmoid colon, was left in situ. At the time of 
operation the uterus was approximately 12 weeks’ size, with 
anterior arid superior displacement (Fig. 2). 

The postoperative course was complicated by small bowel 
obstruction, which ultimately required exploration and lysis of 
adhesions around the placental site. There were no further 
complications and the patient was discharged on postdelivery 
day 17. She has subsequently been free of abdominal com- 
plaints. 


The inability to induce palpable or electronically de- 
tectable uterine contractions has been considered indi- 
cative of extrauterine pregnancy.’ Conversely, we as- 
sumed that the recording, during the OCT's, of a wave 
form consistent with uterine contractions definitely 
placed the fetoplacental unit within the uterus. Only 
after failure of induction of labor by prostaglandin E; 

| suppositories was the extrauterine diagnosis seriously 
entertained. When both OCT's were reviewed, it was 
apparent that multiple trials of tocodynamometer 
placement were required before satisfactory contrac- 
tion patterns could be displayed. Apparently, the only 
satisfactory location was low on the abdominal wall, 
which would have been over the anteriorly displaced 
uterus (Fig. 2). 

In retrospect, the FHR pattern was nonreactive dur- 
ing both tests: accelerations of the FHR coincident with 
fetal activity were absent. Ordinarily, a negative OCT 
subsequent to finding such a nonreactive pattern is 
reassuring.! It is likely that this extrauterine fetus had 
chronically inadequate placental perfusion, which re- 
sulted in IUGR and, ultimately, fetal death. The failure 
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Fig. 2. Anatomic relationships discovered at the time of 
laparotomy. 


to achieve a FHR pattern of late decelerations accom- 
panying contractions can easily be explained: the peri- 
odic interruption of uterine blood flow by contractions 
presumably had no effect upon fetal oxygenation. For 
an OCT to suggest fetal compromise, the fetoplacental 
unit certainly must be intrauterine. 
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Triploidy syndrome with theca lutein 
cysts and severe pre-eclampsia 
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ALTHOUGH the presence of three haploid sets of 
chromosomes is not unusual with spontaneous abor- 
tions, the triploidy syndrome with distinctive and con- 
sistent structural abnormalities in stillborn and liveborn 
infants is rarely reported. Characteristically, the pla- 
centa is large, with hydatidiform changes. This report 
suggests that in addition to the typical changes in the 
fetus and placenta associated with the triploidy syn- 
drome the presence of theca lutein cysts and severe 
pre-eclampsia may well be an expected part of the 
syndrome. 


D. B., a 20-year-old white woman, gravida 2, para 1, was 
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admitted at 21 weeks' gestation via transfer from another 
hospital with the diagnosis of nephrotic syndrome. The 
patient's. first pregnancy was complicated by postpartum 
eclampsia. The patient denied any drug ingestion and was 
well until 18 weeks’ gestation, when there was a rather sudden 
onset of generalized edema, hypertension, and proteinuria of 
11 to 15 gm/24 hours. The creatinine clearance at this time 
was 50 to 90 ml. /minute. She was treated with bed rest but did 
not improve and was transferred to our hospital. Physical 
examination on admission revealed a blood pressure of 170/ 
100 torr with marked anasarca and normal reflexes. The car- 
diac examination was normal except for tachycardia of 110 
beats per minute. 

Laboratory data revealed: hemoglobin, 9.7 gm/100 ml.; 
hematocrit, 26 vol.%; platelet count, 64,000 cu. mm.; blood 
urea nitrogen, 38 mg/100 ml.; creatinine, 1.2 mg/100 ml.; 
urinary protein, 4 +. Five hours after admission she devel- 
oped acute onset of chest pain and dyspnea with a blood pres- 
sure elevation to 170/120 torr. Her pulse rate at this time was 
130. Chest x-ray revealed cardiomegaly and increased pul- 
monary vascularity. Arterial blood gases and lung scans were 
normal. The patient was treated with fluid restriction, oxygen, 
and hydralazine. She improved slightly but over the next few 
hours hyperreflexia became evident and the diagnosis of se- 
vere pre-eclampsia was made. Due to the marked increase in 
hypertension during the oxytoxin induction and the failure of 
the uterus to respond, the patient was delivered by hys- 
terotomy. The 230 gram fetus had evidence of syndactyly, 
cleft lip and palate, omphalocele, and meningomyelocele. At 
the time of operation the patient was noted to have bilateral 
8 cm. theca lutein cysts of the ovaries. The placenta was mark- 
edly hydropic and weighed 800 grams (Fig. 1). 

Postoperatively the patient maintained only a 30 ml/hour 
urinary output for 3 days with the blood pressure being con- 
trolled on hydralazine and propranolol. After 3 days diuresis 
occurred and the patient lost 35 pounds in weight con- 
currently. 

Laboratory test results returned to normal after the diure- 
sis. Ultrasound B-scan done 3 weeks after the operation con- 
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Fig. 2. Chromosomal analysis of fetal peripheral blood with Giemsa banding of chromosomes consis- 


tent with female sex 69,XXX. 


tinued to show the theca lutein cysts. At 6 weeks postpartum 
the patient was normotensive, with normal pelvic findings, 
kidney function test results, and intravenous pyelogram. 
Chromosome analysis of the fetal blood and fetal tissue re- 
vealed a 69,XXX with no evidence of abnormal chromosomes 
(Fig. 2). Chromosome analysis of the parents revealed normal 
studies. 


A recent report has delineated the phenotype of 69 
chromosome triploidy syndrome.’ The majority of 
pregnancies with triploidy terminate as spontaneous 
abortion and those that go beyond the first trimester 
have a clinically recognizable array of phenotype ab- 
normalities. These include the following: small for ges- 
tational age, dysplastic cranial bones, small eyes with 
colobomas, facial clefts, cutaneous syndactyly of hands 
and feet, simean creases, cardiac defects, meningo- 
myelocele, or spina bifida, omphalocele, and maldevel- 
opment of genitalia in males. The placenta charac- 
teristically demonstrates hydatidiform degeneration, 
which was present in 50 to 75% of specimens. The 
reversal association is even stronger, that is, the pres- 
ence of hydatidiform degeneration means triploidy 
75% of the time. Due to the molar condition of the 
placenta there is a high risk of developing pregnancy- 
induced hypertension early in gestation. Beischer, For- 
tune, and Fitzgeral? reported two patients with severe 
pre-eclampsia in association with triploidy syndrome at 
Ip and 17 weeks’ gestation. Our patient manifested se- 
vere pre-eclampsia at 18 weeks’ gestation, a fetus and 
placenta consistent with triploidy syndrome and bilat- 
eral theca lutein cysts. In view of a known association of 
hydatidiform mole with early onset of pregnancy-in- 
duced hypertension, and theca lutein cysts, we feel that 
the association of placental hydatidiform degeneration, 
pre-eclampsia, and theca lutein cysts may be a com- 
--tnon, but unrecognized part of the triploidy syndrome. 


We wish to express thanks to Dr. Elizabeth W. Chu and the 
Cytopathology Laboratory of the National Institutes of 
Health, Bethesda, Maryland, for their help in preparing the 
chromosome analyses. 
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False negative oxytocin challenge test: 
Report of three cases 
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THE OXYTOCIN CHALLENGE TEST (OCT), which 
reflects unteroplacental respiratory function, is consid- 
ered useful in the evaluation of fetal well-being. Hence 
obstetricians employ it in the management of high-risk 
pregnancy. The concept that a negative OCT ensures 
fetal survival for seven days is well accepted." * How- 
ever, a review of the literature reveals 20 instances* in 
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Fig. 1.4, OCT in Case 1, two days before intrauterine fetal death. B, OCT of Case 2, four days prior 
to disappearance of fetal movements. C, OCT of Case 3, four days before cessation of fetal 


movements. 


which fetal death occurred within seven days of a 
negative OCT, a circumstance which may be termed 
"false negative OCT." Three additional cases of false 
negative OCT's are presented here. 


In Case 1, O. P., an 18-year-old primigravid woman, was 
first seen in our prenatal clinic at 20 weeks’ gestation. At 39 
weeks' gestation she developed mild pre-eclampsia and was 
admitted to the hospital. The plasma estriol level was 4.2 ng. 
per milliliter and the OCT was negative (Fig. 1, 4). Treatment 
consisted only of bed rest. Two days after the negative OCT, 


she noted violent fetal movements followed by absent fetal 
activity. The fetal heartbeat could not be heard. The next 
morning the patient spontaneously entered labor and was d 
livered of a 2,900 gram female stillborn infant. The amniotic 
fluid contained thick meconium. Postmortem examination of 
the fetus, cord, and placenta did not contribute to our knowl- 
edge of the cause of death. 

In Case 2, E. M., a 35-year-old primigravid woman with 
known essential hypertension, was’ found to have Class А 
diabetes at 34 weeks' gestation. Plasma estriol levels were de- 
termined semiweekly and ОСТ” were done weekly as of thers 
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thirty-fifth week of gestation. The plasma estriol level in- 
creased gradually from 5.1 to 13.1 ng. per milliliter at 38 
weeks and four OCT's were negative. At 39 weeks, six days 
following the last negative OCT (Fig. 1, B) the patient com- 
plained of lack of fetal activity for 48 hours. The diagnosis of 
fetal death was confirmed by sonography and labor was in- 
duced the following morning. The patient was delivered of a 
3,350 gram, macerated, meconium-covered fetus. The pla- 
centa showed marked calcifications and fibrinoid degenera- 
tion. No gross abnormalities were found in the fetus or cord. 
Autopsy was not permitted. 

In Case 3, W. A., a 26-year-old woman, gravida 2, para 1, 
had an uneventful pregnancy until the thirty-second week of 
gestation, at which time she was discovered to have Class A 
diabetes. Plasma estriol levels were determined weekly after 
the thirty-fifth week. The level increased gradually through 
the fortieth week. However, at 41 weeks the plasma estriol 
value dropped from a previous level of 10 to 5.5 ng. per 
milliliter. OCT's were also performed at weekly intervals be- 
ginning at the thirty-sixth week of gestation and were nega- 
tive, including that performed at 41 weeks (Fig. 1, C). Four 
days after the last OCT the patient reported absent fetal 
movements for a period of 12 hours. The fetal heartbeat was 
not audible. The patient was delivered of a nonmacerated 
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stillborn infant 24 hours later, after oxytocin induction of 
labor. No abnormalities of cord or fetus were found. The 
placenta showed marked calcifications and fibrinoid degen- 
eration. 


The three cases reported occurred among 1,752 
OCT's carried out on 584 high-risk patients at the 
Brookdale Hospital Medical Center, from December 1, 
1975, through March 31, 1978. This represents an in- 
cidence of false negative OCT of 0.22 per cent. It 
would appear that this small incidence of false negativ- 
ity should not be permitted to negate the continued use 
of this valuable test in the management of high-risk 


pregnancy. 
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Longo, Division of Perinatal Biology, Loma Linda 
University, Loma Linda, Calif. 92350. Meeting, 
March 21-24, 1979. 


Society of Obstetricians and Gynaecologists of 
Canada. (1945) President, S. Robinson. Secretary, 
John C. G. Whetham, Academy of Medicine Bldg., 
288 Bloor St., W., Toronto, Ontario, Canada M5S 
1V8. Meeting, June 5-9, 1979. 


American Board of Obstetrics and Gynecology, Inc. 
(1930) President, William J. Dignam. Secretary, James 
A. Merrill, 711 Stanton L. Young Blvd., Oklahoma 
City, Okla. 73104. 


Pacific Coast Obstetrical and Gynecological Society. 
(1931) President, Leon J. Shulman. Secretary, David 
C. Figge, Ob-Gyn (RH-20), Seattle, Wash. 98195. 
Meeting, Sept. 25-30, 1979. 


American Association of Pro Life Obstetricians and 
Gynecologists. (1973) President, Matthew J. Bulfin. 
Secretary, John G. Masterson, 170 Garfield, Elm- 
hurst, Ill. 60126. Meeting, March 31-April 1, 1979. e 


Atlanta Obstetrical and Gynecological Society. (1953) 
President, R. M. Sealey. Secretary, Jacob Epstein, 1175 
Peachtree Street, N.E., Atlanta, Ga. 30309. Meet- 
ings, by arrangement. 


Bronx Gynecological and Obstetrical Society. (1924) 


President, Joseph J. Smith. Secretary, Zeev Koren, N 
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4182 Bronxwood Ave., Bronx, N. Y. 10466. Meet- 
ings, third Monday of each month. 


Brooklyn Gynecological Society, Inc. (1890) Presiden, 
Norman A. Posner. Secretary, John Boyce, Box 24, 
Downstate Medical Center, Brooklyn, N. Y. 11203. 
Meetings, third Wednesday of each month. 


Buffalo Gynecologic and Obstetric Society. (1945) 
President, Paul T. Buerger. Secretary, Wayne L. 
Johnson, 77 Livingston Street, Buffalo, N. Y. 14213. 


Meetings, Jan. 9, Feb. 13, March 13, April 10, 1979. 


Chicago Gynecological Society. (1878) President, Rob- 
ert E. Lane. Secretary, Antonio Scommegna, 29th 
and Ellis Ave., Chicago, Ill. 60616. Meetings, Jan. 
19, Feb. 16, March 16, April 20, May 18, and June 15. 


Cincinnati Obstetrical and Gynecological Society. 
(1876) President, C. J. Condorodis. Secretary, Norman 
E. Matthews, 8040 Reading Rd., Cincinnati, Oh. 
45237. Meetings, third Thursday of each month, 
except during summer. 


Colorado Gynecological and Obstetrical Society. 


Columbus Obstetric and Gynecological Society. (1944) 
President, James N. Baird, Jr. Secretary, Ralph R. Bal- 
lenger, 222 E. Town St., Columbus, Oh. 44110. 
Meetings, monthly, Sept. through June. 


Connecticut Society of American Board Obstetricians 
and Gynecologists, Inc. (1952) President, Phillip C. 
Dennen. Secretary, Richard Jones, III, 100 Retreat 
Ave., Hartford, Conn. 06106. Meetings, April and 
Dec. 


Dallas-Fort Worth Obstetric and Gynecologic Society. 
(1933) 


Dayton Obstetrical and Gynecological Society. (1932) 
President, Kennon W. Davis. Secretary, R. D. Skipton, 
211 S. Main St, Dayton, Oh. 45402. Meetings, 
fourth Tuesday each month, Sept. to May inclusive. 


East Bay Gynecological Society. (1948) President, Allen 
Fujimoto. Secretary-Treasurer, Rainer Guggenheim, 
2023 Vale Rd., San Pablo, Calif. 94806. 


Georgia State Obstetrical and Gynecological Society. 
„ (1951) 


Honolulu Obstetrical and Gynecological Society. 
(1947) President, Ralph Hale. Secretary, Theodore 
K. L. Tseu, Queen's Physicians Bldg., Suite 808, 
1380 Lusitana St, Honolulu, Hawaii 96813. Meet- 
ings, to be announced by President. 


77 Idaho Obstetrical and Gynecological Society. (1955) 
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Indiana Obstetrical and Gynecological Society. (1947) 
President, Walter Owens. Secretary, Paul E. Jarrett, 
Jr., 8330 Naah Rd., Indianapolis, Ind. 46260. Meet- 
ings, third Wednesday, Jan., April, and Oct. 


Iowa Obstetrical and Gynecological Society. (1946) 
President, Dow Edgerton. Secretary, Robert M. 
Kretzschmar, University Hospitals, lowa City, lowa 
52242. Meeting, Nov. 28-30, 1979. 


Jackson Gynecic Society. President, Larry Goldstein. 
Secretary, C. Doug. Odom, 918 N. State St., Jackson, 
Miss. 39201. Meetings, fourth Monday of each 
month, excluding June, Aug., and Dec. 


Kansas City Gynecological Society. (1932) 


The Kentucky Obstetrical and Gynecological Society. 
(1948) President, Gordon D. Betts. Secretary, Preston 
P. Nunnelley, 1800 S. Limestone, Lexington, Ky. 
40502. Meeting, June, 1979. 


Louisville Obstetrical and Gynecological Society. 


Los Angeles Obstetrical and Gynecological Society, 
Inc. (1914) 


Memphis and Shelby County Obstetrical and Gyneco- 
logic Society. President, John V. Hummel. Secretary, 
J. Harold White, Jr., 920 Madison, Suite 926, Mem- 
phis, Tenn. 38104. Meetings, third Tuesday of 
each month. 


Miami Obstetrical and Gynecological Society. (1946) 


Michigan Society of Obstetricians and Gynecologists. 
(1924) President, Charles Aldridge, ]r. Secretary, 
Robert H. Johnson, 83 E. Avon Rd., Rochester, 
Mich. 48063. Meetings, Jan. 17-18, Feb. 15, April 
25, and May 16, 1979. 


Milwaukee Gynecological Society. (1951) President, 
William E. Finlayson. Executive Secretary, Robert H. 
Herzog, 850 Elm Grove Rd., Elm Grove, Wis. 
53122. Meetings, second Monday of Feb., March, 
and April, first Tuesday of Oct., and Nov., 1979. 


The Minnesota Obstetrical and Gynecological Soci- 
ety. President, Leonard A. Aaro. Secretary- Treasurer, 
Charles R. Fish, 1423 Durand Ct., Rochester, Minn. 
55901. Meetings, December and May. 


Mississippi Obstetrical and Gynecological Society. 
(1947) 


Montana Obstetrical and Gynecological Society. 
(1948) President, Gordon K. Phillips. Secretary, James 
Nickel, 1930 9th Ave., Helena, Mont. 59601. Meet- 
ing, March 1 and 2, 1979. 
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Nassau Obstetrical and Gynecological Society, Inc. 
(1944) President, Frederick Canninzarro. Secretary, 
Henry W. Davoli, 342 No. Long Beach Rd., 
Rockville Centre, N. Y. 11570. Meetings, Feb. 28 
and April 18, 1979. 


Nebraska State Obstetric and Gynecological Society. 
(1955) 


New Jersey Obstetrical and Gynecological Society. 
(1947) President, Joseph Riggs. Secretary, Robert 
Malatesta, Park Ave. and Randolph Rd., Plainfield, 
N. J. 07601. Meetings, Jan., March, May, Sept., and 
Nov. . 


The New Orleans Gynecological and Obstetrical So- 
ciety. (1947) 


New York Gynecological Society, Inc. President, Paul 
Juan. Secretary, Harold Tovell, 899 Park Ave., New 
York, N. Y. 10021. Meetings, fourth Wednesday, 
Jan., March, and May, 1979. 


The New York Obstetrical Society. (1863) 


North Dakota Society of Obstetrics and Gynecology. 
(1938) President, Dennis Wolf. Secretary, Robert P. 
Bushell, 737 Broadway, Fargo, N. D. 58102. Meet- 
ing, Sept. 7-8, 1979. 


Northern California Obstetrical and Gynecological 
Society. (1953) 


Obstetrical and Gynecological Assembly of Southern 
California. (1945) 


The Obstetrical and Gynecological Society of Suffolk 
County. President, William E. Tesauro. Secretary, 
David Marzouk, 363 Route 111, Smithtown, N. Y. 
11787. Meetings, Feb. 14 and May 9, 1979. 


Obstetrical Society of Boston. President, Emanuel A. 
Friedman. Secretary, Charles F. Eades, 77 Mas- 
sachusetts Ave., Cambridge, Mass. 02139. Meetings, 
Jan. 8, Feb. 12, March 12, and April 9, 1979. 


The Obstetrical Society of Philadelphia. (1868) Presi- 
dent, Richard H. Schwarz. Secretary, Leon A. Peris, 
1601 Walnut St., Philadelphia, Pa. 19103. Meetings, 
first Thursday of each month. 


Oklahoma City Obstetrical and Gynecological Soci- 
ety. (1940) President, Gary F. Strebel. Secretary, Sara 
Reed DePersio, P.O. Box 53551, Oklahoma City, 
Okla. 73152. Meetings, Feb. 19, April 9, May 7, Oct. 
8, and Nov. 12, 1979. 


Omaha Obstetrical and Gynecological Society. (1946) 


January 1, 1979 
Am. J. Obstet. Gynecol. 


Orange County Obstetrical & Gynecological Society. 
(1958) President, Abraham Lakshin. Secretary, Tonia 
M. Marralle, #204, 355 Placentia Ave., Newport 
Beach, Calif. 92663. Meetings, last Thursday of 
every other month. 


Pediatric Section of the Medical Society of the County 
of Kings. 


Peninsula Gynecologic Society. (1954) 


Phoenix Obstetrical and Gynecological Society. Presi- 
dent, Frederick W. Jensen. Secretary, Franklin D. 
Loffer, 333 E. Virginia Ave., #200, Phoenix, Ariz. 
85004. 


Queens Gynecological Society. (1948) President, 
Robert C. Post. Secretary, Donald Leahy, P.O. Box 
1231, Flushing, N. Y. 11352. Meetings, Feb. 14 and 
May 23, 1979. 


Riverside-San Bernardino Obstetrical and Gyneco- 
logical Society. (1957) 


Rochester Academy of Medicine, Obstetrics and Gy- 
necology Section. (1939) 


St. Louis Gynecological Society. (1877) President, 
Hubert Ritter. Secretary, Frank Ostapowicz, 221 N. 
Grand Blvd., St. Louis, Mo. 63103. 


San Antonio Obstetrical and Gynecological Society. 
(1963) 


San Diego Gynecological Society. (1937) President, 
Katherine Carson. Secretary, John E. Mayo, 3939 
Iowa St., San Diego, Calif. 92104. Meetings, second 
Tuesday, monthly. 


San Francisco Gynecological Society. (1929) President, 
Roger Hoag. Secretary, Robert N. Smith, 350 Parnas- 
sus Ave., San Francisco, Calif. 94117. Meetings, sec- 
ond Tuesday, Oct.-May. 


Shufelt Society of Santa Clara County. (1947) 


South Dakota Society of Obstetrics and Gynecology. 
(1952) 


Texas Association of Obstetricians and Gynecolo; 
gists. (1931) President, James H. Goodson. Secretary, 
William H. Nash, 7711 Louis Pasteur Drive, San An- 
tonio, Texas 78229. Meeting, March 8-10, 1979. 

Toledo Society of Obstetricians and Gynecologists. 


Tri-Counties Obstetrical and Gynecological Society. 


(1959) Secretary, John Mahnke, 177 Santa Rosa St, N 
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San Luis Obispo, Calif. 93401. Meetings, third 
Thursday, every other month. 


Utah Obstetrical and Gynecological Society. (1948) 
President, George Hinkley. Secretary, Max Steele, 745 
E. 3rd St., Salt Lake City, Utah 84111. Meetings, 
Feb., May, Sept., and Dec. 


Virginia Obstetrical and Gynecological Society. ( 1936) 
President, A. Randolph Garnett. Secretary, David W. 
Branch, P.O. Box 8477, Roanoke, Va. 24014. Meet- 

` ing, April 6-8, 1979. 


Washington Gynecological Society. (1933) President, 
John Walsh. Secretary, James M. Frawley, 3415 
Hamilton St, Hyattsville, Md. 20782. Meetings, 
Jan., March, April, Oct., and Nov. 


Gynecologic Urology course 


The University of Tennessee Center for the Health Sciences College of Medicine, 
Department of Obstetrics and Gynecology and the Division of Continuing Education, 
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West Virginia Obstetrical and Gynecological Society. 
(1935) 

Wisconsin Obstetrical and Gynecological Society. 
President, C. Weir Horswill. Secretaty, Howard, E. 
Theis, 99 E. Division St., Fond du Lac, Wis. 54935. 


Youngstown Society of Obstetricians and Gynecolo- 


gists. President, Simon W. Chiasson. Secretary- + 


Treasurer, Richard L. Bernstine, St. Elizabeth Hos- 
pital Medical Center, Belmont and Park Ave., 
Youngstown, Oh. 44504. Meetings, Feb. 28 and May 
23, 1979. 


will sponsor a course entitled “Gynecologic Urology,” February 8 to 10, 1979, at the 


Hilton Inn in Memphis, Tennessee. 


For information, contact: Dan C. Martin, M.D., Department of Gynecology, Division 
of Medical Education, 800 Madison Ave., Memphis, ‘Tennessee 38163. 
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Training programs in diagnostic ultrasound 


The Department of Radiology and the office of 


Continuing Education of the State University of New 
York, Downstate Medical Center, are pleased to offer 
training programs in diagnostic ultrasound for phy- 
sicians. 


For further information, contact: Department. of 


Radiology, Box 1192, State University of New York, 
Downstate Medical Center, 450 Clarkson Ave., Brook- 
lyn, New York 11203. 


Clinical Recognition and Management of 

Heart Disease—1979 - 

Clinical Recognition and Management of Heart 
Disease— 1979 will be held at the University of Ari- 
zona, Health Sciences Center, Main Auditorium, Tuc- 
son, Arizona. The dates are March 22, 23, and 24, 
1979. 

For information contact: Registrar, American Col- 
lege of Physicians, 4200 Pine St., Philadelphia, Penn- 
sylvania 19104. 


Fourth Biennial Meeting of the Asian Federation 
of Organisations for Cancer Research and 
Control 


The Fourth Biennial Meeting of the Asian Federa- 
tion of Organisations for Cancer Research and Control 
will be held December 4-10, 1979, in Bombay, India. 
A teaching program in cancer chemotherapy will be 
conducted by the International Union Against Cancer, 
Geneva, Switzerland. Special registration is required. 
The meeting is sponsored by the Indian Cancer So- 
ciety. 

Direct inquiries to: Organising Secretaries, IV Con- 
ference of AFOCC, Tata Memorial Hospital, E. Borges 
Marg, Parel, Bombay-400 012, India. 


Cutaneous Vulvar and Vaginal Diseases 

Columbia University College of Physicians and Sur- 
geons and St. Luke’s Hospital Center will present a 
postgraduate course for clinicians, “Cutaneous Vulvar 
and Vaginal Diseases,” April 19-21, 1979, at the 
Waldorf-Astoria Hotel, New York, New York. The 
course will be under the direction of Harold M. M. 
Tovell, M.D. (gynecology), and Alex W. Young, M.D. 
(dermatology). 
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For the practicing dermatologist, gynecologist, and 
family practitioner, an interdisciplinary faculty com- 
posed of gynecologists, dermatologists, and patholo- 
gists will discuss the more common dermatoses; bac- 
terial, parasitic, and viral infections; and sexually 
transmitted diseases. An in-depth review of vulvar dys- 
trophies and premalignant and malignant conditions, 
including diethylstilbestrol exposure, affecting the 
vulva and vagina will be presented. Pertinent diagnos- 
tic, therapeutic, and immunologic techniques will be 
discussed. 

Fee is $300 (residents $150, with letter from depart- 
ment chairman); course syllabus and slides of selected 
diseases are included. The course is approved for 18 
credit hours in Category I of the American Medical 
Association's Physicians’s Recognition Award and 25 
cognates for Fellows of the American College of Obste- 
tricians and Gynecologists. 

For applications contact: Dr. Elizabeth C. Gerst, 
Continuing Education Center, 630 W. 168th St, New 
York, New York 10032. Telephone: (212) 694-3682. 


Second Annual Postgraduate Course in 
Obstetrics and Gynecology 


The Second Annual Postgraduate Course in Obstet- 
rics and Gynecology will be presented February 14-16, 
1979, at the Scottsdale Hilton Hotel, Scottsdale, 
Arizona. It is co-sponsored by the Phoenix Society of 
Obstetrics and Gynecology and the Department of 
Obstetrics and Gynecology, Maricopa County General 
Hospital. 

For information contact: The Secretary, Phoenix 
Society of Obstetrics and Gynecology, 333 E. Virginia, 
Suite 222, Phoenix, Arizona 85004. Telephone: (602) 
257-9218. 


1979 ICEA US-Eastern Regional Conference 


The Boston Association for Childbirth Education 
will sponsor the 1979 ICEA US-Eastern Regional Con, 
ference, at the Sheraton-Boston Hotel, Boston, Mas- 
sachusetts, March 30 through April 1, 1979. 

For information write: Diane Schulman, Public 
Relations—Conference `79, 180 Morton St., Boston, 
Massachusetts 02130. 


EDITORS! REVIEWERS! 


AUTHORS! 


For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





“Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Rog er Porter, Ph. D.; and F. Peter 


Woodford, Ph.D. prat 1976. 128 pages, 6" x 9", 
Price, $12.50. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $12.50. 


О Bill me О Master Charge # 
О Payment enclosed 


Name 
Address 
City 
Siig.—— — Fi Cod ea — 
MOSBY 


TIMES MIRROR 





30-day approval offer good only in 
Кр y THE C. V. MOSBY COMPANY 


continental U.S. ала Canada. 11830 WESTLINE INDUSTRIAL DRIVE 
A60519 ST. LOUIS, MISSOURI 63141 
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BELLERGAL S... 
Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP. central 
sedative (Warning: May be habit forming), 
40.0 mg; Gynergen (ergotamine tartrate, 
USP) sympathetic inhibitor, 0.6 mg; 
Bellafoline (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic ` 
inhibitor, O.2 mg. А 


Properties and Therapeutics: Based оп 

the concept that functional disorders 

frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous „а 
Systems, the ingredients in Bellergal аге A 
combined to provide a balanced prepara- 

tion designed to correct imbalance of the 
autonomic nervous system. The integrated 

action of Bellergal is effected through the 
combined administration of ergotamine 

and the levorotatory alkaloids of bella- 

donna, specific inhibitors of the sympathetic 

and parasympathetic respectively, rein- 

forced by the synergistic action of pheno- 

barbital in dampening the cortical centers 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response 

Menopausal disorders with hot flashes, 
sweats, restlessness and insomnia 
Cardiovascular disorders with palpitation, 
tachycardia, chest oppression and 
vasomotor disturbances. 

Gastrointestinal disorders with hypermotility, 
hypersecretion, "nervous stomach; and 
alternately diarrhea and constipation 


Genitourinary — uterine cramps, etc 
Premenstrual tension 


Interval treatment of recurrent. throbbing 
headache 


Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
sion, impaired hepatic or renal function, 
sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming 


Side Effects: Blurred vision, dry mouth, 
flushing, drowsiness occur rarely 


Dosage: Bellergal-S Tablets: One in the 
morning and one in the evening 


How Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100 


LABORATORIES y 
Division of Sandoz, Inc. 
LINCOLN, NEBRASKA 68501 


NONHORMONAL therapy 


for menopausal 
vasomotor instability 
Is receiving 
renewed attention. 





BELLERGALS 


TABLETS 








Each Bellergal-S Tablet contains. phenobar- 
bital, USP central sedative (Warning May be 
habit forming), 40.0 mg, Gynergen® (ergota- 
mine tartrate, USP) sympathetic inhibitor, 0.6 
mg. Bellafoline® (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic inhibitor, 
0.2 mg 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response— hot flashes, 
sweats, restlessness, and insomnia. 
Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 


So when estrogen 
therapy is undesirable... 
prescribe 
Bellergal-S Tablets. 


Please see prescribing information N 
on an adjoining page. 


© 1978 Dorsey Laboratories/Division of Sandoz, Ihe. ВҮ-1 
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A M waare A EE ee 


prior to the insertion of an IUD 


is an integral part of the 


insertion procedure that should 
not be neglected....the size of 


the uterus is an important 


factor in the level of efficacy the 
patient may expect to experi- 


ence with an IUD?” 


Gibor, Y.; Deysach, L., and Nissen, C. H.: J. Reprod. 


Med. 1 


:205-208 (November) 1973. 





Maric-7 


(disposable intrauterine sound) 


It sounds right. 


8 flexibility for easeof insertion 
B narrow diameter for patient 


comfort 
small 3-mm. diameter 


facilitates sounding, even in 


nulliparas 


B sensitivity to touch 
hold the Mark-7 gently be- 


tween thumb and forefinger 
during the sounding procedure 


® clear and accurate reading 
for patient screening and for 


recording in chart 

after insertion of sound to 
fundus, if not already there, 
push slide to the cervix; lift 


proximal end of slide to lock it 
in place on the sound; remove 
the sound and accurately read 


depth at pointer in window 
of slide 


B simple determination of 
uterine depth and position 
cervical stop allows parallel 


setting of the Cu-7 inserter for 


accurate fundal placement 


m convenient sterile packaging 


see the directions for use 


included with each single-use 
unit and package—the Mark-7 


is available in 12s and 30s 


SEARLE | Searle Laboratories 


Division of G.D Searle & Co 
Box 5110, Chicago. Illinois 60680 





Cu-7* intrauterine copper contraceptive 


The plastic component of the Co? is composed of pharmoceutico! grade 
poiypropyiese homopolymer with barum sulfote added to render н 
codiopaque Hs shape approximates The number 7. 11 is substantially 
smaller thor prewously avaloble migutenne devices. the vertical 
dimension measures 36 mm. and the honzontal. 26 mm 

Corted around the vertical hmb is a pure, virgin electrolytic copper wire 
providing Z00mm^ of exposed copper исе area А polyprapylene 
retrieval thread is fostened to the free end of the vertical ит оте Cu-7 

The Co? supplied with о simple tubular polypropylene inserter АН 
components ore sterde 



















Mode of Action 

Avodable dota in t the contraceptive eHectiveness of the 

enhanced by а te quantity af copper released continuousiy from 

ied copper «nto The uterine cowty 

The exact mechanism by which met copper enhances the contro- 

е effect of an HID has not bees con: vely demonstrated Various 

hypo! reses hove been advanced, the mas? common being that copper 

terleres wath enzymat« or other processes thot 

"plantation 

dies suggest that copper moy play on additional го 
n the uterine environment 





















indication ond Usage 


The Cu is indicated for contraception 


Contraindications 

7 shavid not be inserted wher any of the following Conditions. 

exit ptegn or Suspicion of pregnancy. abnormalities of the oterus. 

tesulting i distortion of the uterine cavity, acute pelvic inlommatary 

disease or 3 огу of repeoted оек inflammatory disease. postportum 

5 Of anfecred abortion in the past three months, known or 
as hyperplasia or cor 
























untreated acute cervicis s uni А i controled 
oseg Wilsons disease. known ot suspected allergy to copper 


Presous ectopx pregnancy. and significant onem 





Warnings 






teim effects The long-term effects on the oH. 
E е presence of copper in the uterus when pregnancy occurs 
ne Co? are unknown 

he abortion Reports have indicated on increased incidence of 
sephc обогноп assocated in some instances with septicemia, septic 
shock and death за patients becoming pregnant with on IUD «n ploce 
Mos of these reports have been associated with the mid-trimester of 
es, the mng! symptoms have been snsidious ond 
with a Си? эп sity. the 
ould be removed ifthe thread i5 visible or. if removol proves to he 
ult merruption of the pregnancy should be considered 
en! 0$ af option. bearing in mind that rhe risks 
ed with an elechve obortion ease with gestationo! age 
fegnoncy Hf the pahent chooses to continue the 
2 temas n she must be warned of the 











































odvised nai symptoms, such as flu-like 





epart immediately oli аблог 


syndrome. fever abdominal cramping ond pam. bleeding. ar vagina! 
discharge, becouse generghzed symptoms af septicemia тоу be 
insides. 






ny io) А pregnancy which occurs with on IUD in stu 
ely 10 be ectop« thon о pregnancy occurring without an 100 
Ене е. patents who become pregnant while using а Cu should be 
coretylly evoiuated for the розету of an ectopic pregnancy 

ib) Sp. should be directed te patents with delayed 
men: ses, ht Y merorogo and/or uruloteral pelvic pom. and to those 














Аб increased risk of pelvic inflommatory disease 
е use cf 1005 has been reported. While ;nconfirmed 
х 10 be greatest for young women who are nulliparous 
and/or who hove а multiplicity of sexuo! partners Sofpigitis con result 
im tuba! damoge ond occlusion. thereby threatening future fertility 
Therefore of is recommended that ponents be tought to iook for 
symptoms fiammatory disease The decision 10 use an IUD 
J8! be mode by the phys cian and patent with the 
osssbie deleterious effect on future fertity 
Car? in situ and of nines result in 














consideration 

Peive infection may occur with 4 
the deveioprt 
symptoms of рема u 
disordets {рг longe 












new development of menstrua! 
i. Qbnormal vaginal discharge 
dyspared тю. fever The Symptoms gre es. 
peciotly signif ant iE they occur following the first two or three cycles 
after insertion. Appropriate gerode and anoerotyc bo: feriologic studies 
should 2e do w therapy initiated реотрну 1 the infection 
Boe vemen! within 24 10 48 hours, the 
ii regiment reassessed an the 
ir and sensdivity tests 























energ 





or iodging of the Сы? in the en- 
con resultin o difficiit removal This may 
alter uier: {ee rer 


«ai vstructeans } 






"ion oF delwery or in utei 
2 The possibi ity of perforation mi 

pt «n ms nserrion anda тети me of any subsequent examina- 
поп Н gectorotioe. occurs. laparotomy or igporascopy should be per- 
formed cs soon 25 medically feasible ond 27 removed Abdomino! 
adhesions имена penelronon «inteshiao! obstruction, and loca? 
nfigmmatory reg h abscess formation and erosion of adjacent 
viscera May tesult d the Cu? is felt in the pertoneol cavity 




























uuty e medica! о еттү to the 
abdommal aad sacrai areas should not be used on ра! sing a Cu? 












Additional amounts of copper avastabie to the tx 
v may precipitate symptoms i women with undiagnosed 

p gn 
incidence of Wésons disease +s | in. 200.000 





from me 





Wilson's disease 








3 Prior to the insertion the phy: 
Jessiono! mus! pr ponant with the Panent 
est shouid be gen the opportunity to read the 
brochure 2: d discuss fully опу questions she moy have concersing the 
Cus methods af contraception 


nurse. or other 



















n compiete medica! 
ей to determice co nd: ions i iot might influence. 
the selection of ое IUD А physical exomination should inciude о pelvic 
examinghon Pap" smear gonorrhea culture and. if edicated; oppropri- 
ate tests for other forms of venerea: disease The physician should 
determine tho? the patent в no! pregrant 

ib} The uterus should be carefully sounded prior fo the insertion to 
determine the degree of potency of the endocervical canol and the 
internal os, and the di ond бер“ the ylenne cavity Exercise 
соге to avoid pedorotion with the sound DO NOT USE THE Qu 
INSERTIOR INSTRUMENT AS A SOUND in occasiona! roses, severe 
cervical stenosis may be encountered Do not use excessive force то 






















sounds 10 0 depth ofótoBcm Insertion ol o. 
имо о ferme cavity meosering less thon б 5 cm by sounding moy m- 
crease the incidence of por. bleeding partial or complete expulsion 
perforation. ong possbly pregnancy 

id} Ta reduce the possibility of insectin in the presence of on existing 




















undetermined pregnancy, the optimal time for Tenong the igtter part 
of the menstrual flow or one ot two days theregHter The Cu? should not 
be inserted post partum or post abortion until involution of the uterus 
s complete, The incidence of perforation and expulsion is greater f 
sOvolunon is not complete. 

it i$, however. necessary to piace the Cu-? as high оз possible wittun 
the uterine cavity to help avoid portal or complete expulsion thot could 
result in pregnancy 

Since the Cu represents п different design in intrauterine contcacep- 
ноп. physicians оге cautioned that «t is imperative for them to become 
thoroughly fomihor with the instructions for use before attempting 
piocemen: af the Сш? 

ia} IUDs should be used with coufion in those patients who have ап 
апета or a history of menorrhagio of hypermenorrheg Ponents 
experiencing menorrhagis and/or metrorrhagig faliowing IUD insertion 
may be gt risk for the development of hypochrome mcrocyhic enema 

ise. IUDs should be gsed with caution in patents receiving ante 
Guants or having а coogutapothy 
(f! Syncape. bradycardia or other neurovascular episodes may ассос 
during mserhon or removal of 1005. especially «^ ponents with a 
previous disposition to these conditions. 
9j Patients with valvular or congenital heat disease ore more prone 
to develop subacute bactenol endocorditis then patients who do nor 
hove valvulgr ot congenital heart disease Use of an IUD in these patents 
may represent o potential source of septic embol: 

ih) Use of an JUD in those potients with acute Cervicitis should be 
postponed untl proper treatment has cleared up the infection 

fi} Since the Cu? may be partially or completely expelled. ponents 
should be reexamsned and evaluated shortly after the first postinsertion 
menses. bul definitely within three months after insertion Thereatter 
onnuoi examination with aporoprigte medical and laboratory evaluation 
shouid be corned out The Cu? should be replaced every three years 
The patient should be taid that some bleeding or cramps may occur 
during the first few weeks after insertion, bul if these symptoms continue. 
of are severe she should report them to her physician She should be 
acted on how to check offer each menstrual perwd to moke certain 


























з по Contraceptive protection if the Cu has been expelled She should 
be cautioned not to dislodge the Cu? by pulling on the thread ifa 
parol expulsion occurs, remy ndicated and o new Co moy be 
inserted. The patient should id to return within three yeors for 
removal af the Cu-? and for replacement i! desired 

ik) A copperunduced urticonot allergic skin reaction may develop in 
women using а copper-contoming IUD. Tf symptoms of such or allergic 
response occur, the patient should be «mstructed to teli the consuinng 
physician that д copper-containing device is being used 

ih The Cu? should be removed for the following medico! reasons. 
menorrhagia and/or metrarrhaga producing significant алет. uncon 
troied pelvic infection, intractable pain offen aggravated by inter- 
course. dyspareunia, pregnancy, ¢ the thread is visible, endometrio! 
or cervical malignancy uterine or cervical perforation. of any indication 
of partial expulsion 

imj if the retrieval thread cannot be visuokzed # moy hove retracted 
into the uterus or hove been broken oH. or the Cu? may have been 
expelled Locahzation usually may be made by feeling with a probe, if 
ngt, кеду ог sonography can be used When the physician elects to 
recover a Cu? with the thread пот visible, the removal instructions 
should be considered 

inj Н any patent with a Со? suddenly develops overt clinical 
hepetihs or abnormal hver function tests. appropuate diagnostic pro 
cedures should be «initiated 















Adverse Reoctions 
Pertoratons of uterus ond cervix hove occurred Perforation into the 
abdomen has been followed by abdominal adhesions, intestinal pene 
tration, intestinal obstruction, loco! inflammatory reaction with abscess 
formation and erosion of adjacent viscera. Pregnancy hos occurred with 
the Cu? in sity and when the Cu? has been porhatly or completely 
expelled 

The incidence of spontaneous abortion. when conception occurs with 
otrayterine devices in situ, appears to be increased over thar in unpro- 
tected women insertion cramping, usually of no more than à few seconds. 
durangon. тоу occur, however, some women moy experience residual 
cromping for several hours or even days. Intermenstrug! spatnng or 
bleeding or prolonged or increased menstrual flow may occur 

Pelat infection including salpingiris with tubal damoge or occlusion 
hos been reported This may sesuli on future infertility Complete or 
partal expulsion of the Cu-7 may sometimes occur. particularly in those 
gotents with uten measuring iess thon 6 Sem by sounding Urncanal 
aiergic skin. feactan moy occur The following complots hove also 
been reported with 1705 although their celotion to the Cu? has not been 
established amenorrhea or delayed menses, bockoches, cervical 
erosion. cystic mosses in the pelvis, уол. leg pain or soreness, 
beri loss ог gai nervousness. dyspareunia, cystitis. endometritis, 

фис орогнол. septicemia, levkerrheg, ectopic pregnancy, diHicult 
татна uierine embedment. опена, pain, neurovascular episodes 
офа brodycordia ond syecope secondary to inser dys 
menorrheg. and tragmentahon af the IUD 













е uterine cavity. See the Proce 
hniques 
he small diameter of the Cu-? facilitotes easy insertion in nulligrovid- 
s Gnd nulliporous, as well os porous women The optimal time of 
insertion is ducing the latter port of the menstrual flow ar one or two days 
thereafter The cervical congl is relatively mote potent of this ume, ond 
there is ttle chance that the patient moy be pregnant 
Present information indicates thar efficacy is retained for 36 months 
There i5 no evidence that contraceptive efficacy decreases with time up 
to three years of use, but unt! adequate data indicating a longer effective 
hfe become available. the Cu-7 must be removed within 36 months from 
the dore of insertion and o new one inserted if desired 1f partial ex- 
puision occurs, removal is indicoted. and о new Cu? may be inserted 
Rem i the Cu? may aiso be indicated in the event af heavy or 
euism bleeding 
he physician should became thoroughly famidior with rhe instruchons 
for use before attempting insertion oc removal of the Cu? 











Clinical Studies 

Different event rates have been reported with the use of different 
introutenine contraceptives inasmuch os these rates ore usually derived. 
from separate studies conducted by different investigators in. severo! 
population groups, a comparison cannot be mode with precision. Even it 
different studies with the some contraceptive, considerably different 
rates are likely to be obtorned because of diHering characteristics af the 
study populotion Furthermore, even! rotes per unit of time tend to be 
lower as clincal experience is expanded, possibly due to@erention in the 
clinical study of those patients whe accept the treatment regimen, not 
having discontinued due to adverse reactions or pregnancy, so tha! 
remgining in the study were those iess susceptible In chnoi tugis of 
the Cu conducted by Seorle Laborotones, use effectiveness. wos 
determined os foliows for parous and nulliparous wamen. as tofulated 
ty the hfe toble method. (Rates ore expressed as cumulative events 
per 100 women through 12, 24, and 36 months of use } 

This experience encompasses 399,054 womonmanths of use, n- 
cluding 12 months for 11.852 women. 24 manths for 8.309. ond 36 
months ior 3 885 
























12 Months 24 Months 36 Months 
Porous Nulliparove [Porous Nulfiporous|Parous Nulliporous 
Pregnancy 9 25 | 32 
Faputson 80 32 7.3 9.6 
Medzoi removal 13.7 208 244 
л 425 38.3 25.8 











How Supplied 
Available т соттоп of 6 and boxes о 
on unserer! ang sufficient pat 





i 30ond 00 ster te unes 
ieofiets ond identibicqhon cords 
h 











Please see complete product labeling for insertion ond removal 
techniques 
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(intrauterine copper contraceptive) 


No other i Ж 
single contraceptive combines - 


all these advantages: 


Effectiveness 


m approaches that of "the Pill" 
—more than 98-percent effec- 
tive in preventing intrauterine 


pregnancy ' 


Pregnancy Rates (per 100 women per year of use) 


First Year Second Year Third Year 
p n p n p n 
1.9 1.6 1.4 LS 0.9 1.6 
p=parous n= nulliparous 


Economy 
a costs less, on the average, than any of these 
other methods?: 


Estimated Cost of Contraception 
fora Four-Week Period 






$3.84 $4.00 


iod 


r fout-week per 


* Cost pe fo 






foam/gelt$  condomt! “the Pill’ 


or creamtt 


. Methods of Contraception 









Comfort 


m insertion and use well 
tolerated by nulliparas as well 
as multiparas 

m smallest inserter diameter of 
all ICIDs—only 3.07 mm. 


Convenience 
m most convenient of any method for the 
patient 

"Once inserted, the ICID continues to exert 
its contraceptive action without requiring 
sustained patient motivation.’ 


Note: The Cu-7 must be replaced every three 
years. 


Acceptance 

m low discontinuation rate due to expulsion, 
pain or bleeding, P.I.D. or perforation, even for 
nulliparas? 


*Based on an average insertion cost of $50, including one postinsertion checkup 
and 36 months of use. Fees range from "cost" to $150. 

+Based on an assumed usage rate of three times per week. 

$Based on an average cost of 17€ per application of jelly or cream. Cost and 
fitting of diaphragm are additional. 

§Based on an average cost of 17€ per application of foam or gel. 

llBased on an average retail cost per condom of 324. 

{Pill prices range from less than pharmacy cost to about $5.50 per cycle; fees 
for initial and subsequent exams are not included. 


References: 1. Rao, R. P., and Scommegna, A.: Intrauterine Contraception, 
Am. Fam. Physician 16:177-185 (November) 1977. 2. Data on file at Searle 
Laboratories. 


Please consult product information on preceding page. , 


Searle Laboratories 
SEARLE Division of G.D. Searle & Co 


Box 5110, Chicago, Illinois 60680 Вв1 


How much 
estrogen 

does it really take 
to control 
nature? 


A lotless than everyone once thought. Just a few years ago, a 50-mcg 
dosage was considered low. Today, there's an effective combination oral 
contraceptive containing 30 mcg of estrogen: Loestrin 1.5/30. 
In spite of a 40% reduction in the dose of estrogen, efficacy of Loestrin 
1.5/30 is considered comparable to that of combination oral contracep- 
tives containing higher levels of estrogen. 
Irregular bleeding is somewhat more frequent with 
Loestrin 1.5/30 than with combinations containing larger 
а Уха. doses of estrogen. With continued use, however, the 
AE E d. s p^ » а = 
. ww A frequency decreases. 

b. 4: And if you're concerned about your patients' intake 
s of estrogen over an extended period of time, Loestrin 
1.5/30 contains 30 mcg of ethinyl estradiol, so 

patient exposure to estrogen is reduced. 


LOSSIRIN 15/3O 


ә mg norethindrone acetate and 
30 meg ethinyl estradiol tablets, USP) 


a 30-mcg alternative to higher estrogen 





. Brief Summa 


ry of Prescribing Information 
LOESTRIN* 1.5/30 
(1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, USP) See section under 
Special Notes on Administration and How Supplied. 
DESCRIPTION 
estrin 1.5/30 Products are progestogen-estrogen combinations. 
INDICATION AND USAGE 
Loestrin 1.5/30 Products are indicated for the prevention of pregnancy in women who elect to 
use oral contraceptives. 

In clinical trials with Loestrin 1.5/30 involving 17,139 therapy cycles, there was a pregnancy 
rate of 0.49 per 100 woman years 
Dose-related risk of thromboembolism from oral contraceptives: Studies have shown a 
positive association between the dose of estrogens in oral contraceptives and the risk O° 
thromboembolism. It is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive prescribed for any given patient should be that 
product which contains the least amount of estrogen that is compatible with an acceptable 
pregnancy rate and patient acceptance 
CONTRAINDICATIONS 

1. Thrombophiebitis or thromboembolic disorders 

2. A past history of deep-vein thrombophlebitis or thromboembolic disorders 

3. Cerebral vascular or coronary artery disease 

4, Known or suspected carcinoma of the breast 

5. Known or suspected estrogen-dependent neoplasia 

6. Undiagnosed abnormal genital bleeding 

7. Known or suspected pregnancy (See No. 5 under WARNINGS.) 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from 
oral contraceptive use. This risk increases with age and with heavy smoking (15 or 
more cigarettes per day) and is quite marked in women over 35 years of age. 
Women who use oral contracepti should be strongly advised not to smoke. 

The use of oral contraceptives is associated with increased risk of several serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
gallbladder disease. and hypertension. Practitioners prescribing oral contraceptives 
should be familiar with the following information relating to these risks. 


















1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboem- 
bolic and thrombotic disease associated with the use of oral contraceptives is well- 
established. Studies have demonstrated an increased risk of fatal and nonfatal venous throm- 
boembolism and stroke, both hemorrhagic and thrombotic. 

Cerebrovascular disorders: in a collaborative study in women with and without predisposing 
causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than 
nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater 

Myocardial infarction: An increased risk of myocardial infarction associated with ога! 
contraceptives has been reported confirming a previously suspected association. These 
studies found that the greater the number of underlying risk factors (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 
coronary artery disease, the higher the risk of developing myocardial infarction, regard ess of 
whether the patient was an oral contraceptive user or not. Oral contraceptives, however, were 
found to be a clear additional risk factor. 

It has been estimated that users who do not smoke (smoking is considered a major predis- 
posing condition to myocardial infarction) are about twice as likely to have a fatal myocardial 
infarction as nonusers who do not smoke. Oral contraceptive users who are smokers have 
about a fivefold increased risk of fatal infarction compared to users who do not smoke. but 
about a tenfold to twelvefold increased risk compared to nonusers who do not smoke. The 
amount of smoking is also an important factor. 

Risk of dose: In an analysis of data, British investigators concluded that the risk of throm- 
boembolism including coronary thrombosis is directly related to the dose of estrogen used in 
oral contraceptives; however, the quantity of estrogen may not be the sole factor involved. 
Estimate of excess mortality from circulatory : The risk of diseases of the circula- 
tory system is concentrated in older women, in those with a long duration of use, and in ciga- 
rette smokers. 

A study of available data from a variety of sources concluded that the mortality associated 
with all methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke. 

The risk of thromboembolic and thrombotic diseases associated with oral contraceotives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeciamptic 
toxemia, and especially by cigarette smoking. 

The physician and the patient should be alert to the earliest manifestations of throrrboem- 
bolic and thrombotic disorders. Should any occur or be suspected, the drug should be 
discontinued immediately. 

A fourfold to sixfold increased risk of postsurgery thromboembolic complications hàs been 
reported in users. If feasible. oral contraceptives should be discontinued at least four weeks 
before surgery of a type associated with an increased risk of thromboembolism or prclonged 
immobilization 

2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 
been associated with the use of oral contraceptives. Discontinue the oral contraceptive if there 
is unexplained sudden or gradual, partial, or complete loss of vision; onset of proptosis or 
diplopia; papilledema; or retinal vascular lesions. 

3. Carcinoma: Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 

In humans, an increased risk of endometrial carcinoma associated with the prolonged use of 
exogenous estrogen in postmenopausal women has been reported. However, there is no 
evidence suggesting increased risk of endometrial cancer in users of conventional combina- 
tion or progestogen-only oral contraceptives. 

Studies found no evidence of increase in breast cancer in women taking oral contraceptives; 
however, an excess risk in users with documented benign breast disease was reported. 

There is no confirmed evidence of an increased risk of cancer associated with oral contra- 
ceptives. Close clinical surveillance of users is, nevertheless, essential. In cases ofun- 
diagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy. Women with a strong family history of breast cancer, or 
who have breast nodules, fibrocystic disease, or abnormal mammograms, should be monitored 
with particular care 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be associated with oral 
contraceptives Because hepatic adenomas may rupture and may cause death through 
intra-abdominal hemorrhage, they should be considered in women presenting abdominal pain 
and tenderness, abdominal mass, or shock. 

„ Afewcases of hepatocellular carcinoma have been reported in women taking oral contra- 
ceptives. The relationship of these drugs to this type.of malignancy is not known at this time 

5. Usage in or Immediately Preceaing P Birth Defects in Offspring. and Malignancy in 
roman Offspring: During early pregnancy. female sex hormones may seriously damage the 
offspring 

An increased risk of congenital anomalies. including heart defects and limb defects, has 
been reported with the use of oral contraceptives in pregnancy. 

There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing oral contraceptives. 

Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed two consecutive menstrual periods. If the patient has not adhered to the schedule, 


- the possibility of pregnancy should be considered at the time of the first missed period, and oral 


contraceptives should be withheld until pregnancy has been ruled out. If pregnancy is con- 
firmed, the patient should be apprised of the potential risks to the fetus and the advisability of 
continuation of the pregnancy should be discussed 


Women who discontinue oral contraceptives with the intent of becoming pregnant should 1 
use an alternate form of contraception for a period of time before attempting to conceive. 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy. 

6. Gallbladder Disease: Studies report an increased risk of surgically confirmed gallbladder 
disease in users of oral contraceptives. S 

7. Carbohydrate and Lipid Metabolic Effects: Because decreased glucose tolerance has been 
observec in a significant percentage of patients, prediabetic and diabetic patients shouldbe _ 
carefully observed while receiving oral contraceptives. T 

An increase in triglycerides and total phospholipids has been observed. 

8. Elevated Blood Pressure: An increase in blood pressure has been reported in patients 3 
receiving oral contraceptives. The prevalence in users increases with longer exposure. Ages — — 
also strongly correlated with development of hypertension Women who previously havehad 
hypertension during pregnancy may be more likely to develop elevation ofbleod pressure., _ 

9. Headache: Onset or exacerbation of migraine or development of headacne of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives. 

10. Bleeding Irregularities: Breakthrough bleeding, spotting, and amenorrhea are frequent | 
reasons ‘or patients discontinuing oral contraceptives. In breakthrough bleeding, nonfunctional 
causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, adequate — 
diagnostic measures are incicated to rule out pregnancy or malignancy. - 

Women with a past history of oligomenorrhea or secondary amenorrhea, or young мотёп i 
without regular cycles shouid be advised that they may have a tendency to remain anovulatory - 
or to become amenorrheic after discontinuation of oral contraceptives. ue 

11. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contraceptive - 
failures 

12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore, a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of mothers 
receiving these drugs. 4 
PRECAUTIONS - 

1. A complete medical and family history should be taken prior to the initiation of oral ^ 
contraceptives. The pretreatment and periodic physical examinations should'include special - 
reference to blood pressure. breasts, abdomen, and pelvic organs, including Papanicolaou 
smear and relevant laboratory tests. As a general rule, ога! contraceptives Should not be 
prescribed for longer than one year without another examination. 

2 Preexisting uterine leeomyomata may increase in size 

3 Patients with a history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree. " 

4. Oral contraceptives may cause fluid retention and should be prescribed with caution, and 
only with careful monitoring. in patients with conditions which might be aggravated. 

5. Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. If jaundice develops. the medication should be discontinued 

6. Steroid hormones may be poorly metabolized and should be administered with caution in 
patients with impaired liver function 

7, Users may have disturbances in normal tryptophan metabolism, which may result in a 
relative pyridoxine deficiency. 

8. Serum folate levels may be depressed 

9. The pathologist should be advised of oral contraceptive therapy when relevant specimens 
are submitted. Е 

10 Certain endocrine and liver function tests and blood components may be affected. 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors VII, VIII 
IX. and X; decreased antithrombin 3; increased norepinephrine-induced platelet aggregability 
(c) Increased thyroid-binding globulin (TBG) leading to increased circulating total thyroid 
hormone. (d) Decreased pregnanediol excretion. (e) Reduced response to metyrapone test. 
Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding have 
been associated with concomitant use of rifampin and an association has been suggested wit 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin, 

ADVERSE REACTIONS 
An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives. 

Thrombophlebitis: Pulmonary embolism; Coronary thrombosis; Cerebra! thrombosis; 
Cerebral hemorrhage: Hypertension; Gallbladder disease; Benign hepatomas; Congenital 
anomalies 

There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed. Mesenteric thrombosis, 
Neuro-ocular lesions, eg, retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients receiving oral contraceptives 
and are believed to be drug-related: Nausea and/or vomiting, usually the most common 
adverse reactions. occur in approximately 10 percent or less of patients during the first cycle. 
Other reactions, as a general rule, are seen much less frequently or only occasionally: gastroin- — 
testinal symptoms; breakthrough bleeding, spotting; change in menstrua flow; dysmenor- 
теа: amenorrhea during and after treatment; temporary infertility after discontinuance of 
treatment; edema: chloasma or melasma; breast changes; change in weight; change in 
cervical erosion and cervical secretion; possible diminution in lactation when given immedi- 
ately post partum. cholestatic jaundice; migraine: increase in size of uterine leiomyomata; rash - 
(allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis, 
change in corneal curvature; intolerance to contact lenses. 

The following adverse reactions have been reported and the association has been neither 
confirmed nor refuted. 

Premenstrual-like syndrome: cataracts: changes in libido; chorea, changes in appetite; 
cystitis-like syndrome; headache: nervousness: dizziness: hirsutism: loss of scalp hair; 
erythema muititorme; erythema nodosum: hemorrhagic eruption, vaginitis. porphyria. 
Special Notes on Administration 
Loestrin 5/30 (1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, 


‚ USP) — Menstruation usually begins two or three days, but may beginaslateasthefourthor =~ 


fifth day, after discontinuing medication 1 

Loestrin 1.5/30— Menstruation usually begins two or three days, but may begin as late as 
the fourth or fifth day, after the brown ferrous fumarate tablets have been started. - 

Because of the relatively low estrogenic content, Loestrin 15/30 is not a good cyclic regula- — — 
tor. There are patients whose inherent hormone balance will require larger amounts of estrogen. 
than that contained in Loestrin 1.5/30 to achieve cyclic regularity. These patients experience 
altered bleeding patterns, which do not conform to treatment schedules 

The physician should be alert to the fact that the irregular bleeding patterns could mask 
bleeding from organic cause, and appropriate diagnostic measures should be taken if the 
bleecing persists or continues after changing to a higher estrogen-content product 

After several months, bleeding may be reduced to a virtual absence: reduced flow may bea 
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the treatment of 
atrophic vaginitis 






Dosage Flexibility Only DV provides the 
flexibility of two dosage forms — cream and 
suppositories — to meet both your own pre- 
scribing habits and your patient's personal 


e s | 
Cream ЖЗ 
preference. | 
No Need for Refrigeration/Two and à Suppositories 
I M а = on те (dienestrol NF) 


Shelf storage without refrigeration and carry an 
outdate of as long as two years for the cream Each tube contains 0.01% dienestrol NF. 
and three years for the suppositories. As a result, Each suppository contains 0.70 mg. dienestrol NF. 


spoilage and obsolescence are minimized. 


. You can have confidence that your prescription 

for DV will be filled with a fine quality Merrell 
prdduct that assures potency without refrigera- 
fion — a real patient benefit. 


в-4236 (v674A) (See next page for prescribing information.) 1 
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Brief Summary 


WARNINGS 





. 
1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK 
RATIO FOR ENDOMETRIAL CARCINOMA 
Three independent case control studies have reported an increased 
risk ratio of endometrial cancer in postmenopausal women exposed 
lo exogenous estrogens for prolonged periods. This reported risk 
was independent of the other risk factors studied. Additionally, the 
incidence rates of endometrial cancer have increased since 1969 in 8 
different areas of the United States with population-based cancer 
reporting systems, an increase that may [or may not] be related to 
the expanded use of estrogens during the last decade 
The 3 case control studies reported that the estimated risk ratio for 
endometrial cancer in estrogen users was about 4.5 to 13.9 times 
greater than in nonusers. The risk appeared to depend on both 
duration of treatment and on estrogen dose. In view of these reports, 
when estrogens are used for the treatment of menopausal symp- 
toms, the lowest dose that will control symptoms should be utilized 
and medication should be discontinued as soon as possible. When 
prolonged treatment is Medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for 
continued therapy. Although the evidence must be considered 
preliminary, one study suggests that cyclic administration of low 
doses of estrogen may carry less risk than continuous administra- 
tion; it therefore appears prudent to utilize such a regimen 
Close clinical surveillance of all women taking estrogens is impor- 
tant. In all cases of undiagnosed persistent or recurring abnormal 
vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. 
There is no evidence at present that “natural” estrogens are more or 
less hazardous than "synthetic" estrogens at equiestrogenic doses 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 
The use of exogenous estrogens and progestagens during early preg- 
nancy has been reported to damage the offspring. An association 
has been reported between in utero exposure of the female fetus to 
diethylstilbestrol, a non-steroidal estrogen, and an increased risk of 
the post-pubertal development of an ordinarily rare form of vaginal 
ог cervical cancer. This risk for diethylstilbestrol was recently esti- 
mated to be in the range of 0.14 to 1.4 per 1000 exposures, consis- 
tent with АРМИР risk estimate of not greater than 4 per 1000 
exposures. Furthermore, a high percentage of such females exposed 
in utero (30 to over 90%) has been reported to have vaginal 
adenosis, epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether they are 
precursors of adenocarcinoma. Although similar data are not availa- 
ble with the use of other estrogens, it cannot be presumed they 
would not induce similar changes 
Several reports suggest a possible association between fetal expo- 
Sure to exogenous estrogens and progestagens and congenital 
anomalies, including congenital heart defects and limb reduction 
defects. 
One case control study estimated a 4 7 fold increased risk of limb 
reduction defects in infants exposed in utero to exogenous steroids 
(oral contraceptives, hormone withdrawal tests for pregnancy, or 
attempted treatment for threatened abortion). Some of these expo- 
Sures were very short and involved only a few days of treatment. The 
data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000 
This product is not for use in therapy of threatened or habitual 
abortion. 
It DV (dienestrol NF) Cream or Suppositories are used during preg- 
nancy, or if the patient becomes pregnant while using this drug, 
she should be apprised of the potential risks to the fetus, and the 
advisability of pregnancy continuation 
















































DESCRIPTION 
DV (dienestrol NF) is a synthetic estrogen in cream and suppository form 
Suitable for vaginal administration. 
DV Cream (dienestrol cream NF)— Each tube contains 
Dienestrol NF kra rag eis в $36 0.01% 
with lactose, in a water-miscible base made from propylene glycol, stearic 
acid, diglycol stearate, triethanolamine, benzoic acid, butylated hydrox- 
oe and disodium edetate; buffered with lactic acid to an acid pH 
V Suppositories—Each Suppository contains 
Dienestrol МЕ...........,.... А 0.70 тд 
with lactose, in a base made from polyethylene glycol 400, polysorbate 
80, polyethylene glyco! 4000, glycerine, and butylated hydroxytoluene; 
buffered with lactic acid to an acid pH. DV Suppositories have an inert 
Covering, which dissolves promptly in the vagina. The covering is com- 
posed of gelatin, glycerin, water, methylparaben, propylparaben, and 
coloring. 


INDICATIONS 

For the treatment of atrophic vaginitis and kraurosis vulvae 

DV (dienestro NF) CREAM AND SUPPOSITORIES HAVE NOT BEEN 
SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING PREGNANCY 
AND THE USE MAY HAVE POTENTIAL RISKS TO THE FETUS. (SEE BOXED 
WARNING.) 


CONTRAINDICATIONS 
DV (dienestrol NF) should not be used in patients with any of the following 
conditions: 

1. Known or suspected cancer of the breast except in appropriately 
Selected patients being treated for metastatic disease. 

2. Known or suspected estrogen-dependent neoplasia. 

3. Known or suspected pregnancy. (See Boxed Warning.) 

4. Undiagnosed abnormal genital bleeding. 

5. Active thrombophlebitis or thromboembolic disorders. 

6. A past history of thrombophlebitis, thrombosis, or thromboembolic 
disorders. 

7. Hypersensitivity to the ingredients of the cream or suppositories 


WARNINGS 

1. Induction of malignant neoplasms Long-term continuous adminis- 
tration of natural and synthetic estrogens in certain animal species in- 
Creases the frequency of carcinomas of the breast, cervix, vagina, and 
liver. There are now reports that estrogens increase the risk of carcinoma 
of the endometrium in humans. (See Boxed Warning.) 


At the present time there is no Satisfactory evidence that estrogens given 
to postmenopausal women increase the risk of cancer of the breast, 
although a recent long-term followup of a single physician's practice has 
raised this possibility. Because cf the animal data, there is a need for 
Caution in prescribing кр for women with a strong family history of 
breast cancer or who have breast nodules, fibrocystic disease, or abnor- 
mal mammograms 

2. Gallbladder disease. A recent Study has reported a two to threefold 
Increase in the risk of surgically confirmed gallbladder disease in women 
receiving postmenopausal estrogens, similar to the twofold increase pre- 
viously noted in users of oral Contraceptives. In the case of oral contra- 
ceptives the increased risk appeared after a period of use 

3. Effects similar to those caused by estrogen-progestagen oral con- 
traceptives. There are several adverse effects reported in association with 
oral contraceptives, most of which have not been documented as conse- 
quences of postmenopausal estrogen therapy, although it has been re- 
ported that there is an increased risk of thrombosis in men receiving high 
doses of estrogens for prostatic cancer and in women receiving estrogens 
for postpartum breast engorgement. The possibility that the adverse ef- 
fects reported in association with oral Contraceptives may be associated 
with larger doses of estrogen cannot be excluded 

a. Thromboembolic disease. Studies have now shown that users of 
oral contraceptives have an increased risk of various thromboembolic, 
thrombotic, and vascular diseases, such as thrombophlebitis, pulmonary 
embolism, stroke, and myocardial infarction. Cases of retinal thrombosis, 
mesenteric thrombosis, and optic neuritis have been reported in oral 
contraceptive users. There is evidence that the risk of several of these 
adverse reactions is related to the dose of the drug. An increased risk of 
post-surgery thromboembolic complications has also been reported in 
users of oral contraceptives. If feasible, estrogen should be discontinued 
at least 4 weeks before surgery of the type associated with an increased 
risk of thromboembolism, or during periods of Prolonged immobilization 
While an increased rate of thromboembolic and thrombotic disease in 
postmenopausal users of estrogens has not been found, this does not 
rule out the Possibility that such an increase may be present, or that 
subgroups of women who have underlying risk factors, or who are receiv- 
ing relatively large doses of estrogens may have an increased risk. There- 
fore, estrogens should not be used in persons with active thrombo- 
phlebitis or thromboembolic disorders, and they should not be used 
(except in treatment of malignancy) in persons with a history of such 
disorders. They should be used with caution in patients with cerebral 
vascular or coronary artery disease and only for those in whom estrogens 
are needed 
Doses of estrogen (5 mg. conjugated estrogens per day), comparable to 
those used to treat cancer of the prostate and breast, have been reported 
in a large prospective clinical trial in men to increase the risk of nonfatal 
myocardial infarction, pulmonary embolism , and thrombophlebitis. When 
estrogen doses of this size are used, any of the thromboembolic and 
thrombotic adverse effects associated with oral contraceptive use should 
be considered as a risk 

b. Hepatic adenoma Benign hepatic adenomas have been reported to 
be associated with the use of oral Contraceptives. Although benign and 
rare, these may rupture and may cause death through intra-abdominal 
hemorrhage. Such lesions have not yet been reported in association with 
other estrogen or progestagen preparations but should be considered in 
estrogen users having abdominal pain and tenderness, abdominal mass, 
or hypovolemic shock. Hepatocellular carcinoma has also been reported 
їп women taking estrogen-containing oral contraceptives. The relation- 
Ship of this malignancy to these drugs is not known at this time 

с. Elevated blood pressure. Increased blood pressure is not uncommon 
in women using oral contraceptives and there is now a report that this 
may occur with use of estrogens in the menopause and blood pressure 
should be monitored with estrogen use, especially if high doses are used 

d. Glucose tolerance. A worsening of glucose tolerance has been ob- 
Served in a significant percentage of patients on estrogen-containing oral 
contraceptives. For this reason diabetic patients should be carefully ob- 
served while receiving estrogen 

4. Hypercalcemia. Administration of estrogens may lead to hypercal- 
сета in patients with breast cancer and bone metastases. If this occurs. 
the drug should be stopped and appropriate measures taken to reduce the 
serum calcium level 


PRECAUTIONS 
A. General Precautions 

Т. A complete medical and family history should be taken prior to the 
initiation of any estrogen therapy. The pretreatment and periodic physical 
examinations should include special reference to blood pressure, breasts, 
abdomen, and pelvic organs, and should include a Papanicolaou smear 
As a general rule, estrogen should not be prescribed for longer than 1 
year without another physical examination being performed 

2. For conditions due to infection with known Organisms, specific 
treatment should be given for the Organism responsible. 

3. Fluid retention —Because estrogens may cause some degree of fluid 
retention, conditions that might be influenced by this factor such as 
epilepsy, migraine, and cardiac or renal dysfunction require careful ob- 
servation 

4. Certain patients may develop undesirable manifestations of exces- 
Sive estrogenic stimulation, such as abnormal or excessive uterine bleed- 
ing, mastodynia, etc. In order to avoid this, the dosage should be reduced 
or the estrogens should be administered intermittently in the menopausal 
or Pypogonadal patient. 

5. The age of the patient constitutes no absolute limiting factor, al- 
though treatment with estrogens may mask the onset of the climacteric 

6. Oral contraceptives have been reported to be associated with an 
increased incidence of mental depression Although it is not clear whether 
this is possibly due to the estrogenic or progestagenic component of the 
contraceptive, patients with a history of depression should be carefully 
observed 

7. Patients having pre-existing uterine leiomyomata should be ob- 
served for increased growth of myomata during estrogen therapy 

8. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted 

9. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving estrogen- contain- 
ing oral contraceptive therapy. If jaundice develops in any patient receiv- 
ing estrogen, the medication should be discontinued while the cause is 
investigated 

10. Estrogens may be poorly metabolized in patients with impaired 
liver function and they should be administered with caution in such 
Patients 

11. Because estrogens influence the metabolism of calcium and phos- 
phorus, they should be used with caution in Patients with metabolic bone 
diseases that are associated with hypercalcemia or in patients with renal 
insufficiency. 

12. Because of the effects of estrogens on epiphyseal closure, they 
should be used judiciously in young patients in whom bone growth is not 
complete 


13. Judicious assessment of the following changes in certain endo- 
crine and liver function tests is necessary for patients receiving large 
doses of estrogen 


a. Increased sulfobromophthalein retention - 


b. Increased prothrombin and factors Vil, VIII, IX, and X; decfeased 
antithrombin 3; increased norepinephrine-induced platelet aggregability. 

с. Increased thyroid binding globulin (TBG) leading to increased cir- 
Culating total thyroid hormone, as measured by PBI, T4 by column, or T4 
by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the 
elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance 

е. Decreased pregnanediol excretion 

f. Reduced response to metyrapone test 

g. Reduced serum folate concentration 

h. Increased serum triglyceride, phospholipid, or cholesterol 
B. Information For The Patient 

A patient package insert accompanies this drug product. This insert is 
available from pharmacists who Carry this product and from the company 
upon request 
C. Pregnancy Category X 

See Contraindications and Boxed Warning 
D. Nursing Mothers 

As a general principle, the administration of any drug to nursing 
mothers should be done only when Clearly necessary since many drugs 
are excreted in human milk 


ADVERSE REACTIONS 
(See Warnings regarding reports of induction 0f neoplasia, adverse ef- 
fects on the fetus, increased incidence of gallbladder disease, and adverse 
gaa Similar to those of oral contraceptives, including thromboem- 
olism.) 

Since there is a possibility of dienestrol absorption through the vaginal 
mucosa, uterine bleeding might be provoked by excessive administration 
of dienestrol in menopausal women Cytologic study or D & C may be 
required to differentiate this uterine bleeding from carcinoma. Tenderness 
of the breasts and vaginal discharge due to mucus hypersecretion may 
result from excessive estrogenic stimulation: endometrial withdrawal 
bleeding may occur if use of dienestrol is suddenly discontinued. Such 
reactions indicate overdosage 
Menstrual irregularity may be made worse by dienestrol if a sufficient 
amount is absorbed. Dienestrol may cause serious bleeding in a woman 
Sterilized because of endometriosis and in whom remaining foci of en- 
dometrium could be activated 
The following additional adverse reactions have been reported with es- 
trogenic therapy including oral contraceptives 

1. Genitourinary system 
Breakthrough bleeding. spotting, change in menstrual flow and cycle 
Dysmenorrhea 
Premenstrual-like syndrorne. 
Amenorrhea during and after treatment 
Increase in size of uterine fibromyomata 
Vaginal candidiasis 
Change in cervical eversion and in degree of cervical secretion. 
Cystitis-like syndrome 

2. Breasts 
Tenderness, enlargement, secretion. 

3. Gastrointestinal 
Nausea, vomiting 
Abdominal cramps. bloating 
Cholestatic jaundice 

4. Skin 
Chloasma or melasma which May persist when drug is discontinued 
Erythema multiforme 
Erythema nodosum 
Hemorrhagic eruption 
Loss of scalp hair 
Hirsutism 
Urticaria 

5. Eyes 
Steepening of corneal curvature 
Intolerance to contact lenses 

6. CNS 
Headache, migraine, dizziness 
Mental depression 
Chorea 

7. Miscellaneous 
Increase or decrease in weight. 
Reduced carbohydrate tolerance, 
Aggravation of porphyria 
Edema 
Changes in libido and/or potency 


DOSAGE AND ADMINISTRATION 

1 or 2 applicatortuls of cream or 1 or 2 Suppositories intravaginally per 
day for 1 or 2 weeks, then reduced to either one-half initial dosage or 1 
applicatorful (about 6 g.) or 1 suppository every other day for a similar 
period 

Maintenance Dose 

1 applicatorful of cream or 1 Suppository one to three times a week may 
be used after restoration of the vaginal mucosa has been effected. 


HOW SUPPLIED 
Cream 
NDC 0068-0293-13: 3 oz. tube with applicator 
DV Suppositories 
NDC 0068-0294-16: box of 16 with inserter 


Product Information as of April, 1978 


DV Suppositories are manufactured by . 

R. P. Scherer Corporation 

9425 Grinnell Avenue 

Detroit, Michigan 48213 for 

MERRELL-NATIONAL LABORATORIES . 
Division of Richardson- Merrell Inc. 

Cincinnati, Ohio 45215, U.S.A 
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Submission of contributions. Manuscripts should in gen- 
eral be sent to a particular Editor according to the following 
plan: If it is from the southeastern quadrant of the United 
States or from Canada, or if it has been presented before one 
of the official sponsoring societies, to Dr. Brewer; if from the 
northeastern quadrant (including Ohio), or if it is a Clinical 
Opinion or a Letter to the Editors, to Dr. Zuspan; if from the 
north central states, any of the United States west of the Mis- 
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is original, is not under consideration by another journal, 
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and all co-authors." Authors will be consulted, when possi- 
ble, regarding republication of their material. 

All articles published in this JouRNAL must be contributed to 
it exclusively. Articles previously published in another lan- 
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It is assumed by the Editors that articles emanating from a 
particular institution are submitted with the approval of the 
requisite authority, including all matters pertaining to 
human studies. Articles dealing with human experimentation 
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the author's local Human Experimentation Committee. 

Statements and opinions expressed in the articles and 
communications herein are those of the author(s) and not 
necessarily those of the Editor(s) or Publisher and the Edi- 
tor(s) and Publisher disclaim any responsibility or liability for 
such material. Neither the Editor(s) nor the Publisher guaran- 
tee, warrant, or endorse any product or service advertised in 
this publication, nor do they guarantee any claim made by the 
manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article. 
They should include name of author(s), article title, name of 
periodical, volume, page, and year. Name of periodical should 
conform to that shown in latest List of Journals Indexed in Index 
Medicus. For reference style see current issue of JOURNAL. Au- 
thors are encouraged to limit references to 16, except for 
Communications in Brief, limited to 2, Current Investigation 
and Clinical Opinion, limited to 6, and Current Devel- 
opments, for which there is no limit. Illustrations accompany- 
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the text, with one table to a page. They should be numbered 
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point in the text. Captions of the tables should be brief, yet 
indicate clearly the purpose or content of each table. Rows 
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the data in each. Abbreviations in tables should be used as 
little as possible and if abbreviations are used they should be 
explained in a footnote to the table. 
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duction, should accompany each manuscript and should be 
typed on a separate sheet of paper. 
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quests and correspondence should be sent. 
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EDITORS! REVIEWERS! 


AUTHORS! 


For you . . . а new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


. and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
Source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





"Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
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Screening for neural tube defects in the United States 


A summary of the Scarborough Ccnference 


JAMES N. MACRI, Рн.р. 

JAMES E. HADDOW, M.D. 
ROBERT R. WEISS, M.D. 

East Meadow, New York, and Portland, Maine 


Screening of the nonrisk pregnant population for neural tube Jefects with the evaluation of maternal 
serum alpha-fetoprotein appears extremely promising but raises numerous questions. An 
international conference addressing itself to these questions was held in September of 1977 in 
Scarborough, Maine. Data from existing screening programs were compared, educational needs 
were discussed, sample collection was evaluated, and the problems of specific biochemical assays 
were dealt with. It was determined from this conference that, while difficult, screening for neural tube 
defects could become a viable addition to prenatal management in the United States. (AM. J. 
OBSTET. GYNECOL. 133:119, 1979.) 


PRENATAL DETECTION of neural tube defects United Kingdom collaborative study in June of 1977.' 
through mass screening in the United States appeared Results of that study, an analysis of data from 19 cen- 
at best a remote possibility prior to publication of the ters, established beyond any reasonable doubt that 
measurement of maternal serum alpha-fetoprotein 
From the Neural Tube Defect Laboratory and the during the second trimester could be used as a reliable 
Department of Obstetrics, Nassau County Medical Center, . Screening test for these major fetal central nervous sys- 

and the Rheumatic Disease Laboratory, Maine Medical tem malformations. 


Cenler. 
: І Dating from the appearance of this report, the 
Reprint requests: James N. Macri, Ph.D., Director, 8 Pl | à 


Neural Tube Defect Laboratory, Nassew County Medical United States has been faced with the dilemma of how 
Center, East Meadow, New York 11554. and whether to undertake this major new diagnostic 
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Table I. Screening and diagnostic procedures 
performed in 3,672 pregnancies undergoing 
screening for neural tube defects* 





Total number of pregnancies screened: 3,672 
Specimens with elevated AFP first time 271 74 
Repeat specimens not obtained 14 
Specimens normal AFP second timet 96 
Specimens high AFP second time 161 44 
Patients refusing sonography 1 
Spontaneous abortions prior to sono- 4 

graphy | 

Number of sonograms: 156 
Corrected datestt 41 
Multiple gestationtt 29 0.8 
Intrauterine deatht 3 
Patients refusing amniocentesis 2 

Number of amniocenteses: 81 2.2 
Normal AFP levelst 73 
Abnormal AFP levels 8 
Patients refusing amniographyt 1 

Number of amniographies: 7 
Normal amniogram 2 
Abnormal amniogram$ 5 





*Screening yield, six neural tube defects: four anen- 
cephaly, two spinal bifida. , 


1 No further evaluation. 
{+ Confirmed by sonography. 
$ Elective termination of pregnancy. 


process. Precision required for this test is considerably 
greater than for existing screening procedures, and di- 
agnostic studies which follow must be carefully orches- 
trated. These many concerns prompted an interna- 
tional conference to be held in Scarborough, Maine, in 


September of 1977, under the sponsorship of the ' 


Southern Maine Chapter of the National Founda- 
tion-March of Dimes. 

The overriding concern of this meeting was to call 
attention to the complexity of the screening process 
when an entire pregnancy population is to be tested. In 
the United States, where such a wide diversity in 
health-care delivery exists, there is considerable oppor- 
tunity for the test to be misapplied, have an adverse 


impact on the pregnant woman, and fall into disrepute. _ 


It was the intention of the conference to draw upon the 
collective experiences of investigators within the Unit- 
ed States and to reflect upon the now well-established 
British experience. In this manner, guidelines were 
discussed which could be potentially applied to screen- 
ing the pregnant population of the United States for 
neural tube defects. 

Neural tube defects (anencephaly and spina bifida) 
are among the commonest major congenital malfor- 
mations in the United States. The collective incidence 


$^ 
. 
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of these defects is stated to be in the range of two per 
thousand live births. Neural tube defects result from a 
fundamental failure in the closure of the developing 
fetal nervous system within the first month of preg- 
nancy. Anencephaly, a major defect of the cranial re- 
gion, is not compatible with life. T'he varying forms of 
spina bifida almost always lead to degrees of lower limb 
and trunk paralysis, incontinence, and mental retarda- 
tion. 

Women who have been delivered of a baby with one 
of these defects are at significant risk of producing an- 
other such offspring. A pregnancy producing anence- 
phaly will additionally place a mother at risk for pro- 
ducing offspring with spina bifida. For the past several 
years it has been possible for such high-risk women to 
have amniocentesis and amniotic fluid alpha-fetopro- 
tein testing during the second trimester of pregnancy 
with greater than 95% accuracy in predicting open 
neural tube defects.? This high-risk testing process is 
straightforward and can be very effective in preventing 
the recurrence of neural tube defects. Evidence indi- 
cates, however, that more than 90% of all future neural 
tube defect fetuses born in a given year will be deliv- 
ered into families with no previous history.? The fol- 


lowing represents a summary of the major concepts 


dealing with this latter category as presented at the 
conference combined with relevant information being 
collected in two United States programs. 

Data presented from the United States, the United 
Kingdom, and Scandinavian diagnostic centers on the 
success of neural tube defect serum screening were vir- 
tually superimposable. All showed considerable success 
in neural tube defect identification. A United States 
screening program whose data agreed with European 
centers is described here as an example. Table I repre- 
sents an analysis of the total pregnancy population un- 
dergoing mass screening for neural tube defects in | 
Nassau County, New York. During the first year of 
screening within this program, 3,672 patients were 
evaluated. Of the total pregnancy population screened, 
7.4% were found to have initially elevated maternal 
serum alpha-fetoprotein levels. However, upon repeat 
sampling of those mothers with elevated serum levels, 
only 4.4% maintained an alpha-fetoprotein elevation in ' 
their second specimen. * 

Diagnostic ultrasonography was made available to all 
mothers demonstrating twice elevated alpha-feto- 
protein levels. By this means it was found that 41 preg- 


. nancies had underestimated gestational age. Un- 


derstanding that alpha-fetoprotein within the maternal 
circulation shows a continuing rise in levels during the 


diagnostic period, these adjustments in gestational age 


were sufficient to bring the alpha-fetoprotein levels 
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Fig. 1. The application of the screening process to prenatal care in differing health delivery systems. 


within the normal range. Additionally, 27 twin and two 
triplet pregnancies were detected by sonar. 

Of 3,672 pregnancies screened 81 singleton preg- 
nancies with correct gestational age remained with 
twice elevated maternal serum alpha-fetoprotein levels. 


` This number represents 2.2% of the original popula- 


tion. Each of these pregnancies was estimated to be at 
between 1:10 to 1:20 risk of carrying a fetus with a 
neural tube defect based on local incidence. Amniocen- 
tesis was performed on all 81 mothers, resulting in 
eight clearly elevated aniniotic fluid alpha-fetoprotein 
levels. Of these eight elevations, six neural tube defects 
were prospectively detected and confirmed at abortion. 
Indeed, each mother demonstrating elevated serum 
alpha-fetoprotein levels and undergoing amniocentesis 
was at a 1:18 risk of carrying an affected fetus. 

The conference continued its discussion into the crit- 
ical differences which exist in basic health-care delivery 


between the United States and other areas of the world, . 


as illustrated in Fig. 1. These collective differences 
make delivery of the screening process in the United 
States much more complex and require considerably 
greater planning, coordination, and attention to de- 
tails. 

The conceptualization and implementation of the 


prenatal screening process for neural tube defects must 
be viewed in the context of public health-care man- 
agement. As such, regional differences must be care- 
fully considered and programs tailored to those needs. 
For this reason screening should be provided on an 
individualized regional basis. Two existing programs 
within the United States which presented data at 
the Scarborough conference exemplify individual ap- 
proaches to the problem and might serve as models for 
further application. These separate screening pro- 
grams interestingly concentrate on the most densely 
pcpulated suburban county in the United States (Nas- 
sau County, New York) and an area with low popula- 
tion density but relatively large geographic area (State 
of Maine). In both of these programs emphasis has 
been placed, in early phases, on the development 
of high-quality laboratory services and on workable 
screening designs so as to facilitate the actual collection 
of samples with the least amount of delay in generation 
o7 information and return of results. Both programs 
reported on the development of educational resources 
directed at the potential pregnant population and. the 
health professional. 

Prior to beginning the screening process, critical in- 
formation must be transmitted to the obstetrician and 
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Fig. 2. Stages of patient. educatio i in the Maine model neüral tube defect screéning program. 
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his private patient. Once provided with facts pertin -nt . 


to screening, the individual patient will be in a posit>n 
to make an informed decision about participatien, 


Additionally, the individual participating obstetriciar is : 


now adequately equipped to answer any and all ques- 
tions pertaining to testing as it relates to his patient 


Conference participants .generally agreed that at e 


each stage:of the screening and diagnostic process =n- 


dividualized educational and counseling proceduzes i 
must be provided. Ari example of the educational f=w . 


. derived from the Maine screening projects outlinedin 
Fig. 2. These stages are designed to minimize misza- 
formation and anxiety and aid the physician in ргоурі- 
ing the best possible information to his patient. As illus- 
trated, the first phase in approaching the potental 


screening patient takes place during a'routine ое | 


visit prior to the obtaining of the serum sample. itis 
' important at this point to stress the clinical time frame 
which must be followed in obtaining the first materral 
serum sample. Maternal sera collected prior to tLe 


fourteenth week of gestation can give rise to resu-s' 
which are invalid. Additionally, samples obtained after · 


the twentieth week may allow insufficient time to сот: 


plete adequate testing, The combined United Kingdom 


collaborative study has established 16 to 18 weeks as the 


optimal time frame for the Initiation | oF the screening 


procedure. 

Once the serum sample Ва been taken а mechanism 
must exist, for rapid and reliable delivery to the testing 
center. As illustrated in the general screening design 


(Fig. 3) representative of the Nassau County screening 


program, this delivery i is facilitated Бу: ће combined 
use of mail service and special courier pickup. The test 


needs to. be carried out.as rapidly as possible, and re- 


sults should be available to the physician and patient 
within a maximum of 1 week. The results of the screeri- 
ing test define the end of thé screening process. A 
negative result indicates no further tesüng and a posi- 
tive - result’ poss the pregnancy in a higher risk cat- 
egory. 

If the second bined sample is again‘elevated, the pa- 


' tient is moved into the high-risk category and must 
. receive specific counseling as to possible risks and 
further ‘evaluation “including ultrasound, amniocen-' 
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tesis, and the implications of an elevated amniotic fluid 
alpha-fetoprotein result (Fig. 2). Thereafter, these re- 
sults stemming from each phase of the testing proce- 
dure are thoroughly evaluated with the patient as well 
as her private obstetrician. In the event that diagnostic 
testing indicates that the fetus has an open neural tube 


defect, the family is given as much support as possible. 


in making the final informed decision about the ulti- 
mate outcome of the pregnancy. 

In our opinion, the confirmation of fetal outcome on 
each and every pregnancy tested is as vital to the 
over-all success of screening as is the individual pro- 
spective diagnosis of a defective fetus. ' 

The clinical protocol employed in the Nassau County 
model screening | program is 
grammatically in Fig. 4. The general details of this di- 
agnostic flow are in good agreement with established 
screening programs in Europe and Scandinavia and 
this process is agreed to be applicable to all other 
neural tube defect screening designs. Fig. 5 represents 
an additional protocol of the. Nassau County neural 
tube defect detection program, this time emphasizing 
the management of high-risk patients. This protocol 
serves to illustrate that families with a history of a pre- 
vious child with a neural tube defect follow the same 
basic clinical protocol as in Fig. 4 with the exception of 
the initial maternal serum screening process. 

It is clear that for the above screening process to be 
carried out successfully, systems must be established 


which are able to deal with each of the aspects of man- . 


agement described. This can be accomplished only by 
the most careful selection of personnel directly related 
to the screening procedure. These individuals must 
possess the proper mesh of professional skills and be 
able to deal with the individual patients and large 
numbers of private participating obstetricians. 

It currently appears that the method of choice for 
determining the levels of maternal serum alpha- 
fetoprotein as the initial stage in the screening proce- 
dure will be by one of several acceptable radioimmuno- 
assay techniques. The Scarborough conference put 
several critical points about this assay into perspective. 

The measurement of serum alpha-fetoprotein levels 
during pregnancy does not and should not approach 
the lower limits of radioimmunoassay sensitivity. It was 
the general consensus that the alpha-fetoprotein assay 
should be performed within that nanogram range 
which most reliably and reproducibly measures the 
upper limit of normal during the diagnostic period. 
The accuracy, however, demanded for such testing re- 
quires a degree of precision and reproducibility ex- 
ceeding radioimmunoassays currently applied to other 
clinical situations. 
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screening program. | 


Certain specific assay conditions were generally 
agreed upon regardless of the specific type of radio- 
immunoassay system used. The most importar.t among 


.these was the constant monitoring of intra-assay quality 


control, interassay quality control, and the acceptable 
limits of variation of these parameters. At least one 


„standard inhibition curve should be included within 


each assay, as well as regularly spaced internal quality 
control standards utilizing samples reflecting low, 
medium, and high normal levels. Within this context it 
was strongly suggested that the United States should 
follow closely the British experience in the establish- 
ment of a nationwide, centralized quality control lab- 
oratory reference system to assure the maintenance of 
proper assay standards in all laboratories undertaking 
neural tube defect screening. Toward that end, Food 
and Drug Administration representatives at ће Scar- 
borough conference indicated that there would be 
movement in the direction of establishing a United 
States alpha-fetoprotein standard designed to be uti- 
lized by all laboratories involved in prenatal testing. 
The week-by-week change in the normal level of ma- 
ternal serum alpha-fetoprotein values during the sec- 
ond trimester adds to the complexity of the screening 
analysis. Each laboratory performing prenatal alpha- 
fetoprotein screening was urged to produce and vali- 
date its own individual normal distribution curve. Fu- 
ture regionalized testing programs should each estab- 
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lish within their own regional pregnant population a 
normal maternal serum alpha-fetoprotein distribution 
on a statistically significant number of pregnancies. A . 
representative curve from the Nassau County experi- 
ence is shown in Fig. 6 with the mean and ninety-eighth 
percentile limit indicated by solid lines. | 
Alllaboratories involved with maternal serum screen- 
ing for neural tube defects must also be able to perform 
certain: other supporting evaluations, most of which 
will be carried out on amniotic fluid. The first and most 
important of these is the measurement of alpha- 
fetoprotein itself, now in concentrations considerably 
above maternal serum levels. While radioimmunoassay 
can be utilized for this purpose, the Laurel "rocket" 
technique is particularly suitable. Undiluted amniotic 











by  amnlography , 


ELECTIVE PREGNANCY 
: INTERRUPTION 


{ 


fluid normally will contain levels of alpha-fetoprotein. 
which comfortably fall immediately within the range of 
the, assay, thus avoiding potential dilutionary errors. 
All experienced laboratories represented at the 
Scarborough conference agreed on the need to accu- 
rately identify contamination of amniotic fluid by fetal . 
blood, due to the fact that such contamination can pro- 
duce falsely elevated alpha-fetoprotein results. This is 
due to the milligram per milliliter levels of alpha- 
fetoprotein normally found in fetal serum. Amniotic 
fluid samples which are visibly bloody should be tested 
for the presence of fetal red blood cells by the. 
Kleihauer-Betke method. In the event that elevated ` 
alpha-fetoprotein levels are found in an apparently un- 
contaminated sample, hemoglobin F- determination 
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Fig. 6. Maternal serum alpha-fetoprotein distzibution throughout pregnancy in normal singleton 
gestations. The solid lines indicate the mean and ninety-eighth percentile. 


should be made by counterimmunoelectrophoresis. 

In addition to these key laboratory functions, all 
neural tube defect screening programs must be very 
concerned with the availability and quality of support- 
ing diagnostic ultrásonography and amniocentesis. Not 
only must ultrasound be able to give accurate gesta- 
tional age dating but, additionally, it must be capable of 
assessing multiple pregnancy and a variety of anatomi- 
cal details including anencephaly and placental locali- 
zation. Currently, the quality of ultrasound service is 
extremely variable. Based on information presented at 
the meeting, diagnostic amniography may find a place 
in the confirmation of lesions suspected on the basis of 
biochemical parameters. 

When a new screening process such as this becomes 
established as clinically useful, there is always a temp- 
tation for many laboratories, both commercial and 
hospital, to become actively involved. In most cases it is 
a perfectly reasonable and logical sequel. Within the 
scope of neural tube defect screening, however, the 
involvement of such laboratories could lead to serious 
and unfortunate consequences. These conventionai 
laboratories are not equipped to handle the rapid 
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The amniotic fluid alpha-fetoprotein assay (AF-AFP) is the single most valuable method of detecting 
anencephaly— spina bifida (ASB) in utero. A raised AF-AFP, however, is a more reliable indicator of 
a fetus with ASB in the pregnancy at high risk for ASB. Most women undergoing fetal chromosomal 
analysis are at low risk for ASB. Consequently, gravid patients who have an AF-AFP incidental to 
chromosomal studies, and elect abortion because of a raised AF-AFP, will more frequently abort a 
normal fetus than the gravida who has previously had an infant with ASB. For the obstetrician 
utilizing this assay, the predictive value positive (PVP) concept, a guide for the interpretation of a 
positive result, is introduced and then applied to examples of patients at varying risk for ASB in their 


offspring. (AM. J. OBsTET. GYNECOL. 133:126, 1979.) 


EMPLOYING amniotic fluid alpha-fetoprotein (AF- 
AFP) screening for women undergoing amniocentesis 
for prenatal diagnosis demands that the clinician be 
well acquainted with the test's limitations and interpre- 
tation. The possibility of misdiagnosis is very real and 
can lead to regrettable pregnancy outcomes. 

To reduce the number of misdiagnoses, much atten- 
tion has been given in recent literature toward perfect- 
ing the laboratory methodology!; however, it has gen- 
erally not been appreciated that the méaning of a high 
AF-AFP level depends upon the indication for fetal 
diagnosis.” An abnormally elevated AF-AFP level for 
an older gravida having fetal chromosomal diagnosis is 
much less likely to indicate an affected fetus than a 
raised AF-AFP level for a gravid woman who has pre- 
viously given birth to a child with anencephaly. In 
counseling both of these prenatal patients about AF- 
AFP screening, the physician must advise the former 
that, if she elects pregnancy termination, there is a 
considerable chance that the fetus will be normal. 

Because these issues аге. important to the obstetri- 
cian, as he uses the test and counsels his patients about 
its results, this paper will (1) discuss some basic aspects 
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of AF-AFP screening; and (2) introduce the predictive | 
value positive (PVP) concept for interpreting abnor- 
mally raised AF-AFP results. 


Basic concepts of screening 


The purpose of a screening test is to identify dis- 
eased individuals who may be unaware of their condi- 
tion. Screening tests, in general, are not perfect. Thus, 
some individuals with the disease will have a negative 
screening test (false negatives) and some individuals 
without the disease will have a positive test (false posi- 
tives). In evaluating a screening test, patients known 
either to have or not to have the disease are adminis- 
tered the test. From these data, the sensitivity (the 
proportion of affected individuals with a positive test 
result) and the specificity (the proportion of unaffected 
individuals with a negative test result) are determined. 

Once the sensitivity and the specificity of a test have 
been determined and found to be acceptable, the test 
can actually be administered in a clinical situation to an 
individual whose status for the disease is unknown. 
The appropriate interpretation of that screening test 
result depends not only upon the sensitivity and 
specificity, but also upon the a priori risk that the dis- 
ease exists in the tested individual. The a priori risk, the 
chance that a disease is present before any test is 
applied, is based upon the prevalence of disease in the: 
population group being screened. The prevalence may 
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simply be the background risk of disease for any given 
population under study, or it may be the recurrence 
risk if the disease has already occurred within a given 
family. 

If the test result is positive, the clinician is primarily 
interested in knowing the PVP—i.e., the proportion or 
percentage of individuals with a positive test who, in 
fact, have the disease being screened for. The PVP is a 
useful concept for the interpretation of a positive 
screening test. While the PVP depends upon the test's 
sensitivity and specificity, the latter is more important 
in determining the proportion of screened individuals 
who really have the disease in question. For any given 
sensitivity, the PVP will increase markedly as the 
specificity of the test and/or the risk for disease in- 
creases.’ 

To illustrate the relationship of the PVP to the dis- 
ease prevalence and the specificity of the screening test, 
a hypothetical example is shown in Table I. In the 
screened population, the prevalence of disease is 2 per 
1,000 (200/100,000). The screening test is positive for 
180 of the 200 persons with the disease; hence, the 
sensitivity is 0.90. On the other hand, 98,802 out of 
99,800 persons free of the disease have a negative test; 
thus, the specificity is 0.99. The calculated PVP at this 
specificity and prevalence level is 0.1528 (180/1,178), 
which means that 15.3% of 1,178 persons with a posi- 
tive test actually have the disease in question. If the 
specificity had been lowered to 0.95, the recalculated 
PVP would have decreased to 3.5%; moreover, had the 
prevalence been 50 per 1,000, the PVP would have 
increased to 83% at the first specificity level of 0.99. 


AF-AFP screening sensitivity 


The sensitivity of AF-AFP screening is presumably 
governed more by the extent of the fetus's abnormality 
than by inherent limitations of the test. During early 
second trimester, AFP, which is normally present in 
high concentraüons in the fetal circulation, makes its 
way into the AF via excretion from the fetal kidneys; if 
anencephaly or spina bifida is present, additional AFP 
may reach the AF by "leaking" through an opening in 
the defect or by diffusing across a membranous portion 
of the lesion.* 

From the clinical observation of newborn infants 
with neural tube defects (NTD's), approximately 85 to 
90% have “open lesions," which presumably would leak 
large quantities of AFP into the AF. The remaining 10 
to 15%, on the other hand, have “closed lesions," ones 
small in size, or covered by skin or a thick membrane, 
which would not ordinarily be associated with in- 
creased AF-AFP levels.* From these studies, the theo- 
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Table I. Screening for disease: A hypothetical 
example relating PVP to a given test sensitivity 
and specificity and disease prevalence* 






Results of screening test 


Positive test Negative test 






Present 180 ` 90 200 
Absent 998 98,802 99,800 
Total 1,178 98,822 100,000 


*Sensitivity = 0.90; specificity = 0.99; disease prevalence = 
2/1,000; PVP = 180/1,178 = 0.1528 or 15.3%. 


Table I. Conditions associated with low or 
normal AF-AFP levels (potential false negatives) 


“Closed” N'TD's (most encephaloceles, skin-covered 
myeloceles, thickened meningoceles, and small, 
puckered, open lesions) 

Maternal urine 

Laboratorv error, e.g., mislabeling 

Miscalculated gestational age (underestimation) 

Twin pregnancy discordant for ASB 


Table ІП. Conditions, other than ASB, associated 
with elevated AF-AFP levels at «24 weeks' 
gestation (potential false positives) 


Fetal blood contamination 
Miscalculated gestational age (overestimation) 
Fetal death 

Spontaneous abortion* 
Twins* 

Rh disease 

Hydrocephalus* 
Omphalocele* 

Duodenal atresia 

Congenital nephrosis 

Cystic hygroma 

Turner’s syndrome 
Unbalanced D/G translocation 
Multiple hypospadias 
Pilonidal sinus 


*AFP level known to be variably elevated.’ 


retical sensitivity of the test would not be expected to 
exceed 0.85 to 0.90; however, in actual practice it has 
varied from 0.75 to 0.98, depending upon the particu- 
lar experience of a given laboratory.* © For the prac- 
titioner contemplating the use of AF-AFP screening for 
his prenatal patients, 0.90 would seem to be a reason- 
able estimate of the sensitivity; consequently, it has 
been used throughout the paper to determine the PVP 


‘values for a given level of specificity. 


Besides the “closed lesions,” other factors or condi- 
tions can lead to false-negative results, and, hence, 
lower the sensitivity.” These are listed in Table II 


128 Goldberg and Oakley 


- 
° 


January 15, 1979 
Am. J. Obstet. Gynecol. 


Table IV. PVP by prevalence of ASB and specificity of the AF-AFP assay 










Prevalence 


Low-risk groups of ASB (%) 





Irish, Bostont 0.31 $ 
White, Atlanta 0.25 

All races, Southeast§ 0.14 

All races, West Coast§ 0.10 ` 
Black, Atlantat 0.09 
Jewish, Bostont 0.08 





0.999 

0.2186 0.3588 0:7367 
0.1840 0.3108 0.6928 Я 

0.1120 0.2015 0.5578 

0.0826 0.1526 0.4739 

0.0749 0.1395 ‚0.4477 

0.0672 0.1259 0.4187 


*Given a sensitivity of 0.90, numbers in italics represent PVP's at the suggested point estimate of the AF-AFP specificity 


(see text). 


t From Naggan, 


L., and MacMahon, B.: N. Engl. J. Med. 277: 1119, 1967. 


tBased on 1968-1975 data, Metropolitan Atlanta Congenital Defects Monitoring Program. 


$Based on 1970-1975 data, Birth Defects Monitoring Program, Center for. Disease Control, Atlanta. 


Table V. PVP by recurrence risk of ASB and specificity of the AF-AFP assay 









High-risk groups 





Meckel syndromet (autosomal recessive) 
Three children with ASBt 

Parent and child with ASB} 

Two children with ASB1 

One child with ASB£ 

Parent with ASBt 


risk for ASB (96) 


AF-AFP specificity 






Recurrenze 
25 0.9670 0.9836 0.9960 
21 0.9598 0.9795 0.9958 
13 0.9307 0.9641 0.9926 
10 0.9090 0.9523 0.9900 
5 0.8256 0.9045 0.9793 
3 0.7350 0.8477 0.9650 


*Given a sensitivity of 0.90, numbers in italics represent PVP's at the suggested point estimate of the AF-AFP specificity 


(see text). 
+See Seller.§ 


From Brock, D. J. H.: J. Clin, Pathol. 29: 157 (supplement, Royal College of Pathology 10), 1976. 


and are discussed further in the section, “Interpreta- 
tion of low and normal AF-AFP levels.” І 


AF-AFP screening specificity ; 

Determining the specificity of AF-AFP testing is 
difficult and has led to some confusion in the recent 
literature?! Indeed, the specificity of the test has 
been a function of which assay method is used, what 
levels of AF-AFP elevation are called positive, how one 
defines an abnormal fetus, and how one handles an AF 
specimen contaminated with fetal blood. Changes in 
these factors alone can raise the specificity from 0.9510 

to a remarkable level of 0.9985." 7 
^. Itisrather standard procedure to designate a fluid as 
positive when the AF-AFP level is above three standard 
deviations from the mean for the appropriate gesta- 
tional week. Theoretically, if a positive result is defined 
as exceeding 3 S.D. above the mean, and if AF-AFP 
values are normally distributed, then 1.3/1,000 normal 


_ fetuses would be expected to have elevated AF speci- 


mens. Hence, the very best VGL would approach 
0.9987. 

The false- -positive AF-AFP ME which bear di- 
rectly on the specificity of the test for any given labora- 
tory, include a host of fetal conditions, ranging from 
the normal or trivial to the severe. These are listed in 
Table UI and are discussed further in the section on 
"Interpretation of elevated AF-AFP levels." ‚ 

From. several laboratories reporting to date, the 
specificity of AF-AFP testing appears to lie between 
0.990 апа 0.999." 10-12 In using the assay, the obstetri- 
cian must know the specificity of the laboratory he is 
using. Since it may take a laboratory several years to 
determine its specificity more precisely, the physician 
may have to use an arbitrary level for counseling 
purposes. Because established, well-run laboratories 
should have specificities ranging from 0.990 to 0.999, 
РУР” in this paper have been calculated for both levels. 
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Table VI. PVP for spina bifida following ultrasonographic e exclusion of anencephaly, by prever 
and specificity of the AF-AFP кшш 












; Prevalenze of 
Low-risk groups 





spina bifide* (90) 
Irish, Boston 0.16 
White, Adanta à 0.13 
All races, Southeast . 0.07 
All races, West Coast 4 0.05 
Black, Atlanta А 0.05 
Jewish, Boston : 0.04 


AF-AFP specificity 





0.999 


0.1260 0.2238 0.5995 
0.1048 0.1898 0.5394 
0.0593 . 0.1119 0.3856 
0.0430 : 0.0826 0.3104 
0.0480 0.0826 0.3104 
9. 0347 . 0.0671 0.2647 


* Estimated by dividing prevalence of ASB (Table IV) Бу 2; ѕее Brock, D. J. H.: Obstet. Gynecol. Surv. 31: 32, 1976. 
TGiven а sensitivity of 0.90, numbers in italics represent PVP's at the suggested point estimate of the. AF-AFP specificity 


(see text). ` 


Table VII. PVP for spina bifida following ultr asonographic. exclusion of срна by recurrence 
risk and specificity of the AF-AFP assay 









20 Recurréncé risk 
High-risk groups | 





fer spina bifida* (%) 
Three children with ASB 10.5 
Parent and child with ASB 6.5 
Two children with ASB’ | 50 
One child with ASB 2.5 
Parent with ASB . 1.5 


AF-AFP specificity 








0:9134 0.9547 0.9906 
0.8621 0.9259 0.9842 
0.8256 0.9045 0.9793 
0.6976 0.8219 0.9584 
0.5781 0.7320 0.9319 


*Estimated by dividing recurrence risk for ASB (Table V) by 2, see Brock, D. J. H.: Obstet. Gynecol. Surv. 31: 32, 1976. 
tGiven a sensitivity of 0.90, numbers in italics represent PVP's at the suggested Росе estimate of the AF-AFP specificity 


(see text). 


In addition, PVP's for a specificity of 0.995 have been 
included and appear in italics for comparative pur- 


poses (Tables IV to VIII). In our opinion, specificities | 


over a wide range of clinical situations will likely center 
on this point estimate, and this is the value that we 
would use in counseling. 


A priori risks for ASB 


A knowledge of the a priori background and recur- 
rence risks for ASB is the final key to interpreting the 
results of AF-AFP screening. From various clinical and 
epidemiologic studies,'* it is clear that the prevalence of 
ASB in the general population will vary most with geo- 
graphical location and racial background (for examples 


of low-risk ASB groups, see Table IV). When an ASB ` 


has already occurred in a family, the recurrence risk is 
much higher than the population prevalence and will 


also vary with the family member(s) affected (for: 


examples of high-risk ASB groups, see Table V). An 
important point to remember is that approximately 
half of the recurrence risk is for anencephaly and half 


-is for spina bifida, no matter which defect the previ- 


ously affected family member(s) had. 

In using the с priori risk data presented in Tables IV 
and V, the clinician must remember that N'TI/'s are a 
heterogeneous group and may be associated with a va- 
riety of disease processes!5; for some of these defects, 
AF-AFP may not be useful. Although the most com- 
mcn NTD’s are anencephaly and spina bifida, this 


- grcup of anomalies also includes encephalocele and 


hydrocephalus. Meckel syndrome, for example, is a 


.rare autosomal, recessively inherited disease charac- 


terized by encephalocele, polydactyly, and polycystic 
kidneys; whether due to a "leaking" encephalocele or 
increased urinary excretion of AFP, this condition is 
apparently diagnosable, in some instances, by AF-AFP 
screening. 5 For the more common encephaloceles, in 
contrast, the usefulness of AF-AFP has yet to be de- 
termined. In still another example, hydrocephaly with 
spina bifida must be distinguished from hydrocephaly 
without spina bifida, since AF-AFP measurements 
would be generally indicated only in the former condi- 
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Table VIII. PVP for selected fetal conditions* assocated with pathophysiologic elevation of AF-AFP 
by prevalence and test specificity i 







Selected 





disease 
Risk groups prevalence} (96) 

Irish, Boston 0.41 
White, Atlanta 0.35 
All races, Southeast . 0.24 
All races, West Coast 0.20 
Black, Atlanta 0.19 
Jewish, Boston 0.18 





AF-AFP specificity 


0.2703 0.4256 0.7875 
0.2402 0.3873 0.7597 
0.1775 0.3484 0.6884 
0.1746 . 0.2651 0.6433 
0.1746 0.2552 0.6314 
0.1396 0.2450 0.6187 


*Includes anencephaly, spina bifida, omphalocele, duodenal atresia, congenital nephrosis, cystic hygroma, and Turner's 


syndrome. 


tNew disease prevalence computed by adding an estiriated 1 per 1,000 occurrence for all the non-ASB conditions listed 


above to the risk data in Table IV. 


Assumes a sensitivity of 0.90 for all conditions specifi-d; numbers in italics represent PVP's at the suggesed point estimate 


of the AF-AFP specificity (see text). 


tion. In the latter condition, serial sonograms in the 
second trimester might be helpful in making the di. g- 


nosis.'® Sexing the fetus might also play a role in mzn- · 


agement if the family history suggests hydrocepha.us 
as а sex-linked recessive disorder." And finally, ће 
practitioner should note that МТО” can be confuzed 
with tissue bands that severely distort facial structures; 
this distinction is important since there is almost no 
recurrence risk for tissue bands, and AFP determiaa- 
tions, consequently, would be inappropriate.!* 


Interpretation of elevated AF-AFP 


Knowing the patient's a priori risk and the specifi ity 
of AF-AFP assay for a particular laboratory, the phzsi- 
cian can use the PVP to predict the percentage of posi- 
tive test results that represent ASB cases (Tables IV 
and V). If there is no family history of ASB, then fcr a 
woman having a fetal diagnosis for сһготоѕота or 
other reasons, the risk for ASB would be determi aed 
by her race and geographic location. Assuming a 
specificity of 0.995 and a sensitivity of 0.90, a 40-y- ar- 
old white woman in Atlanta with a positive test, for 
example, would have only a 31% (PVP = 0.3708) 
chance of having ASB in her offspring (Table У). 
However, by having an abnormally elevated AFP assay, 
her chance of having a child with ASB has increzsed 
124-fold (PVP/background ASB risk = 0.3 08/ 
0.0025 = 124.3). Although the absolute risk of 21% 


and the relative risk of 124.3 are both seemingly Irgh, ` 


this same woman may not elect pregnancy terminacion 
if she is told, on the other hand, that she has a -996 
chance that her fetus is not affected by ASB. 

For women at high risk for ASB, the obstetriciar can 
again use the PVP to predict an affected fetus (Table 


V). Ata recurrence risk of 396, the PVP for a fetus with 
ASB is 0.85, at a specificity level of 0.995. When the 
recurrence risk is 2596, as in Meckel syndrome, the 
PVP rises to an outstanding 0.98. . 

The use of ultrasonography with AF-AFP screening 

has a curious effect on the PVP of a positive test result. 
In the vast majority of cases, one or more sonograms 
between weeks 15 and 20 of gestation would be ex- 
pected to diagnose an anencephalic fetal pole. If fetal 
cephalometry is normal for a patient at risk for a fetus 
with ASB, the disease prevalence or background risk 
would essentially be that for spina bifida alone. For the 
40-year-old white Atlanta woman, in the example 
above, the а priori risk of 2.5/1,000 for ASB then be- 
comes 1.3/1,000 for spina bifida, approximately one 
half of the total risk. By decreasing the prevalence of 
disease, the PVP for an affected child has decreased 
and is in the range of 0.19 at a selected specificity of 
0.995 (Tables IV and VI) The same effect of ul- 
trasonography on the PVP for high-risk patients is ap- 
parent but to a lesser degree (Tables V and VII). 
. When interpreting elevated AF-AFP levels, the 
practitioner should be mindful- of the commonly en- 
countered sources of false-positive results (Table 111). 
These include fetal blood contamination, fetal death, 
and a pregnancy which is less advanced than suspected 
(overestimation of gestational age). Although twin ges- 
tations are relatively common events, a raised AF-AFP 
from a nonaffected pregnancy would be expected only 
in the case of monoamniotic twins.?? Should the physi- 
cian fail to account for these sources of error, the 
specificity of the test along with the PVP would decline 
considerably. 

If the definition of a positive result is broadened to 
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include abnormal fetal conditions, outside of fetal 
death, which have been associated with pathologic. AF- 
AFP elevations (Table III), the PVP for low-risk women 
would increase with the slight change in disease preva- 
lence. For example, at a test specificity of 0.995, and 
again assuming a sensitivity of 0.90, the white Atlanta 
woman's chance of having an affected offspring would 
increase from 31% (Table IV) to 39% (Table VIII). 


Interpretation of low and normal AF-AFP levels 


In using the AF-AFP assay, the practitioner is most 
likely to encounter a result which is within normal lim- 
its for the reporting laboratory. Although in the 
majority of cases the value indicates the absence of an 
NTD, a few cautions are in order (Table П). In the 
absence of an independent diagnosis by sonography, 
amniography, or fetoscopy, a closed NTD may still be 
present and be compatible with extrauterine survival. 


Moreover, despite a negative AF-AFP and ancillary: 


studies, there is still a background risk of 2 to 3 per cent 
for an infant with a severe birth defect. In addition, a 
false negative might result from a pregnancy that is 
more advanced than suspected (underestimation of ges- 
tational age). Maternal urine could be another poten- 
tial source of error and should be suspected when the 
laboratory AFP determination reads extremely low, or 
even zero. Laboratory errors also may occur at any step 
in the handling and analysis of the AF specimen and 
may not be detected in time for making a correct diag- 
nosis. And last, should a recognized, or unreccgnized 


multiple gestation exist and should there be an AF-AFP. 
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gradient between the fetuses, one of which is affected, 
it is possible to sample only the amniotic sac of the 
normal fetus and conclude that an ASB is absent. 


Summary and conclusions 


1. Despite problems in determining the specificity of 
the test, the AF-AFP assay remains the single, most 


_valuable method of detecting ASB’s. 


2. The PVP for the abnormally elevated AF-AFP isa 
useful concept for deciding whether an ASB is likely to 
be present. The PVP will vary greatly with the 
specificity of the test and the prevalence of disease in a 
given patient population. | 

3. Any consideration of an elevated AFP level in the 
AF must take into account the varied conditions, be- 


` sides ASB, which are associated with a positive test re- 


sult. To use the PVP in interpreting AF-AFP results, 
the physician must make every effort to rule out in- 
trauterine fetal demise, fetal blood contamination, mis- 
calculated gestational] age, and multiple gestation. 

4. A positive test result, regardless of its level, may , 
be more predictive of an ASB in the fetus of one pa- 
tient than another, depending upon the patient’s a 
priori risk; consequently, a patient at low risk for an 
ASB, who elects pregnancy termination, is much more ` 
likely to abort a normal fetus than one who is at high 
risk for such a defect. 
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ACU-TEST is intended as a screening test for pregnancy, not as a 
replacement for your professional evaluation. The insert accompanying 
each ACU-TEST encourages the user to consult a physician in the 
case of positive or negative results. 









ACU-TEST provides women with a 
dependable in-home pregnancy test for 
use as early as 9 days after the first 
missed menstrual period. This gives 
both patient and physician the advan- 
tage of time: 


• Time to curtail harmful practices such 
as drinking, smoking, poor nutrition 
and exposure to drugs. 


• Time to detect potential health risks to 
mother and fetus. 


• Time to counsel your patient early to 
help assure a healthy, full-term 
pregnancy. 

ADVANTAGES OF ACU-TEST 

TO THE PATIENT 

The test is simple and extremely con- 

venient—it's performed in the privacy of 

the home. An accuracy rate of 97% has 
been clinically con- 
firmed. ACU-TEST 
alerts women to their 
condition 9 days after 
the first missed 
menstrual period. 

And, most im- 

portantly, it 

can help 
motivate 
more women 

to consult a 

physician 

early in the 
first trimester. 
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TECHNICAL BACKGROUND 
ACU-TEST is ahemagglutination inhibition test 

for detection of human chorionic gonadotropin 
(hCG) excreted in urine during pregnancy. The 
hormone hCG, coupled to sheep erythrocytes, will 
react with rabbit hCG antibody and cause agglu- 
tination of the erythrocytes. These 
agglutinated erythrocytes will 
settle in the test tube to form a 
characteristic smooth layer or mat 
on the bottom of the tube. When 
hCG in the urine of a pregnant 
woman is added to the system, the Not-Pregnant 


antibody is blocked and will not 





agglutinate the erythrocytes. These 
unagglutinated erythrocytes will 
settle to the bottom of the test tube 
in a characteristic ring pattern 
indicative of pregnancy. 





Pregnant 


Specific Performance Characteristics 
a. Sensitivity —0.4—0.8I.U./ml 


b. Specificity—The gonadotropins FSH and LH will 
not interfere with the test when present at levels 
as high as 500 mI.U. of FSH/ml and 500 mI.U. 

LH/ml. Human albumin will not interfere when 

present at levels as high as 100 mg/ml. 


CLINICAL TESTS INDICATE RELIABILITY 
The Endocrinology Department of a 
major university medical center has 
documented a 97% accuracy rate for 

the ACU-TEST system" In addition, 
extensive in-home studies have con- 
firmed that ACU-TEST can be correctly 
performed and interpreted by women 
under unsupervised conditions. 


*Data available on request 


ACU-TEST Advertising Will Help 
. Make 40 Million Women of 
Child Bearing Age Aware of 
the Importance of 
Early Pregnancy Detection. 
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New ACU-TESTgives you 
the answer. At home...in two hours. 





Now there's an easy way to find out if you're pregnant 
Acu-Test is a safe and simple urine test for pregnancy that requires no 
internal examination. In tests by hundreds of women in their own 
Acu-Test's pregnancy readings proved to be 97% accurate 

You can clearly see the results of your Acu-Test in 
just 2 hours. The appearance of a dark ring in the mirror at 
the base of the Acu-Test kit indicates that you're pregnant 
If the result of your Acu Test shows you're not pregnant 
and you do not start menstruating in a week's tim 
need to use a new Acu-Test. If your pe 
after a second negative reading, con: 

The sooner you know if you're pregnant, the 
sooner you can begin to take proper care of yourself 

Acu-Test. Clinically tested. At your drugstore now 





e e 
riod has not started 
sult your doctor. 


Extensive promotion of ACU-TEST to the public may result in 
calls from some of your patients. To help you answer 
their inquiries, professional literature is available to you 
upon request. 
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Testosterone levels in female partners of 


infertile couples 


Relationship between androgen levels in the woman, the male 
factor, and the incidence of pregnancy 
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Houston, Texas 


Plasma testosterone levels were measured in the female partners of 146 consecutive infertile 
couples. The incidence of hyperandrogenism in the woman was correlated with ovarian function, 
incidence of preghancy, male factor, and resporise of plasma testosterone levels to prednisone 
treatment. Over 70 per cent of the patients had pretreatmeni testosterone levels above 40 ng. per 
100 ml. while аћег а minimum of two mon:hs of therapy approximately 80 per cent had levels below 
40 ng. per 100 ті. High leveis of plasma testosterone were associated with significant prolongation 
of the follicular phase of the cycle and increased incidence 5f amenorrhea or anovulation. An 
over-all pregnancy rate of 50.4 per cent resulted from the treatment. A direct relationship between 
pregnancy rates and sperm density as well as between pregnancy rates arid degree of suppression 
of plasma testosterone after therapy was observed. These results demonstrate a high incidence of 
hyperandrogenism in female partners of infertile couples. The effectiveness of glucocorticoid 
treatment appears to be related to suppression of excessive androgen levels. The data also suggest | 
{һаї infertility is a relative state related to the fertility potential of each member of the couple. 
Improvement of the fertility potential of either member may result in conception. 


(AM. J. OBsTET. GYNECOL. 133:133, 1979.) 
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THE INCIDENCE of male or female infertility in the 
population has been difficult to determine with any 
degree of accuracy for numerous reasons, including 
the fact that success or failure to achieve pregnancy 
depends on a combination of interacting factors in both 
the .male and the female partners of a couple. This 


‘rather obvious consideration was pointed out in 1972! 


and then echoed by several authors.?-* In an attempt to 
dissect the contributory factors of each partrier to the 
infertile state, we conducted careful diagnostic evalua- 
tion of both partners in a series of infertile couples, and 
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Fig. 1. Frequency distribution of all female subjects сов 
to pretreatment plasma testosterone levels. 


in this communication we present data regarding tae 
relationship of one pathologic parameter, namely, e--. 
vated plasma testosterone levels in the female partner, 
to the infertility of the couple. 

. Subsequent to the initial demonstration of beneficial 
effects of glucocorticoid treatment in certain forms cf 
ovarian dysfunction,* * a suggestion was made that th-s 
form of therapy might also be beneficial in female ir- 
fertility.’ Perloff and associates," in 1965, showed the 
effectiveness of prednisone treatment in a large grous 
of infertile women with polycystic ovarian disease ane. 
suggested that the observed improvement was due tc 
suppression of excessive androgen levels probabl: 
present in these women. When methods for quantita- 
tion of androgens in plasma became available, it має 
indeed demonstrated that women with various forms 
of polycystic ovarian disease exhibit, as a group, ele- 
vated plasma androgen levels." Numerous du- 
thors!- 7 suggested a relationship between hyperan- 
drogenism and polycystic ovarian disease. However, 
the incidénce of hyperandrogenism in female partners 
of infertile couples has not been specifically reported. 

In this paper we correlated total circulating testos- 
terone levels in the female partners of a large group of 
infertile couples with ovarian function, incidence of 
pregnaricy, male factor, and response of plasma testos- 
terone levels to prednisone therapy. 


Material and methods 


Subjects. A group of 146 infertile couples seen con- 
secutively by the authors during the past three years 
was utilized in this study. In 23 couples either tubal 
disease or azoospermia was diagnosed; these couples 
were excluded from this report. 

The method of evaluation of the couples was the 
same as that recently described.* 5 In brief, both mem- 
bers of the couple were seen during the initial visit. A 
complete history was obtained and a physical examina- 
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tion performed on both. At least two menstrual cycles 
were evaluated. During.the first cycle of evaluation an 
attempt was made to establish a rapport with the pa- 
tient and acquaint her with the approach to the diag- 
nostic investigation. Blood samples for determination 
of plasma testosterone levels were obtained in the A.M. 


during the preovulatory phase of the second cycle of 


evaluation. This was done to minimize the possibility of 
“stress”. secondary to the investigative procedure. Six 
seminal fluid specimens were analyzed in the man prior 
to further diagnostic procedures or any therapy in the 
woman. Subsequently, therapy with 7.5 mg. of predni- 
sone a day was initiated in all female partners. In the 
last 48 women plasma testosterone levels were also ob- 
tained after a minimum of two months of therapy. 

Determination of plasma testosterone levels. Plasma 
testosterone levels were measured by radioimmunoas- 
say according to previously described methodology. '® 
Inter- and intra-assay coefficients of variation were 9 
and 6 per cent, respectively. Since the antiserum uti- 
lized cross reacts with 5a-dihydrotestosterone (6.7 per 
cent), the samples were subjected to thin-layer chroma- 
tography, prior to assay. Cross-reaction of the an- 
tiserum with all other steroids ranges from 0 to less 
than 1 per cent: 


Seminal fluid analysis. Routinely six semen speci- ` 


mens spaced at least one week apart were examined 
from each.male partner. All specimens were collected 
by masturbation after a two- to five-day abstinence 
period. Sperm counts were:performed in duplicate in a 
hemocytometer. The mean sperm count for each man 
was calculated. i 

Statistical evaluation. Results were grouped ac 
cording to different parameters and the groups were 
compared by one-way analysis of variance. Frequency 
distributions were evaluated by the chi-square test. 
The statistical analyses were performed on a desk-top 
computer.* 


Results 


Pretreatment testosterone levels. A histogram illus- 
tráting the frequency distribution of the women ac- 
córding to pretreatment plasma testosterone levels is 
presented in Fig. 1. As shown in tlie bottom of the 
figure, over 90 per cent of the subjects had plasma 
testosterone levels above 30 ng. per 100 ml.; 73.2 per 
cent, above 40 ng. per 100 mL; and 50.4 per cent, 
above 50 ng. per 100 ml. The mean plasma testos- 
terone level for the entire group was 57.2 + 2.4 ng. per 
100 ml. : 

Pretreatment plasma testosterone levels and the 


*Model 9830A, Hewlett-Packard Co., Palo Alto, California. 
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Table I. Relationship between pretreatment plasma testosterone levels and the menstrual cycle 









Pretreatment testos- - Luteal ` Incidence of атепот- 
terone levels (ng.1100 ml.) . phase ( days) rhea or anovulation (96) 
«50.1 61 1028507 7. 7198609. ^— 8.2 . 
50.1 ' 62 19.3 + 0.3* ` 12.4 + 0.3 21.01 
Total 123 16.5 20.5 12.6 + 0.2 14.7 
&p < 0.05. i of 2 


fp € 0.01. 


menstrual cycle. Amenorrhea or anovulation. Was. Ж 


present in 14.7 per cent of the subjects. In the remain- ` 


ing 85.3 per cent, the mean follicular phase length was . 
18.5 + 0.5 days and the mean luteal phase length was’ . 


12.6 + 0.2 days, suggesting a significant prolongation 


of the follicular phase, with a slight decrease in the. ` 
luteal phase length (Table I). When all women were 


divided into two groups, one with pretreatment plasma 


testosterone levels below and the other above 50 ng.- 


per 100 ml., a significant prolongation of the follicular 
phase was observed in the latter. The luteal phase 
length showed a slight but not statistically significant 
decrease. There was a considerably larger percentage 


of women with amenorrhea or anovulation in the: 


group with oo testosterone levels above 50 ng. per" 
100 ml. (Table I). 

Pretreatment testosterone levels and pregnancy 
rates. The over-all pregnancy rate was 50.4 per cent. A 
direct relationship between pretreatment plasma tes- 
tosterone levels and the incidence of pregnancy was 
noted (Table II). When the couples were dividec into 
two groups, those in whom the wives' pretreatment 
plasma testosterone levels were above and those with 
levels below 50 ng. рег 100 mL, the pregnancy rates 

“were observed to be lower in the latter group (56.5 
versus 44.3 per cent). When the couples who achieved 
pregnancy were compared to those who did not, pre- 
treatment plasma testosterone levels were found to be 
higher in the wives who conceived (61.0 + 3.7 versus 
53.3 + 3.0 ng. per 100 ml.; P < 0.05). Pregnancv rates 


were higher for patients who were amenorrheic or : 


anovulatory prior to therapy (66.7 per cerit) than for 
women who were ovulatory (47.6 per cent). — 
Relationship of sperm count to pregnancy rates. 
The mean sperm count of all male partners in this 
series of infertility couples was 47.8: 4.1 million. per 
milliliter. A direct relationship: between - pregnancy . 
rates and sperm density was observed (Table III). 
Relationship of sperm count and the female pa- 
tient’s pretreatment testosterone level. A comparison: 
between the husbands' sperm counts and wives' pre- 
treatment plasma ‘testosterone levels revealed signif- 
icant correlation (P < 0.05). The mean plasma testos- 
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: -` Table II. Relationship between pregnancy rates and 
| pretreatment plasma testosterone levels 











` Prétreatment 


testosterone lev: Not preg- Pregnancy 





"ek (ng./100-ml.) nant (No.) rate (%) 
<40.1. - © 15 © 18 45.5 
49.1-30.0. > . 229. 94 ' 47.8 
62.1-30.0 `> 10 10. 50.0 
2800 ^ “15 9 62.5 
j 50.4 


Тош: © 62` 61 
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Table III. Pregnancy rates in relation to husbands' 
sperm counts 








` Sperm count Pregnancy 
million т.) rate (96) ` 


Pregnant Not'preg- 
(No.) nant (No.) 





«51 33.3 
75.1-90.0 19 91 36.4 
20.-60.0 , | · 93 22. 51.1 
. 260.0 23 10 69.7 


"Total IP 62 61 50.4 


Table IV. Pregnancy rates related to sperm counts 
апа pretreatment plasma testosterone levels 






Pretreatment testosterone levels 


250 (ng./ 
100 ml.) (%) 


«50 (ng./ 
100 ml.) (%, 


Sperm count 





Д 


Total 





20.1 mil- 36.0 35.0 35.6 
lion/ml. 

>20.1 mil- . 50.0 66.7 59.0 
lion/ml. ' 

Total, 443 . 56.5 504 


terone level was 51.3 + 2.8 ng. per 100 ml. in women 


vhose husbands had sperm counts below 20 million 
per milliliter and 60.3 + 3.4 ng. per 100 ml. when 
sperm counts were above 20 million per milliliter. 

In an attempt to determine the relative contribution 
of each partner to the couple’s fertility problem, sperm 


-courits, plasma testosterone levels, and pregnancy rates 


were compared (Table IV). When sperm counts were 
below 20 million per milliliter, no differences in preg- 


‘nancy rates were observed whether plasma testosterone 
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Fig. 2. Frequency distribution of plasma testosterone levels 
before and after prednisone therapy in the female partners of 
48 infertile couples. 


Table V. Pregnancy rates in 48 infertile couples in 
relation to pretreatment testosterone levels 


Testosterone Pregnant Not Preg- | Pregnancy 
(ng./100 mL.) | No. (No.) nant (No.) rate (96) 


<50.1 18 5 13 27.8* 

250.1 30 16 14 53.3 

Total 48 21 27 . 48.8 
*p < 0.01. 


levels in the female partners were above or below 50 
ng. per 100 ml. However, when sperm counts were 
above 20 million per milliliter, higher pregnancy rates 
were observed when pretreatment plasma testosterone 
levels in the woman were above 50 ng. per 100 ml. 
Similar correlations were made in 48 couples in 
whom plasma testosterone levels obtained after a 
period of therapy with glucocorticoids were available. 
The mean sperm count and the mean pretreatment 
testosterone levels were not significantly different from 
those of the entire group of 123 couples (45.9 + 5.7 
million per milliliter and 64.5 + 4.0 ng. per 100 ml., 
respectively). Similarly, the incidence cf amenorrhea or 
anovulation was comparable to that of the entire group 


. 
е 
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Table VI. Pregnancy rates in relation to testosterone 
levels after treatment 


Testosterone Pregnant Not preg- | Pregnancy 
(ng.1100 ті.) | No. | (No.) nant (No.) rate (%) 


<30.1 29 13 16 44.9 
>30.1 19 18 19 42.1 
Total 48 21 27 43.8 


Table VII. Pregnancy rates in relation to per cent 
of suppression of plasma testosterone levels after 
prednisone therapy 


Pregnancy Not preg- Pregnancy 
Suppression (%) | No. (No.) nant (No.) | rate (96) 


<20 6 0 6 0 

20-40 10 4 6 40.0 
40-60 16 8 8 50.0 
>60 16 © 9 TO 56.3 
Total 48 21 27 43.8 


Table VIII. Pregnancy rates in relation to the per 
cent of suppression of testosterone and sperm counts 






Suppression (96) 











Sperm count Total (90) ` 


«20.1 million/ml. 25.0 25.0 25.0 
220.1 million/ml. 37.5 68.8 53.1 
Total 33.3 54.2 43.8 


(16.7 per cent); prolongation of the follicular phase 
with slight decrease of the luteal phase was also noted 
(18.9 + 0.6 and 12.2 + 0.3 days, respectively). The 
over-all pregnancy rate was 43.8 per cent, and again a 
significant relationship between sperm count and 
pregnancy rate was observed (25 per cent pregnancy in 
the group with sperm counts of less than 20 million per 
milliliter and 53.1 per cent in the group with sperm 
counts above 20 million per milliliter). As in the entire 
group, a significant correlation (P « 0.01) between pre- 
treatment testosterone levels and pregnancy rates was 
observed (27.8 per cent pregnancy in couples whose 
wives' plasma testosterone levels were below 50 ng. per 
100 ml. and 53.3 per cent in those with levels above 50 
ng. per 100 ml.) (Table V). 'The mean plasma testos- 
terone level after treatment with prednisone was 
29.5 + 2.1 ng. per 100 ml., a suppression that is highly 
significant (P « 0.001). The frequency distribution of 
plasma testosterone levels prior to and after predni- 
sone therapy is illustrated in Fig. 2. Over 80 per cent of 
the women had pretreatment levels of plasma testos- 
terone above 40 ng. per 100 ml., whereas after treat- 
ment approximately 80 per cent had levels below 40, 
ng. per 100 ml. The absolute plasma testosterone levels ` 


. 
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after treatment did not correlate with the incidence of 
pregnancy (Table VI), but a statistically significant cor- 
relation (P « 0.05) between the degree of suppression 
and pregnancy rates was observed (Table VII). The 
per cent of suppression of plasma testosterone levels 
after treatment related directly to pretreatment levels. 
In patients with less than 40 ng. per 100 ml. plasma 
testosterone levels were suppressed by 23 per cent; in 
those with 40 to 60 ng. per 100 ml., by 40.7 per cent; 
and in those with levels greater than 60 ng. per 100 ml., 
by 63.2 per cent. The relationship between sperm 
counts, degree of testosterone suppression, and inci- 
dence of pregnancy is summarized in Table VIII. No 
relationship between the pregnancy rate and the ce- 
gree of testosterone suppression was noted when hus- 
bands' sperm counts were below 20 million per millili- 
ter. A marked increase in pregnancy rate was observed 
when suppression of testosterone levels exceeded 50 
per cent, in couples where the husband's sperm count 
was above 20 million per milliliter (Table VIII). 


Comment. 


Over 20 years ago Jones and associates? suggested 
the use of glucocorticoid therapy in ovarian follicular 


phase disturbances. Subsequently, Perloff and Chan- : 


nick? proposed the use of prednisone for therapy of 


abnormal menstrua] cycles. Glucocorticoids were also ' 


recommended for therapy of hirsutism’ and female in- 
fertility. In 1965, Perloff and associates? demon- 
strated beneficial effects of prednisone in a large group 
of infertile women with polycystic ovarian disease and 
suggested that the observed improvement was proba- 
bly due to suppression of excessive production of an- 
drogens in these women. In this study an attempt was 
made to test this hypothesis by treating an unselected 
group of patients with prednisone and correlate 
plasma testosterone levels with pregnancv rates. 

The mean plasma testosterone level for the patients 
reported in this communication (57.2 + 2.4 ng. per 
100 ml.) is significantly higher than levels reported for 
normal women!* ?? and falls within the range for pa- 
tients with mild to severe hirsutism and oligomenor- 
rhea, reported by Hosseinian and associates.” Plasma 
testosterone levels in 70 to 90 per cent of our patients 
were above the mean levels reported in the literature 
for normal women.!* % These data suggest strongly 
that a large proportion, if not the great majority, of the 
female partners in the series of infertile couples re- 


ported here had elevated testosterone levels. It should . 


, 


Testosterone іп female partners ої infertile couples 137 


be noted that this group comprised approximatelv 84 
per cent of all couples seen and represents that sub- 
group of the total in which obvious gynecologic (tubal 
diseasz) and andrologic (azoospermia) catses of infer- 
tility vere excluded. Treatment with prednisone in this 
group of patients resulted in suppression of plasma 
testos:erone to below 40 ng. per 100 ml. in 80 per cent 
of patients. Pregnancy occurred in approximately half 
of these couples. The incidence of conception was 
greater in those women with higher pretreatment tes- 
tosterone levels, who also had a higher incidence of 
amerorrhea or anovulation. It is of interest to note that 
a positive relationship was also observed between preg- 
nancy rates and degree of hirsutism in a group of in- 
fertile women treated with glucocorticoids.?! Our data 
also demonstrate a direct correlation between the per 
cent of suppression of plasma testosterone levels and 
pregnancy rates. It is likely that hyperandrogenism was 
not the major cause of infertility in patients with lower 
pretreatment plasma testosterone levels. Since in this 


‘study the only therapy utilized was that directed toward 


suppression of androgen levels, the group with lower 
pretreatment androgen levels did not respond to the 
therapy, and thus these women failed to conceive. 
However, since in a large number of patients suppres- 
sior. of plasma testosterone levels after glucocorticoid 
treztment resulted in improved ovulatory activity and 
pregnancy, it would appear that in a significant per 
cent of infertile couples adrenal hyperandrogenism in 
the woman may play an important role. 

Although it is generally accepted that a relationship 
exists between sperm counts and incidence of preg- 
nancy, there is a paucity of reported data. The direct 
relationship between sperm counts and pregnancy 
rates in this study confirms previous reports.+ 5 2° 
When sperm counts were correlated with pretreatment 
plasma testosterone levels in the women, a direct rela- 
tianship was observed. When the correlations between 
sp2rm counts and pregnancy rates, sperm counts and 
testosterone levels, and testosterone levels and preg- 
пгпсу rates were analyzed, the interaction between the 
two partners of the infertile couple became apparent. 
It is evident that inferülity is a relative state related 
to the fertility potential of each member of the couple, 
rather than a specific disorder of one of the partners. 
Although it is common that one of the partners is the 
lerger contributor to the problem, it appears that im- 
provement of the fertility potential of either member 
of the couple may result in conception. 
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Quantitative bacteriology of the vaginal flora 
in vaginitis 


MATTHEW E. LEVISON, M.D. 
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CLARO N. FLORO, M.D. 
Philadelphia, Pennsylvania 


Vaginal flora was studied quantitatively in 29 sexually active woman, 16 to 33 years of age, to 
define the role of C. vaginale in vaginitis. Seventeen were asymp-omatic and 12 complained of 
symptoms of vaginitis. Seven asymptomatic women had scant secretions: four of these seven had 
C. vaginale at log,, 6 to 9 CFU per milliliter, none of whom had “clue” cells; none had trichomonas 
or candida; six had Lactobacilli at logy. 7 to 9.7 per milliliter; only one had Bacteroidaceae at > logi, 
5 per milliliter. Ten asymptomatic women had easily collectable sacretions; eight of 10 had C. 
vaginale at log, 6.5 to 9.6 per milliliter, three of whom had "clue' cells; four had trichomonas and 
none candida; nine had Lactobacilli at од, 7 to 9.3 per milliliter; “our had Bacteroidaceae at > 100% 
5 per milliliter. Twelve had vaginitis: five of 12 had C. vaginale at log;, 7.9 to 11 per milliliter, one of 
whom had “clue” cells; nine had either trichomonas or candida o- both and three had no pathogen, 


including C. vaginale; 10 had Lactobacilli at log.; 7 to 10 per milliliter; six had Bacteriodaceae at 
logi, 5 per milliliter. Three had "clue" cells in absence of C. vaginale. (AM. J. OBSTET. 


GYNECOL. 133:139, 1979.) 


Bots Trichomonas vaginalis and Candida albicans are 
accepted causes of vaginitis.' However, in many cases 
of vaginitis no specific etiologic agent has been impli- 
cated. Corynebacterium vaginale has been stated to be a 
major cause of nonspecific vaginitis in which “clue” 
cells are characteristic.? However, recent studies from 
our laboratory? have found C. vaginale in titers of about 
10? colony-forming units (CFU) per milliliter of vaginal 
secretions in 40 per cent of patients without vaginitis. 
Similarly, others* ? have reported isolation of C. vagi- 
nale in about 30 per cent of women without vaginal 
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discharge and in 14 per cent of girls 2 months to 15 
years of age. 

The purpose of the present study was to identify and 
quantitate the vaginal flora in a group of sexually active 
women who either were asymptomatic or complained 
of symptoms of vaginitis to define the role of C. vaginale 
in vaginitis. 


Methods and materials 


Cultures were obtained at the time of speculum ex- 
amination in 29 sexually active indigent women, 16 to 
33 years of age, attending the family-planning or 
gynecology outpatient clinics at The Hospital of the . 
Medical College of Pennsylvania. Seventeen women 
were asymptomatic, had a normal vaginal examination 
performed by a gynecologist, and were being seen 
for family-planning evaluations. Twelve women were 
being evaluated for symptoms of vaginitis. All had a 
heavy discharge. Of the 17 asymptomatic women, 
seven had very scant secretions (SS) and 10 had easily 
collectable secretions (ECS) on speculum examination. 
The demographic characteristics of the three groups 
are found in Table I. Excluded from the study were 
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Table I. Characteristics of the patients* 





23.3 (16-33) 


Mean age (range) 

Previous vaginitis 5/7 
Previous pregnancy 717 
Mean parity | 1.9 
On contraceptive pills 3/7 
Intrauterine device : .0/7 
Last previous intercourse, 4 (1-90) 


median days (range)t 


*P > 0.05 for all comparisons. 


І 17 asymptomatic patients 
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12 with 
vaginitis ECS 


24.4 (22-30) -24.3 (21-31) 
7/10 9/12 
8/10 9/12 

1.3 14 
2/10 4/12 
5/10 1/12 
8 (1-180) 7 (1-30) 


These data are suspect because of reticence in answering by some of the patients. 


Table II. Total bacterial counts in vaginal secretions 
of asymptomatic women and women with vaginitis 





55 (78) Vaginitis (12) - 
Aerobic 8.9 + 0.37 8.6 + 0.4 9.7 + 0.3 
Anaerobic 8.7 + 0.2 8.8 + 0.4 9.7 + 0.2 
Aerobic: Anaerobic: 


SS vs. ECS (p > 0. 05) 
Vaginitis vs. ECS + SS 
(p < 0.05) . | 
Уай vs. ECS (p < 
0.05) 
Vaginitis vs. SS (p > 0. 05) 
Vaginitis + ECS vs. SS 
(р 70.05) 


SS vs. ECS (p > 0.05) 
Vaginitis vs. ECS + SS 
(p < 9.05) 
Vaginitis vs. ECS (p > 
0.05) 
Vaginitis vs. SS (p « 0.01) 
Vaginitis + ECS vs. SS . 
(p > 0.05). 


*Number of patients. 
tMean logi; CFU per milliliter + S.E. 


women who had received any systemic or vaginal an- 
timicrobial agent within the previous month. 

_ Vaginal cultures were obtained before a manual va- 
ginal examination. After insertion of a vaginal specu- 
lum, a 0.01 ml. sterile platinim loop (all but three pa- 
tients) or tared swab (two with SS and one with ECS) 
was used to collect secretions from the posterior vaginal 
vault, the matetial for culture being taken ahead of the 
speculum blades. Bacterial counts obtained with loops 
and tared swabs in nine patients were not found to be 
significantly different by tlie paired t test; mean CFU 
per milliliter + S.F. of anaerobic bacteria were logis 
9.5 + 0.5 for the loop and 8.9 x 0.2. for the .swab 
(p > 0.05) and mean CFU + S.E. of aerobic bacteria 
were 9.2 0.5 for the loop and 9.0 + 0.2 for the.swab 
(p > 0.05). The specimen was inoculated immediately 
for anaerobic culture under the flów of oxygen-free 
CO, in 1 ml. of prereduced brain-heart infusion broth 
(BHIB) prepared according to the Anaerobe Labora- 
tory Manual, Virginia Polytechnic Institute. Another 
sample for aerobic culture was inoculated in 1 ml. of 


chocolate broth (prepared from the formula for choco- 
late agar, excluding the agar). Swabs of the endocervix 
and vaginal vault were inoculated onto kanamycin- 


- vancomycin blood agar and incubated in a GasPak jar 


for isolation of Bacteroides species, onto desoxycholate 
agar and incubated aerobically for isolation of En- 
terobacteriaceae and Pseudomonas, and onto Tliayer- 
Martin medium and incubated in a candle jar for the 
isolation of gonococci. A fresh swab of vaginal secretion 
wás inoculated into saline on a glass slide for a wet 
preparation and was smeared on a glass slide, heat 
fixed, and Gram stained. 

The.prereduced BHIB was serially diluted in tenfold 
steps in prereduced BHIB under the flow of oxygen- 
free СО». A 0.1 ml. aliquot from each dilution was in- 
oculated under the flow of oxygen-free CO, into a tube 
containing molten prereduced brain-heart infusion 
agar supplemented with hemin, cysteine, vitamin K, 
and Tween 80 (BHIA-supplemented) which contained 
resazurin, a redox indicator.® The tube was corked and 
rolled on an automatic tube roller (Anoxy Tube Roller, 
The McBee Laboratories, Bozeman, Montana) to ob- 
tain a thin film of solidified agar on the inner walls of 
the anaerobic tube. If the redox indicator іп the 
anaerobic media became oxidized, the specimen was 
excluded from the study. The anaerobic roll tubes were 
incubated for 5 days at 37° C., at which time colonies 
were counted under a dissecting inicroscope and 20 
colonies were picked for isolation and identification 
from the roll tubes containing 30 to 300 colonies. 
Anaerobic colonies were those that did not grow after 
subculture to BHIA-supplemerited incubated in a 
candle jar or aerobically at 37? C. Anaerobic species 
were identified by gas chromatography and biochemi- 
cal reactions according to methods detailed in the 
Anaerobe Laboratory Manual. 

The chocolate broth was serially diluted in tenfold 
steps in chocolate broth and 0:1 ml. of each dilution 
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Table III. The quantitative vaginal flora in asymptomatic women and women with vaginitis . 
Vaginitis 
Lactobacilli 6/7* 9/10 10/12 « 
9.0 + 0.2 (7.0-9.7)t 8.5 + 0.2 (7.0-9. 3) 8.9 + 0.8 (7.0-10.0) * 
Peptococd 1/7 4/10 5/12 
8.3 7.1 + 0.5 (5.6-7. 9) 7.9 + 0.2 (7.0-8.3) 
Peptostreptococci 3/7 5/10 5/12 
: 8.1 + 0.7 (6.4-9.5) 7.4 + 0.4 (6.2-9.0) 8.1 + 0.2 (7.5-9.0) 2 
Bacteroides 1/7 4/10 6/12 
8.1 8.9 + 0.5 (7.4-9.9) 8.2 + 0.3 (7.0- 5.0) 
Nonenterococcal aerobic 6/10 5/10 6/12 
streptococci 5.7, 7.1 8.2 + 0.5 (7.3-9.9) 8.2 + 0.5 (5.7-10.0) 
C. vaginale 4/7 8/10 5/12 
7.7 + 0.6 (6.9-9.0) 8.2 + 0.4 (6.5-9.6) 9.0 x 0.5 (7.9-11.0) 
Unidentified aerobic catalase- 3/7 4/10 5/12 


negative bacilli 


7.7 + 0.6 (6.7-9.2) 


8.0 + 0.3 (7.2-9.1) 


9.4 + 0.5 (8.0-10.8) 


*Patients positive/total patients. 
{Mean logio CFU per milliliter + S.E. (range) 


Table IV. Cumulative per cent of 20 strains of C. Vaginale inhibited 






Minimal inhibitery concentrations ( pugni. ) 


FeTwTwlelelelerels] 






100 
19 55 55 80 90 95 
45 50 50 55 60 90 
') 0 0 70 70 70 
95 95 95 100 


pucr о posu] 


Penicillin G 70 90 . 100 
Ampicillin 55 60 Ds 95 
Cephradine 0 0 0 0 
Tetracycline 0 0 0 0 
Metronidazole* 0 0 0 0 
Trimethoprim 0 15 35 70 
1 
Sulfamethoxazole 0 0 0 0 


o 


*Anaerobic incubation (activity of metronidazole was much lower in a candle jar). 


was streaked onto: trypticase soy blood agar, Sabou- 
raud dextrose agar, and desoxycholate agar plates 
which were incubated aerobically at 37° C. for 48 to 72 
hours; and Thayer-Martin medium, Casman agar with 
5 per cent human blood and chocolate agar with Iso- 
Vitalex (BBL) which were incubated at 37° C. in a can- 
dle jar for 48 to 72 hours. Colonies were enumerated 
on plates containing 30 to 300 colonies and microor- 
ganisms identified by standard methods. 
C. vaginale were identified as facultative pleomorphic 
' gram-negative or gram-variable bacilli ог coccobacilli, 
having typical colonial morphology on proteose pep- 
tone-corn starch-dextrose (PSD) agar.’ These or- 
ganisms fermented dextrose, ‘maltose, and soluble 
starch, with the buffered single substrate method of 
Greenwood and associates? produced major amounts 
of acetic and lactic acid on fermentation of carbohy- 
drates, were beta hemolytic on human blood agar, were 
inhibited by pneumococci or Н,О,, and were catalase 
and esculin hydrolysis negative.” ? 
Sensitivities of C. vaginale to various antimicrobial 


agents were determined by an agar dilution method 
with an inoculum of about 104 CFU from a suspension 
of C. vaginale washed off the surface of Casman agar 
plates. The inoculum was delivered with a Steer’s rep- 
licator to the surface of Mueller-Hinton agar plates 
supplemented with 1 per cent corn starch. The plates 
were incubated for 48 hours at 37° C. in a candle jar 
except for the metronidazole plates which were, in ad- 
dition, incubated in the GasPak system. The minimal 
inhibitory concentration (MIC) was the lowest concen- 
tration of the antimicrobial agent which ailowed no 
more than one colony to grow. 


Results 


Total bacterial counts. As shown in Table П, both 
the total aerobic and anaerobic bacterial counts were 
not significantly different (p > 0.05 by t tes:) between 
asymptomatic women with SS and those with ECS. 
Hcwever, the total aerobic count in women with vag- 
inicis was significantly higher (p < 0.05) than that i in all 
asymptomatic women (ECS plus 55) and than that in 
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ECS women. The total anaerobic count in women with 
vaginitis was significantly higher than that in all 
asymptematic women (ECS plus SS) (p « 0.05) and 
than that in 85 women (р < 0.01). The total aerobic ог 
anaerobic titers between all women with secretions, that 
is, vaginitis plus ECS (mean logy СЕП per mil- 
liliter + S.E. 9.2 + 0.3 and 9.3 + 0.3, respectively), 


—-were not significantly different from those in women 


with SS (p > 0.05). 

Specific vaginal flora. As shown in Table III, the 
predominant vaginal flora included lactobacilli, anaer- 
obic gram-positive cocci, Bacteroides sp., aerobic non- 
enterococcal streptococci, C. vaginale, and a group of 
unidentified aerobic catalase-negative bacilli. The fre- 
quency and titer of various predominant members of 
the vaginal flora were not significantly different (p > 
0:05) between asymptomatic women with SS and ECS. 
Similarly, the frequency and titers of these organisms 
were not significantly different between the following 
groups: SS versus vaginitis, ECS versus vaginitis, SS 
plus ECS versus vaginitis, or SS versus ECS plus vag- 
initis. 

Fifteen of the 17 asymptomatic women (SS plus ECS) 
had either aerobic or anaerobic lactobacilli in mean ti- 
ters of logy 8.5 to 9.0 in comparison to 10 of 12 women 
with vaginitis who had lactobacilli in similar titers. 

Five of the 17 asymptomatic women had peptococci 
and eight had peptostreptococci in mean titers of 7.1 to 
8.3 CFU per milliliter in comparison to 5 of 12 women 
with vaginitis who had these organisms in mean titers 
of 7.9 and 8.1 CFU per milliliter, respectively. Simi- 
larly, five of 17 asymptomatic women had Bacteroides 
species in mean titers of 8.1 to 8.9 CFU per milliliter in 
comparison to six of 12 women with vaginitis who had 
these organisms in a titer of 8.2 CFU per milliliter. The 
Bacteroides species present were B. brvius, В. melanino- 
genicus, B. oralis, B. ruminicola, and others which could 
not be further speciated according to the Anaerobe 
Laboratory Manual. There were no B. fragilis. Six of 
the 12 vaginitis and seven of the 17 asymptomatic 
women had nonenterococcal streptococci in high titer 
and two of the 12 vaginitis and three of the asympto- 
matic women had Bifidobacterium sp. in high titer. No 
patient had N. gonorrhoeae either from the dilutions or 
from a direct swab of vaginal secretions and only one 
had Enterobacteriaceae in a titer of logy) 5.0 CFU per 
milliliter. 

C. vaginale was found in most women regardless of 
symptoms of vaginitis or amount cf vaginal secretions 
present on speculum examination. Five of 12 women 
with vaginitis had C. vaginale in a mean titer of log;o 9.0 
CFU per milliliter. However, C. vaginale was also iso- 


ue 
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lated from 12 of 17 asymptomatic women in mean ti- 
ters of 7.7 to 8.2 per milliliter. There was no significant 
difference (p > 0.05) in the frequency of isolation or 
the titer of C. vaginale between SS versus ECS women, 
SS versus vaginitis, ECS versus vaginitis, SS plus ECS 
versus vaginitis, or ECS plus vaginitis versus SS. There 
was no association between a history of having had vag- 
initis and presence of C.vaginale. 1n SS and ECS wom- 
en, there were five with no history of vaginitis and four 
of the five had C. vaginale in vaginal secretions. i 

"Twenty strains of C. vaginale (13 from the patients 
and seven kindly supplied from the Center for Disease 
Control; ATCC; Channing Lab. Harvard Medical 
School; and Virginia Polytechnic Institute) were stud- 
ied. All 20 strains were inhibited by 0.8 wg of penicillin 
G and 1.6 ug of ampicillin per milliliter (Table IV). C. 
vaginale was resistant to sulfamethoxazole and rela- 
tively resistant to cephradine, tetracycline, and met- 
ronidazole. Trimethoprim, 1.6 wg per milliliter, inhi- 
bited 95 per cent of all isolates. This concentration is 
achieved in vaginal secretions.'? 

There was a group of aerobic organisms which grew 
in high titer on blood and Casman agars and were 
catalase negative but did not have the colonial mor- 
phology on PSD agar or cellular morphology on Gram 
stain which are typical of C. vaginale. Hemolysis was 
either beta or alpha on human blood agar. Other char- 
acteristics were similar to those of C. vaginale (i.e., all 
fermented soluble starch and maltose to produce acetic 
and lactic acids and did not hydrolyze esculin). The 
frequency of isolation and titer of these organisms were 
similar (p > 0.05) among the different groups. 

“Clue” cells. “Clue” cells (epithelial cells studded on 
the surface with gram-negative rods, supposedly C. 
vaginale), were identified in the unstained wet mount of 
vaginal secretions and then confirmed on Gram stain. 
"Clue" cells were infrequently present in patients with 
C. vaginale in vaginal secretions. None of four SS wom- 
en, three of eight ECS women, and one of five with 
vaginitis in whom C.vaginale were present had "clue" 
cells. “Clue” cells were identified in three women in the 
absence of C. vaginale. 

Candida and Trichomonas vaginalis. In the 12 pa- 
tients with vaginitis either trichomonas or candida (six 
patients) or both (three patients) were identified. In 
three patients no pathogen including C. vaginale was 
present. T. vaginalis was found in wet mounts in only 
those patients with vaginal secretions (four of 10 ECS 
and six of 12 vaginitis). In addition, trichomonas were 
significantly more frequent in patients with Bacteroides 
sp. (p < 0.01). Of the 11 women with Bacteroides in’ 
high titer, eight had trichomonas present, whereas only 
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two of the 16 without Bacteroides had Trichomonas 
identified, and of 10 patients with Trichomonas, eight 
had Bacteroides present. Candida was found onlv in 
women with vaginitis (six of 12). 


Comment 


The quantitative vaginal flora found in the present 
series was similar to that previously reported from this 
laboratory and that reported by Bartlett et al.* !! In a 


previous study of 25 healthy women attending the | 


pre-natal and family planning clinics at The Medical 
College of Pennsylvania and in the study of Bartlett et 
а]. there were about 105-10? anaerobes and about 107- 
108 aerobes/ml of vaginal secretion. The mos: frequent 
isolates in titers of = 105/ml were facultative and obli- 
gate anaerobic lactobacilli, aerobic streptococci, and 
anaerobic gram positive cocci. Bacteroidaceae were iso- 
lated less frequently. B fragilis and Enterobacteriaceae in 
titers of =10°/ml were rarely isolated. The major differ- 
ence between tbe studies was the 40 per cent prevalence 
ofC. vaginale in our previously reported study?; whereas 
C. vaginale was not found in the study of Bzrtlett and 
colleagues, who questioned whether this was due to 
inadequate identification techniques in their study. 

It is of interest that patients with vaginitis in the 
present study had significantly higher numbers of 
aerobic and anaerobic bacteria in vaginal secretions 
than patients without vaginitis. However, r:o specific 
component of the flora could alone account for this 
difference. It is possible that in the secretions of vag- 
initis, bacteria multiply to higher titers. | 

In the present study, lactobacilli were the most fre- 
quently isolated microorganism, followed by C. vaginale 
and less frequently by nonenterococcal aerobic strep- 
tococci, anaerobic gram-positive cocci, Bacteroides sp. 
other than B. fragili; and a group of unidentified 
catalase-negative aerobic rods. These organisms were 
found in titers of about 108 to 10!! CFU per milliliter. 
Fecal organisms, such as B. fragilis and Enterobac- 
teriaceae were not found as components of vaginal 
flora and probably proliferate at this site only under 
exceptional circumstances. 

It could be argued that the asymptomatic women 
with easily collectable vaginal secretions aczually had 
vaginitis even though the pelvic examination was con- 
sidered to be negative by a gynecologist. It is extremely 
unlikely, however, that the asymptomatic women with 
scant secretions and a negative pelvic examination had 
subclinical vaginitis. For this reason, these two groups 
were considered separately. | 

The bacterial flora of the vagina was similar regard- 
less of symptoms of vaginitis or amount of vaginal se- 
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cretions. The major difference between patients with 
vagini-is and women with scant vaginal secretions was 
the presence of the known vaginal pathogens, tricho- 
monas and candida. In fact, nine of 12 patients with 
vaginis had either trichomonas or candida or both 


‘present in vaginal secretions. There were three of 12 


patients who: could be considered to have nonspecific 
vaginiis; these patients had no bacterial pathogens 


_ (including C. vaginale): 


The findings of, McCormack* and Hammerschlag? 
and their co-workers of C. vaginale in 30 per cent of 
young adult women and in 14 per cent of girls 2 
months to 15 years of age, and the high frequency and 
large numbers of C. vaginale in all groups in the present 
study, raise some doubts about C. vaginale as a primary 
pathozen. There are two possibilities: (1) C. vaginale is 
not a pathogen and must be considered normal дога or 
(2) C. vaginale is a pathogen only under certain cir- 
cumstances. These circumstances could be first expo- 
sure vith subsequent development of local immunity, 
which results in a chronic carrier state. Another 
possibility is expression of pathogenicity as a conse- 
quence of changes in local defense mechanisms or in - 
association with other microorganisms. In the present 
study, there was no relationship of C. vaginale to pres- 
ent or past occurrence of vaginitis. In fact, four of five 
women with no previous or present vaginitis had C. 
vaginale in vaginal secretions. However, the possibility 
exists that these women had previous subclinical vag- 
initis. 

There was a significant association between presence 
of trichomonas and Bacteroides in vaginal secretions. 
This association has been reported in the past.” Т. va- 
ginalis, an obligate anaerobe, has been reported to be 
associated with a foul-smelling discharge suggesting an 
anaerobic infection. It is unknown whether Bacteroides 
may <acilitate growth of trichomonas or vice versa. 
There is, however, an increased risk of postpartum 
bacterial infection reported in women with trichomo- 
nas іг Ѓеспоп.! It is of interest that these pelvic infec- 
tions are most often caused by anaerobes (usually 
anaerobic streptococci and/or Bacteroides)." 

"Clae" cells are presumably formed by adherence of 
C. vaginale to vaginal epithelial cells. Despite the litera- 
ture taat indicates that "clue" cells are highly associated 
with C. vaginale infection, the association in the present 
study and in the recent study of Smith and associates 
was not striking. In the present study, "clue" cells were 
associated with the presence of C. vaginale colonization. 
in 4 of 17 (24 per cent) patients and were found in the 
absenre of C. vaginale colonization in three of 10 (30 
per cent).patients. Smith and associates? found "clue" 
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cells in 52 of 118 (44 per cent) patients with C. vaginale 
and in 21 of 118 (18 per cent) patients not colonized 
with C» vaginale. In these studies "clue" cells may have 
been absent Yn patients colonized with C. vaginale be- 
cause of inhibition of adherence in patients who are C. 
vaginale carriers. This could be related to presence in 
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carriers of IgA in vaginal secretions which coat C. vagi- 
nale and thereby prevent bacterial adherence to 
epithelial surfaces. This has been described with other 
bacteria on various mucosal surfaces.'® 


We gratefully acknowledge the technical assistance 
of Ellen Goodman. 
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Use of intramuscular 15(S)-15-methyl prostaglandin 


Fa in failed abortions 


STEPHEN L. CORSON, M.D. 
RONALD J. BOLOGNESE, M.D. 
Philadelphia, Pennsylvania 


“+s 


Forty-five of 49 patients were aborted successfully with 15(S)-15-LAe-PGF,, after previous 
techniques to induce abortion had met with failure in 39. Nine patients had spontaneous premature 
rupture of membranes without onset of labor. The majority of patients aborted within 7 hours 
following initiation of this method of treatment. (Am. J. OBSTET. GYNECOL. 133:145, 1979.) 


A RECENT World Health Organization multinational 
study testing a single intra-amniotic (IA) 40 to 50 mg. 


dose of PGF,, demonstrated a success rate of 67.8 per | 


cent at 24 hours and 86.6 per cent at 48 hóurs.! Use of 
booster doses, concomitant oxytocic stimulation, and 
pretherapy laminaria may improve these figures; how- 
ever, treatment failures will occur even with these 
maneuvers. 

We report use of intramuscular 15 (S)-15-methyl 
PGF,,, Tham salt to complete the abortion process in 
patients demonstrating poor uterine contractile re- 
sponse to ТА PGFy,, in loss of effect as a consequence of 
early rupture of the membranes, and for several less 
frequent indications. 


Patients and methods 


Forty-nine women free of major cardiac, renal, 
and/or metabolic diseases comprised the study group. 
Table I details the reason for which each patient was 
included in the protocol. Lack of good uterine contrac- 
tile response to IA РСЕ, with or without oxytocic 
augmentation was the major indication for the change 
to IM-15-Me-PGF»,. Loss of uterine activity following 
rupture of the amniotic sac was the next most common 
event leading to use of the PG analogue. Nine patients 
with spontaneous premature rupture of membranes 


From the Department of Obstetrics and Gynecology, 
Pennsylvania Hospital, University of Pennsylvania, 
School of Medicine. 


Received for fublication February 21, 1978. 
Revised March 27, 1978. 
Accepted April 12, 1978. 0 


Reprint requests: Stephen L. Corson, M.D., 400 Franklin 
Bldg., 829 Spruce St., Philadelphia, Pennsylvania 
19107. 


0002-9378/79/020145 +04800.40/0 © 1979 The C. V. Mosby Co. 


prior to 24 weeks’ gestation were included in the study. 
In 29 of the 39 women who sought voluntary interrup- 
tion of pregnancy one or two laminaria had been 
placed in the cervical canal 18 to 24 hours prior to 
intra-amniotic injection of РСЕ, (40 mg.). Booster 
doses of 20 mg. of РСЕ, were given via catheter as 
needed, usually at 6 hour intervals. Oxytocin augmen- 
tation was used as 10 I.U. per hour for lack of uterine 
activity or loss of contracüons with rupture of mem- 
branes. 

No patient received oxytocin stimulation concomi- 
tant with intramuscular 15-Me-PGF;,. Forty-two of the 
49 patients received 250 ug of the drug at 2 hour inter- 


vals. Six patients had 350 wg injections during the 


course of therapy and one had as much as 400 ug as a 


` single dose. Total dose of 15-Me-PGFz ranged be- 


tween 250 and 5,500 ug; only two patients had over 
2,720 ug total dose. Four women received more than 
nine injections. 

Mean age of the group was 25.3 years (S.E. 1.03, 14 
to 43); mean parity was 1.1 (S.E. 0.18, 0 to 7); mean 
gestational duration in weeks was:17.7 (S.E. 0.26, 13 to 
23). There were 27 Negro patients, 21 Caucasians, and 
one Spanish American woman. Patients were given 
Lomotil* or Imodium} during therapy as prophylaxis 
against diarrhea. Compazine,t 10 mg. intramuscularly, 
was employed if vomiting occurred. ` 

Complete abortion, incomplete abortion, and failure 
were defined as in previous reports.* Physicians were 
encouraged to explore the uterus with an instrument 
when in doubt concerning complete placental ex- 
pulsion. 


*G. D. Searle & Co., Chicago, Illinois 
Ortho Pharmaceutical Co., Raritan, New Jersey. 
iSmith Kline & French, Philadelphia, Pennsylvania 
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Fig. 1. Cumulative abortion rate by hours. 
Table I. Reasons for use of intramuscular 
15-Me-PGF 9 
No. of 
patients Reason 
1 Incorrect assessment of uterine size—rupture of 
membranes at sounding 
1 Persistant hypotension while receiving PGE, vagi- 
nal suppositories 
2 Failure to achieve effective uterine contractions 
leading to abortion with PGE, vaginal suppositories 
20 Failure to achieve effective uterine contractions 
leading to abortion with intra-amniotic РСЕ»; in- 
travenous Pitocin augmentation i in six (10 LU. per 
hour) 
I Failure to achieve effective uterine contractions 


leading to abortion after instillation of intra-am- 
niotic hypertonic saline 
12 Rupture of membranes following instillation of in- 
tra-amniotic PGF,, with loss of contractions; in- 
travenous Pitocin augmentation in three 
9 Spontaneous rupture of membranes without labor 
(failed oxytocin induction in six) 


1 Fetal death, .patient septic 

2 Failure to achieve satisfactory clearing of amniotic 
a fluid following bloody amniocentesis 
49 Total 
Results 


Forty-five women were aborted—20 completely and 
25 incompletely. Two failures occurred in the 13 to 15 
week group, and abortion was completed by dilatation 
and evacuation. One failure occurred ina 19 week ges- 
tation due to obstruction of the lower uterine segment 
by myomas; a hysterectomy was performed. The sec- 
ond failure was associated with a placenta previa at 18 
weeks; abortion was performed by hysterotomy. 

Table II shows the efficacy rate according to gesta- 
tional duration. Fig. 1 illustrates the abortion rate by 
category, excluding failed cases, following initiation of 
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Table Il. Efficacy by gestational age 








Outcome 






Gestational 





13-15 2 50.0 500 2 50.0 
16-20 18 41.9 23 53.5 ái 953 2 4.7 
21-23 2* 100.0 2 100.0 

Total 20 95 45 4 


Table III. Adverse events 


No. of Per cent Median no. 
Adverse event cases incidence of episodes 
Diarrhea 23 46.9 2 
Vomiting 17 34.7 1 
Nausea I 2.0 1 
Transfusion 0 0 — 


intramuscular 15-Me-PGF;,. The mean total dose used 
in the 45 who aborted was 1,169 ug; 785.0 ug for 
complete and 1,476.0 ug for incomplete abortion. 
About half (53.3 per cent) required 750 yg or less, 
demonstrating the skewed effect on the mean-median 
values caused by the few patients needing large total 
doses. The mean number of injections was 4.4, but 55.6 
per cent aborted with three or fewer injections. Those 
achieving complete abortion did so faster and with 
fewer injections and less drug than those who aborted 
incompletely. 

Because the failed intra-amniotic group with intact 
membranes comprised the largest set of patients (20), 
we evaluated them as a unit. Intramuscular 15-Me- 
РСЕ» was begun 5 to 18 hours after the last IA dose оѓ. 
PGFs, or oxytocin. The total dose of IA PGF;, ranged 
between 40 and 120 mg. (mean 84.4) with oxytocin 
augmentation in six patients over a period of 5 to 13 
hours. The total number of analogue injections heeded 
to complete abortion was between 1 and 11, with’ a 
mean of 4.8. The abortion interval for intramuscular 
treatment following unsuccessful intra-amniotic ther- 
apy was 11.1 hours, with a range of 1.3 to, 38 hours for 
successful cases. . 

Data from the intra-amniotic РСЕ, group ex- 
periencing early rupture of the membranes with di- 
minished or absent contractions was evaluated. As ex- 
pected, this group received less PGF,,, aborted sooner: 
(7.1 hours), and with less 15-Ме-РСЕ,, than those 
patients who did not demonstrate good initial con- 
tractions. 

Table III shows the main side-effects РТ 


lar 15-Ме-РСЕ,„. Despite prophylactic therapy, the in- M Я 


cidence of diarrhea was 46.9 per cent. The estimated 
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average blood loss was between 100 and 200 ml.; no 
patient required transfusion. Only one patient dem- 
onstrated a temperature rise in excess of 2? F. during 
the course of therapy or prior to discharge. There were 
two cases of delayed morbidity. The first was noted ina 
patient who returned with retained products of con- 
ception despite surgical evacuation of the placenta at 
the time of abortion. The other patient returned with a 
tubo-ovarian abscess exactly 1 month following abor- 
tion which required a total abdominal hysterectomy 
and unilateral salpingo-ophorectomy after the patient 
failed to improve with antibiotic therapy. 


Comment | 


In an earlier report a 2.5 per cent failure rate was 
noted with an initial 40 mg. dose of intra-amniotic 
РСЕ, followed by booster injections as needed? Addi- 
tion of predrug laminaria and oxytocin augmentation, 
when indicated, has not reduced this figure, although 
abortion interval time has been lowered. Use of 15- 
Me-PGF;, as a reserve treatment modality for intra- 
amniotic failures has simplified management of a 
difficult clinical situation. Morbidity, both acute and 
chronic, of prolonged evacuation procedures or hys- 
terotomy can be avoided in most cases. 

Lauersen and Wilson* reviewed a series of 38 pa- 
tients with a gestational duration ranging between 8 
and 24 weeks who were aborted with 15-Me-PGFoq 
after failure with other agents. All patients in their 
series had received concomitant oxytocin (10 LU. per 
hour) with the original therapy as well as with 15-Me- 
PGF. The mean time from initial treatment to first 
analogue injection was 27 hours. The dose schedule 
employed was 250 to 500 др every 2 to 4 hours. Preg- 
nancy termination occurred in all patients, with a mean 
abortion interval of 5.25 hours from first intramuscular 
injection to fetal expulsion. Seventy-four per cent of 
the patients were noted to have gastrointestinal side- 
effects, with diarrhea being most common. Twenty- 
four patients experienced 71 episodes of diarrhea and 
21 patients had 61 episodes of vomiting. No comment 
was made by the authors concerning acute or chronic 
morbidity. ' 

The high incidence of incom plete abortion (25 of 45 
successes) in this report differs from the experience of 
Lauersen and Wilson, who reported only two surgical 
interventions in 38 patients as well as 21 cases of man- 
ual or sponge forceps removal of the placenta. Some of 
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the cases coded as "incomplete" in our series could 
have been completed with sponge forceps. We believe, 
however, that in doubtful cases a policy of enceuraging 
uterine exploration, often possible without anesthesia, 
reduces the incidence of retained products of coricep- 
tion. The difference in mean time for complete abor- 
ters (5.53 hours) compared with the incomplete group 
(11.86 hours) is significant at p = 0.02 (Fig. 1). Perhaps... 
better uterine contractility responsible for short induc- 
tion intervals also favors prompt, complete separation 
of zhe placenta. 

The longer abortion interval for our patients com- 
pared with Lauersen's group may reflect his concomi- 
tart use of oxyiocin and PG. For some patients, how- 
ever, this combination may result in overstimulation of 
the uterus leading to tetanic contractions ineffective in 
promoting fetal expulsion. In cases where failure has 
occurred not from lack of uterine response, but from 
cervical resistance, this combination may, in fact, lead 
to cervical laceration. 

Because the PG's are not dependent on oxytocin re- 
ceotor sites for their action, the salutary action of PG's 
on àn oxytocin-resistant uterus is not surprising.? Lack 
of good myometrial response may result from reduced 
uterine oxytocin receptor sites or an error in transfer- 
ring the stimulus to the contractile mechanism of the 
cell. This does not explain the mechanism of primary 
resistance to intra-amniotic PG’s. Since the amniotic 
space serves as a reservoir for entrance of the drug into 
tbe circulation, a low rate of transfer or a high rate of 
metabolic degradation could result in lower than ade- 
quate concentrations eventually reaching the myome- 
tral cell. Rupture of membranes empties the reservoir. 
In some patients conversion of the uterus to an en- 
dogenously contracting organ has not yet occurred, 
and exogenous stimulation is still needed. 

Table III details the side-effects encountered by 
these patients. Use of smaller doses of PG and prophy- 
lactic antidiarrheal agents may explain the lower inci- 
dence in this series than in Lauersen's patients. 

We believe that intramuscular 15-Me-PGF,, has a 
role in the management of failed second-trimester 
abortion as the alternative of choice prior to surgical 
intervention. 


We gratefully acknowledge the financial drug, and 
s-atistical support offered by Dr. Paul Schwallie and 
Ms. Lana Turner of the Upjohn Companv. 
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Cytogenetic and endocrine studies in a 45,X female 


subject with spontaneous sexual development , 


RUBEN LISKER, M.D. 

RAMON JIMENEZ, M.D. 
FERNANDO LARREA, M.D. 
OSVALDO MUTCHINICK, M.D. 
LIZBETH RUZ, Pu.D. 

JUAN MANUEL MEDINA, M.D. 
GREGORIO PEREZ-PALACIOS, M.D. 
Mexico City, Mexico 


Cytogenetic and endocrine evaluation of a postpubertal 45,X female subject with Turner's stigmas 
and spontaneous sexual development was performed. A 45,X chromosomal complement was found 
in the peripheral blood lymphocytes, bone marrow, and fibroblasts derived from skin and ovaries. 
Menarche, pubarche, and thelarche occurred at age 12; at age 16 she developed menstrual 
irregularities, with endometrial bleeding occurring every 60 to 90 days. The ovaries were normal in 
size, and histologic examination revealed a marked paucity of primordial follicles, increased 
collagenization, and absence of corpora albicans. Anovulatory cycles with moderately elevated 
levels of luteinizing hormone (LH) and low follicle-stimulating hormone (FSH) levels were observed. 
LH-releasing hormone pituitary stimulation induced a normal LH release with a very slight FSH 
increase. Administration of clomiphene citrate successfully induced a normal-length ovulatory cycle. 
Similarities in the hormonal situation of this patient and that seen in the Stein-Leventhal syndrome 
are pointed out. (Am. J. OBSTET. GYNECOL. 133:149, 1979.) 


Tue 45,X CHROMOSOME constitution is usually as- 
sociated with Turner’s syndrome.' which is charac- 
terized, among other things, by absence of secondary 
sexual development. Thirteen exceptions to this rule 
have been published*"; in the present report a 
further case is added and the literature on the subject is 
reviewed. 


Case report 


Clinical summary. The patient was 18 years old and 
sought medical advice because of short stature that was 
noticed since age 5. Spontaneous menarche occurred at 
age 12 with normal thelarche and pubarche. The 
menses were irregular, appearing at intervals as long as 
60 or 90 days. 
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Physical examination revealed the following: stature, 
132 cm.; weight, 41 kilograms; arm span, 130 cm.; 
upper segment, 71 cm.; lower segment, 61 cm.; a short, 
moderately thick neck; a low hairline in the occipito 
posterior region; a high arched palate, shortening of 
the fifth finger of the right hand; and bilateral shorten- 
ing of the fourth and fifth toes. Mammary gland devel- 
opment was normal (Fig. 1), as was axillary and pubic 
hair. Labia majora were absent, while the labia minora 
were large and redundant. Splitting of the second 
heart sound was noted in the third left parasternal 
space. Laparoscopy revealed a normal uterus and Fal- 
lopian tubes. The right ovary had a normal size and 
shape, while the left one was smaller and had an elon- 
gated appearance. Biopsies were taken with difficulty 
as the ovarian cortex was very hard. 

Laboratory studies. The x-ray studies revealed 
grade 1 cardiomegaly, a short fifth metacarpal bone in 
the right hand, and bilateral shortening of the fourth 
and fifth metatarsal bones. Electrocardiogram sug- 
gested the presence of interauricular communication. 
Histologic examination of the ovarian biopsies dis- 
closed a marked paucity of the primordial follicles, 
some having reached the antrum stage, increased col- 
lagenization, and absence of corpora albicans. 
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Fig. 1. Clinical photograph of the propositus. 


Cytogenetic studies. Buccal smear for Barr body was 
negative in 300 cells. Chromosome studies showed a 
45,X chromosome complement in 100 cells from a 
peripheral blood culture, in 50 mitotic cells from the 
bone marrow, in 100 mitotic cells in a skin culture, and 
in 18 mitotic cells from the right gonad culture. G 
banding in cells from the lymphocyte culture was nor- 
mal, except for the presence of only one X chromo- 
some. No cell with two X chromosomes was seen in any 
of the tissues studied. 

Endocrine studies. Moderately elevated levels of 
luteinizing hormone (LH) and low levels of follicle- 
stimulating hormone (FSH) consistently were found in 
this patient (Fig. 2), as compared with hormone levels 
observed during follicular phase in normal women. 
Mean LH values of 18.76 mI.U. per milliliter, with a 
range of 12.5 to 25, were found (normal in our labora- 
tory, 8.61 + 1.95 m.I.U. per milliliter), while FSH val- 
ues had a mean of 6.50 mLU. per milliliter, with a 
range of 4.6 to 12.5 (normal in our laboratory, 
11.23 + 2.04 mL.U. per milliliter). The levels of LH 
were always higher than those of FSH, with a ratio of 
2.2 (normal LH/FSH ratio, 0.767). 
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Vaginal smears revealed an estrogenic effect (karyo- 
pyknotic index, 51.5) and anovulatory progesterone 
values were found. 

Administration of LH-releasing hormone (LH-RH) 
induced an increase in the LH levels (2.8-fold), with 
a concomitant FSH rise, although to a lesser extent 
(Fig. 3). These increments were within the normal 
range for the follicular phase in our own laboratory. 
The administration of 2 mg. of chlormadinone acetate 
per day for five consecutive days induced a normal 
mense. Administration of clomiphene citrate, 100 mg. 
per day for five days, induced an ovulatory menstrual 
cycle of normal length (30 days) as shown by the urine 
pregnanediol and serum progesterone levels depicted 
in Fig. 3. 


Comment 


This is the first case report in the literature of a 45,X 
female subject with spontaneous sexual development, 
where the chromosome constitution has been studied 
in many tissues, with no evidence of mosaicism found. 
Of the 13 previously reported cases (Table I), 11 had a 
negative buccal smear. There were additional data on 
lymphocyte culture only in five cases, lymphocyte and 
skin cultures in five cases, chromosome studies in the 
peripheral blood, skin, both gonads, and the uterus in 
two (Cases 12 and 13) (cells from left ovary and uterus 
were 45,X in both), and chromosome data for bone 
marrow and skin culture in one. In the present case, in 
view of the number of cells examined, we can state with 
99 per cent confidence that if another cell line exists 
(normal or abnormal) it could be present in no more 
than 5 per cent of the cells in the peripheral blood and 
skin fibroblasts, in no more than 9 per cent of the cells 
in the bone marrow, and in no more than 23 per cent 
of the cells in the right gonad. Statistically there is thus 
still a possibility that this patient has a normal cell line 
in the tissues studied and, of course, in the gonadal 
cells themselves, which were not studied. 

One patient (Case 12 in Table I) received estrogen 
therapy at age 15 because of primary amenorrhea; al- 
though it is impossible to know whether spontaneous 
sexual development would have occurred if estrogen 
administration had been withheld for some time, we 
believe it very likely would have occurred and, there- 
fore, we decided to include this patient in the table. 
Cytogenetic studies are more adequate in this patient 
than in the other cases, but, due to the number of cells 
counted, relatively large mosaicism could not be ruled 
out. In addition, it is possible that the cells with 46 
chromosomes seen in the peripheral blood could have 
shown a 46,XX pattern. 

As can be seen from Table I (Cases 1, 4, 5, 6, 9, and 


Volume 133 
Number 2 


л 
о 
їл 


ш 
o 
сы 


= PLASMA PROGESTERONE 
19) ng/mt 


SERUM LH (ө) АМО FSH Lo) mlU/mt 


45,Х famale subject with spontaneous sexual development 151 


D A YS 


Fig. 2. LH, FSH, and progesterone levels during 40 consecutive days, showing LH and FSH dissocia- 


tion and absence of ovulation. 
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Fig. 3. Left, LH and FSH response to LH-RH administration. Right, Induction of ovulation by 
clomiphene citrate administration, judged by urinary preznanediol and plasma progesterone levels. 


13 and the present one) seven patients were in the sta- 
ture range usually seen in Turner’s syndrome. Other 
Turner’s stigmas were present in only three of them 
(Cases 5 and 13 and the present one). Menstrual disor- 
ders constituted the most frequent reason for consul- 
tation, and in patients with this complaint plus short 
stature it would be wise to obtain routinely a buccal 
smear for X chromatin. 

Gonadal findings are of interest: Four patients лай 
bilateral streak gonads (Cases 2, 6, 7, and 11); tkree 
showed asymmetric gonads,with a streak in one side 
and a cystic or normal ovary in the other one (Cases 3, 
4, and 12); in Case 9 and the present one the ovaries 
appeared fairly normal; in Case 13 there was normal 
ovarian tissue in a portion of both gonads, the rest 
being fibrotic. The natural history of gonadal tissue in 
these patients is not known, but it seems reasonzble to 
assume that at the time of puberty all patients had 
functional gonads that remained as such for a variable 
amount of time, with some patients showing bi-ateral 
streaks at a young age (Cases 6 and 11, Table I), while 
the patient in Case 3 was 30 years old and the left ovary 
was still present. 


The reason for the presence of ovarian furction and 
normal sexual development in 45,X female subjects is 
not known. Relevant to this problem is the finding of 
Singh and Carr“ of normal-appearing ovaries, with a 
normal number of germ cells, in nine embryos and 
fetuses with 45,X karyotypes. This sugges:s that in 
Turner’s syndrome germ cells migrate to the gonadal 
ridge, as in the case of normal female subjects, but they 
degenerate during fetal life. The rate of degeneration 
must be variable, as histologic analysis of newborn in- 
fan:s with a 45,X chromosomal constitution has shown 
a range from normal ovaries to gonadal streaks. ®-" 
Because of the above, it has been suggested" ® !! that 
patents with a 45,X karyotype and normal sexual de- 
velopment could represent extreme examples of very 
slow ovarian degeneration. This explanation is plausi- 
ble, but, if it were true, one would expect that the fre- 
quency of Turners stigmas not related to ovarian 
function should be the same in these subjects as in 
those with the type of Turner's syndrome usually seen. 
This is clearly not so (see Table I); therefore, this ex- 
planation is difficult to sustain. 

An alternative possibility is that these types of pa- 
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* Table I. Summary of clinical and cytogenetic data of 45,X female subjects with spontaneous sexual 
development reported in the literature 











Age of pa- 
tient (yr.) 














Stature (cm.) Reason for consultation Ovarian pathology 





H І 2. ` 89 136 Absent ? ? Neg. 
2 3 29 160 Absent Secondary amenorrhea Bilateral streaks Neg. 
3 4 . 50 143° Present Secondary amenorrhea’ Right streak, left . Neg. 
cystic ovary 
4 5 14.5 129' 'Equivocal Short stature, mental Right streak, left Neg. 
| А | retardation cystic ovary | 
5 6 14.5 122.5 Present Short stature, delayed ? Neg. 
s sexual development 

6 7. ‚15 І 140 ` Absent Irregular menses Bilateral streaks Neg. 
7 Т5 .28 147.5 Absent Primary amenorrhea Bilateral streaks Neg. 
8 8 20 143 Present ? ? 4 Neg. 
‘9 . 9 22 137 Equivocal Secondary amenorrhea Normal ovaries Neg. 
10 10 29 153.7 Absent Secondary infertility 2 Neg. 
11 10 17 | 147.5 - ‚ Absent Irregular menses "Bilateral streaks Neg. 

121 11 15 . 142 Absent Primary amenorrhea Right streak, left - 

BOT ; small ovary 
13 12 16 132.5 Present Metrorrhagia and Bilateral streak + - 
` томы : hairiness norrnal ovaries 
Present 18 132 ^. ' Present Short stature "Normal" ovaries Neg. 
case hos : 


*Numbers in parentheses indicate the numbers of metaphases studied. 


This patient had 4% of cells with 46 chromosomes in the peripheral blood. 


tients represent hidden mosaidsms and that they in- 
deed have a normal cell line. This hypothesis is difficult 
to prove but nonetheless must be considered when 
these types of patients are analyzed. 

In this patient the presence of anovulatory cycles, 
despite adequate sexual development, together with a 
plasma LH/FSH dissociation, adequate endometrial re- 
sponse to chlormadinone acetate, and ovulation induc- 
tion with clomiphene citrate, constitutes an endocrine 
profile that resembles the one found in patients with 
hypothalamic amenorrhea caused by a dysfunction of 
the cyclic center of gonadotropin regulation’? and in 
patients with the Stein-Leventhal syndrome." The hy- 
pothesis is advanced that, in patients such as the one 


described here, an inadequate but persistent produc- 
tion of ovarian estrogens exists, which is unable to 
induce cyclic gonadotropin secretion and results in a 
dissociation between LH and FSH secretion and, there- 
fore, anovulatory. and irregular menstrual cycles. In 
this regard it is of interest that most cases involving 
45,X ‘patients with spontaneous sexual development 
reported in the literature have irregular menstrual 
bleeding, anovulatory cycles, and premature meno- 
pause, although it should be emphasized that meno- 
pausal transition in normal women is characterized by 
completely different hormonal еар ?! than those 
discussed here. | 





REFERENCES 


1. Ferguson-Smith, M.: Karyotype-phenotype correlations 
in gonadal dysgenesis and their bearing on the pathogen- 
esis of malformations,.J. Med. Genet. 2: 93, 1965. 

2. Bahner, F., Schwarz, G., Harnden, D., Jacobs, P., Heinz, 
H., and Walter, K:A fertile female with XO sex chromo- 
some constitution, Lancet 2: 100, 1960. 

3. Monardo, A.: Gonadal dysgenesis in a woman after 
seventeen years of regular menses, AM. J. OBSTET. 

‘GYNECOL. 91: 106, 1965. 

4. Zdrate, A., Garcia-Reyes, J. A., Castelazo-Ayala, L., 
Estevez, R., and Silvia, J.: Turner’s ohenotype with men- 
struation, XO karyotype and germ cells | in the ovary, 
Obstet. Gynecol. 33: 818, 1969. 


5; Weiss, L; Additional evidence of gradual loss of germ · 


cells in the pathogenesis of streak ovaries in Turner’s 
syndrome, J. Med. Genet. 8: 540, 1971. 

6. Nakashima, L, and Robinson, A.: Fertility in а 45,Х 
female, Pediatrics 47: 770, 1971. 

7. McDonough, P., Rogeérs-Byrd, F., and Freedman, M.: 

` Gonadal dysgenesis with ovarian function. Clinical and 
cytogenetic findings in six patients, Obstet, Gynecol. 37: 
868, 1971. 

8. Hausmann, L., and Goebel, K.: Turner’s syndrome with 
menstruation, J. Med. Genet. 9: 100, 1972. 

9. Grace, H., Quinlan, D., and Edge, W.: 45,X lymphocyte 
karyotype in a fertile woman, Am. J. OBSTET. GYNECOL. 
115: 279, 1973. 

10. Groll, M., and Cooper, M.: Menstrual function in 


Volume 133 
Number 2 





Bone marrow 


= 45,X (51) 45,X (24) = 
45,X (2) = В = 
45,X (80) = = Е 
45,X (194) = 45;X (50) = 
45,X (96) = 45,Х (40) E 
45,X (?) = 45,X (?) 2 
45,X (?) = `45,Х (?) E 
45,X (92) = 45,X (78) = 
45,X (?) E E 3 
45,X (2) = = 2 
45,X (2) x = = 
45,X (46) = 45,X (26) 45,X (48) 
45,X (?) = 45,X (20) 45,X 37) 
45,X (100) 45,X (50) 45,X (100) 45,X (18) 


11. 


Turner's syndrome, Obstet. Gynecol. 47: 225, 1976. 
Philip, J., and Sele, V.: 45,XO Turner’s syndrome with- 
out evidence of mosaicism in a patient with two pregnan- 
cies, Acta Obstet. Gynecol. Scand. 55: 283, 1976. 


12. Kemmann, E., Jones, J., Orti, E., and Tricomi, V.: 45,X 


45,X famale subject with spontaneous sexual development 153 


13 


14. 


15. 


16. 


ovarian karyotype in ovulating female patient with - 
Turner phenotype, Ам. J. OBSTET. GYNECOL. 129: 341, 
1977. . 

Hook, E.: Exclusion of chromosomal mosaicism: Tables 
of 99%, 95%, and 92% confidence limits and comments 
on use, Am. J. Hum. Genet. 29: 94, 1976. 

Singh, R., and Carr, D.: The anatomy and histology of 
XO human embryos and fetuses, Anat. Rec. 155: 369, 
1966. 

Conen, P., and Glass, 1.: 45,XO Turner's syndrome in the 
newborn: report of two cases, J. Clin. Endocrinol Metab. 
23: 1, 1963. 

Court-Brown, W., Harnden, D., Jacobs, P., Maclean N., 
and Mantle, D.: Abnormalities of the Sex Chromosome 
Complement in Man, Medical Research Council Special 
Report, London, 1964, Her Majesty’s Stationery Office. 


. Carr, D., Haggar, R., and Hart, A.: Germ cells in the 


ovaries of XO female infants, Am. J. Clin. Pathol. 49: 521, ' 
1968. 


- Gual, C.: Clinical effects and uses of hypothalamic releas-, 


ing and inhibiting factor, in Ganovg, W., and Martini, 
N. L. editors: Frontiers in Neuroendocrinology. London, 
1973, Oxford University Press, p 89. 


. Scaglia, H. E., Medina, M., Gual, C., Cabeza, A., and 


Pérez-Palacios, G.: The Stein-Leventhal syndrome: A 


. neuropituitary disorder? Fertil. Steril. 27: 243, 1976. 


20. 


21. 


Reyes, F. I.. Winter, J. S. D., and Faiman, C.: Pituitary- 
ovarian relationships preceding the menopause. I. A 
cross-sectional study of serum follicle-stimulating hor- 
mone, luteinizing hormone, prolactin, estradiol, and pro- 
gesterone levels, AM. J. OBSTET. СүмЕСОІ. 129: 557, 
1977. 

Sherman, B., West, J., and Korenman, S.: Menopausal 
transition: Analysis of LH, FSH, estradiol and progester- 
one concentrations during menstrual cycles of older 
women, J. Clin. Endocrinol. Metab. 42: 629, 1976. 


Accumulation of norethindrone and individual 
metabolites in human plasma during short- and 
long-term administration of a contraceptive dosage 
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Blood levels of free, sulfate, and glucuronide conjugates of norethindrone (NE) and its ring A 
reduced metabolites 17a-ethynyl-58-estrane-3a,178-diol and 17a-ethynyl-5a-estrane-3a,17-diol 
were measured in a female volunteer who received six consecutive daily doses of 2.5 mg. of NE 
and in four female volunteers undergoing chronic treatment with Orthonovum 2 mg. (2 mg. of NE 
and 0.1 mg. of mestranol [ME]). The blood levels were quantified by gas chromatograph-mass 
spectrometry. During treatment for 6 days with 2.5 mg. of NE daily, the 3 hour blood levels of NE 
and the ring A reduced metabolites increased in a stepwise fashion. During long-term treatment the 
concentrations of NE, NE sulfate, and the conjugates of the ring A reduced metabolites were seen 
to build up to a peak at approximately the midpoint of the treatment phase of each cycle, and drop 
to near baseline during the time when no drug was administered. Individuals varied as to their 
tendency to accumulate the drug and metabolites, and as to the relative proportion of metabolites 


formed. (AM. J. OBSTET. GYNECOL. 133:154, 1979.) 


DESPITE THE extensive use of contraceptive steroids 
with their reported untoward side effects, only limited 
information has been available regarding blood half- 
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life, metabolic clearance rate, and the clearance of 
metabolites of these drugs from the blood stream. We 
have shown that despite the rapid blood clearance of 
norethindrone (NE) and mestranol (ME) following a 
single intravenous injection, metabolites of these com- 
pounds remain at elevated levels in the plasma for 
more than 24 hours after the initial injection." ? More 
extensive studies of the clearance of these metabolites 
indicated that radioactive metabolites of NE disap- 
peared from blood with half-lives of 42 to 84 hours and 
metabolites of ME with half-lives of 37 to 65 hours 
following intravenous injection, and with similar half- 
lives following oral administration.? Furthermore, when 
radioactive NE was administered consecutively in six 
daily oral doses, labeled metabolites accumulated in a 
stepwise fashion throughout the treatment period with 
no indication of a plateau being reached in the 6 day 
interval. 4 Since the metabolites which accumulate 
may be responsible for some of the reported undesir- 
able side effects, it was of interest to determine thé 
identity and pharmacokinetics of the individual blood- 
borne metabolites of NE during chronic administration 
of the drug. Because long-term studies preclude the 
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use of radioactive isotopes, it was necessary байгеде 
an alternative approach. Using gas chromatography— 
mass spectrometry we identified metabolites of NE in 
the free, sulfate, and glucuronide fractions of urine 
and blood of women treated with 25 mg. of NE. The 
metabolites thus identified were utilized as guidelines 
for development of a procedure based on selected ion 
monitoring for quantification of individual NE metab- 
olites in plasma of women treated with a norma; dose 
of 2 mg. of NE and 0.1 mg. of ME.* 5 We now report 


the results of studies designed to determine the blood . 


levels of individual NE metabolites during administra- 
tion of a contraceptive dosage of an oral agent, Ortho- 
novum 2 mg. 


Materials and methods 


Subjects. The study utilized paid female volunteers 
who were in good health, were 20 to 87 years of age, 
and had normal menstrual histories. The volunteers 
had not taken any oral contraceptive medication for at 
least 1 year prior to the study. An informed consent 
was obtained from each volunteer. The subjects’ physi- 
cal data are given in Table I. 

Drugs and reagents. Reagent-grade chemicals and 


solvents were utilized without additional purification. ' 


Steroid reference compounds were provided through 
the courtesy of the С. D. Searle Co. ?H-9,11-Nor- 
ethindrone donated by Syntex Research Corpora- 
tion was purified by paper partition chromatograpky 
prior to use. 

Experimental design. 

Short-term study. The experiment was designed to de- 
termine the contribution of individual NE metabolites 
to the stepwise buildup of total radioactivity seen in 
blood after daily administration of ?H-NE for 6 con- 
secutive days in an earlier study.? Plasma samples from 
the earlier study, frozen at —20? were utilized. The 
subject had been treated in the following way. A nor- 
mal female volunteer was given a gelatin capsule con- 
taining 5.38 uCi of ?H-NE plus 2.5 mg. of NE daily for 
6 consecutive days. Biood samples were obtained im- 
mediately before and 3 hours after each capsule was 
ingested, and continued to be drawn each day at the 
close of the 24 hour interval for 4 days after adminis- 
tration of the last dose. 

Long-term study. To determine the plasma accumula- 
tion of NE and metabolites during chronic treatment, 
four volunteers were each given 2 mg. of NE and 0.1 
-mg. of ME (Ortho-novum, 2 mg.) daily from days 5 
through 24 of their menstrual cvcle, day 1 being the 
first day of menstruation. Treatment was continued for 
four consecutive cycles, with no drug administered 
from day 25 of a cycle through day 4 of the succeeding 
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Table I. Physical parameters of the female volunteers 


Height Weight Body surface 
Subject (in.) (ib.) area (sq. M.) 
G. B. 64 128 i.62 ° 
R. C. 67 108 1.55 
D. C. 66 135 1.69 
L. S. 63.5 125 -> 1.60 
J.-R 61 115 1.49 


cycle. The subjects took the drug in the evening and 
blocd samples were obtained following morning, 8 to 
12 hours later. Samples (20 ml.) were drawn into 
heparinized tubes and centrifuged and the plasma fro- 
zen for subsequent analysis. Five samples were ob- 
tained during each cycle; the frst sample was obtained 
approximately 2 days before the beginning of treat- 
men: and the remaining four samples during the 
treatment period at 4 to 5 day intervals. 

Aralysis of plasma samples. Plasma samples were 
extracted and analyzed for NE and metabolites by gas 
chromatography—mass spectrometry as described in 
detai. previously. Briefly, the procedure was as fol- 
lows: Plasma aliquots (10 ml.) were deproteinized by 
addition of 25 ml. of methanol and the aqueous meth- 
anol was taken to dryness. Steroids were then separated 
into free, glucuronide, and sulfate fractions by solvent 
partition, hydrolysis with bacterial B-glucuronidase, 
and solvolysis, respectively. The aglycones of each 
fraction were subsequently purified by chromatog- 
raphy on silicic acid columns. The appropriate silicic 
acid fractions were then analyzed by gas chramatog- 
raphy-mass spectrometry with the selected ior. moni- 
toring (SIM) technique. 

To improve the gas chromatographic characteristics 
of NE and 58-NE these compounds were derivatized as 
the methoxime-trimethylsilyl ethers, in place of meth- 
oximes as described earlier.? This was accomplished by 
reacting the dried silicic acid fractions with 50 yl of 2 
per cent methoxyamine-HC] in pyridine for 1 hour at 
70°. The samples were then cooled and mixed with 0.5 
ml. of water-saturated ethyl acetate and 0.15 ml. of : 
water. The aqueous phase was separated and discarded 
and the ethyl acetate layer was washed with an addi- 
tional 0.2 ml. of water. The ethyl acetate layer was 
dried with М» and the steroid-methoximes reacted 
overnight at 70° with 50 ul of pyridine: N-O-bis (tri- 
methylsilyD-trifluoroacetamide : N-trimethylsilylimida- 
zole (3С: 10:10). The samples were dried with № and 
dissolved in 20 ul of cyclohexane for injection опсо the 
GC-MS. Ions m/e 384 of NE-methoxime-trimethylsilyl 
ether and m/e 386 of 58-NE-methoxime-trimethylsilyl 
ether were utilized for selected ion monitoring. The 
compounds were chromatographed on a 1.22 M. by 2 | 
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Fig. 1. Concentrations of NE and ring A reduced metabolites 
in the (A) free, (B) sulfate, and (C) glucuronide fractions of 
plasma from a volunteer who received 2.5 mg. of NE daily for 
6 days, followed by 4 days with no treatment. The arrows 
indicate the time of ingestion of each dose. 


mm. I.D. column of 2 per cent SP2100 (Supelco) on 
80/100 mesh Supelcoport at 240°. 

Quantification was accomplished by measurement 
of peak heights relative to a reference compound 
(17a-vinyl-5a-androstane-30,178-diol-bis-TMS) as de- 
scribed previously.? | 


Results 


Short-term study. During and after treatment for 6 
consecutive days with 2.5 mg. of NE, unmetabolized 
NE and the 58,3 and 5a,3a ring A reduced metabo- 
lites could be identified and measured in the free 
steroid fraction of plasma. For all three compounds, 
blood levels measured 3 hours after ingestion were 
seen to increase over the 6 day period of treatment 
(Fig. 1, 4). NE and 58,3a-NE concentrations usually 
returned to baseline 24 hours after each ‘administra- 
tion, whereas the 58,3a-NE metabolite was still mea- 
surable after 24 hours. — 

Plasma levels of NE, 58,3a-NE, and 5a,3a-NE in the 
sulfate fraction are shown in Fig. 1, B. NE-sulfate and 
5a,3a-NE sulfate concentrations remained relatively 
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Fig. 2. Plasma levels of unconjugated NE and ring A reduced 
metabolites in four volunteers treated daily with 2 mg. of NE 
and 0.1 mg. of ME for four consecutive cycles. The shaded 
areas indicate times when no drug was administered. 


constant over the 6 day treatment period, whereas 
58,3a-NE sulfate concentrations increased in a step- 
wise fashion. Thus, while the 5o,3o-NE sulfaté isomer 
was the predominant metabolite in the blood during 
the early days of treatment, the 58,8a-NE isomer sur- 
passed it after several days. The 5a,3a-NE sulfate ap- ' 
pears to have a more rapid blood clearance, as evi- 
denced by its more rapid drop to a lower level at 24 
hours than the 58,3e isomer (Fig. 1 B), and this may 
account for the gradual buildup of a higher proportion 
ofthe 56,30 isomer. — 

It is also evident in Fig. 1, B that the 58,3a-NE and 
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Fig. 3. Concentrations of NE and zing A reducec. metabolites 
in the sulfate fraction of plasma from four volun:eers treated 
daily with 2 mg: of NE and 0.1 mg. of ME for four consecutive 
cycles. The shaded areas indicate times when no drug was 
administered. 


Бе, 3a-NE sulfate metabolites were still elevated 24 
hours after each dose, and they were not completely 
cleared 4 days after treatment was stopped. This may 
reflect a degree of enterohepatic circulation of these 
steroids. ` 

The 58,3a-NE and 5a,3a-NE metabolites in the 
glucuronide fraction, although present in small quan- 
tities, exhibited a similar buildup over the 6 day treat- 
ment period (Fig. 1, C). , 

Long-term studies. Concentrations of NE znd ring A 
reduced metabolites in the free fraction of blood are 
shown in Fig. 2. It is apparent taat although NE builds 
up to appreciable levels during the treatment period, 
the concentration returns to near baseline by the end of 
the no-treatment interval. This would be anticipated 
from the rapid half-life of NE.' Subject L. S. had 
consistently lower levels of NE than the other three 
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Fig. 4. Concentrations of NE and ring A reduced metabolites 
in the glucuronide fraction of plasma from four volunteers 
treated daily with 2 mg. of NE and 0.1 mg. of ME for four 
consecutive cycles. The shaded areas indicate times when no 
drug was administered. 


subjects in the group, and this subject also had lower 
levels of reduced metabolites in the sulfate fraction 
(Fig. 3). Small amounts of the ring A reduced metabo- 
lites 58,3a-NE and 5a,3a-NE were found in the free 
fraction of three of the volunteers, and these com- 
pounds did not build up with prolonged treatment. 
Although identified in the free fraction of a volunteer 
treated with 25 mg. of NE,? 58-NE was found only in 
trace amounts during long-term treatment with 2 mg. 
of NE, and quantitative measurements of this metabo- 
lite were not possible. | 
Fig. 3is a composite of the metabolite coricentrations 
in the plasma sulfate fraction. As was seen in the free 
fraction, the sulfate metabolites reached appreciable 
levels during each treatment interval, with the major 
portion of the circulating metabolites eliminated dur- 
ing the period when no drug was administered. 
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Nevertheless, the levels did not return completely to 
baseline prior to the start of the next treatment period. 
One ofthe four volunteers, J. R., started with low levels 
of 58,3a-NE sulfate and showed progressive increases 
in the concentration of this compound during each 
successive cycle. Other minor differences between pa- 
tients could be seen. Patients D. C. and L. S., for in- 

+ stance, produced a greater amount of 5o,3a-NE sulfate 
than 58,3a-NE sulfate in the early cycles, and then the 
relative proportions changed to a greater amount of 
58,3a-NE sulfate in the later cycles. J. R. and R. C. 
produced a greater amount of 58,3a-NE sulfate than 
5a,3a-NE sulfate from the beginning. Patient L. S. had 
considerably lower concentrations of NE and sulfate 
metabolites than the other three volunteers in the 
group. Quantitative measurement of NE-sulfate was 
performed only on patients R. C. and D. C. In both 
cases, NE-sulfate (Fig. 3) increased during each treat- 
ment period, but returned essentially to baseline when 
no drug was administered. There was no evidence of a 
long-term buildup of this compound in the two volun- 
teers sampled. 

Metabolite concentrations in the plasma glucuronide 
fraction during chronic treatment with NE are shown 
in Fig. 4. Although present in smaller amounts than in 
the sulfate fraction, the ring A reduced glucuronides 
exhibited a similar pattern, increasing to peak values 
during the midpoint of the treatment period, and then 
dropping off to low levels during the time when no 
drug was administered. No evidence of a long-term 
buildup was seen in the glucuronide fraction of the 
four subjects studied. NE and 58-NE could not be de- 
tected in the glucuronide fraction of serum during 
treatment with the 2 mg. of Ortho-novum. As was seen 
in the sulfate fraction, minor differences between sub- 
jects could be observed in the glucuronide metabolite 
profile. No 5a,3a-NE glucuronide was detected in 
plasma from R. C. (Fig. 4) and this subject also formed 
a lower relative amount of 5a,3e-NE sulfate than the 
other three in the group (Fig. 3). In the glucuronide 
fraction from patient L. S., the ба, За isomer was pres- 
ent in greater amounts than the 58,30 isomer during 
the early treatment periods. Later, after prolonged 
treatment, the 58,3a isomer became predominant (Fig. 
4). This was similar to the situation seen in the sulfate 
fraction of L. S. (Fig. 3). 


Comment 


Much of our knowledge to date on the metabolism of 
oral contraceptive progestagens in human beings is 
based on studies involving acute administration of 
radioactive tracers followed by isolation and identifica- 
tion of metabolites in the excreta.’ A few reports detail 
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the blood-borne metabolites of synthetic progestational 
agents following acute administration of the labeled 
compound” Radioimmunoassays have recently been 
developed for some of the synthetic progestagens. 1 
These will allow measurement of chronic levels of the 
parent compound but the results may be confounded 
by cross-reaction of the antibody with some metabo- 
lites.* Weiner, Victor, and Johansson" have studied 
the levels of norgestrel during a 3 week treatment 
period using RIA and indeed show a buildup of parent 
drug during this time. With GC-MS and SIM we are 
now able to examine levels of both parent compound 
and individual metabolites during treatment with 
therapeutic range doses. 

Some baseline comparisons between the data we 
have obtained with SIM and those obtained in previous 
studies, using other methods, may be of value prelimi- 
narily to discussion of the chronic treatment mea- 
surements. The plasma levels of free NE which we ob- 


- tained by SIM compare quite favorably with those 
obtained by Nygren and associates," who used RIA. 


They found NE plasma levels of 75 to 100 ng. per 
milliliter at 3 to 4 hours after oral ingestion of a 25 mg. 
dose, whereas we reported a plasma level of 104 ng. 
per milliliter in a single patient 3 hours after a 25 mg. 
oral dose.? Similarly, following 3 mg. of NE, plasma 
levels of about 5 to 12 ng. per milliliter were found at 4 
hours after ingestion by their RIA, which compare well 
with the 3.5 to 8.5 ng. per milliliter levels we obtained 3 
hours after ingestion of 2.5 mg. of NE (Fig. 1, A). In 
our chronic treatment volunteers, however, NE levels 
increased from 2 to 12 ng. per milliliter after the fifth 2 
mg. dose, to levels of 20 to 30 ng. per milliliter by the 
middle of the treatment cycle (Fig. 2). 

It was evident in this initial study that a buildup of 
NE and metabolites in the free, sulfate, and glucuro- 
nide fractions of plasma occurred during 6 consecutive 
days of treatment with 2.5 mg. of NE per day (Fig. 1). 
The stepwise increase observed in total plasma ra- 
dioactivity in earlier studies? * is now supported by 
data on the specific concentrations of individual NE 
metabolites. During long-term administration levels of 
NE and the major plasma metabolites 58,83a-NE sul- 
fate, 5a,3a-NE sulfate, NE sulfate, 58,3a-NE gluc- 
uronide, and 5a,3a-NE glucuronide were observed to 
increase during the treatment phase of each cycle to 
concentrations which approached a peak at midcycle 
(Figs. 2-4). The blood levels then returned to near 
baseline by the end of the 5 day period during which 
no drug was administered. Consequently, a progressive 
buildup in consecutive cycles did not seem to occur, 
except in the sulfate metabolites of one subject (J. R.). 
Using RIA, Weiner and associates" found a buildup of 
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free norgestre] during daily treatment with cha drug 
for a single 3 week cycle. They provided evidence that 


this progressive buildup of norgestrel was due to ап. 


increase in sex hormoné-binding globulin caused by 
concomitant administration of ethynyl estradic]., 1% 
Whether, this is the case with NE is open to question, 
especially in light of the fact that NE has less affinity for 
the sex hormone-binding globulin than norgestrel.'® 
It is interesting that of the four subjects studied here, 
three reached comparable plateau levels of free NE, 
whereas a fourth (L. 8.) had a much lower leve:. One of 
three patients studied by RIA' was seen to achieve a 
similar drastically reduced peak level (6 ng. per millili- 
ter vs. 30 in the other two). The significance of this 
conspicuously altered'response in some subjects will 


have to await further studies. It does nct appear to be. 
related to body weight or surface area, inasmuch as our’ 


patient was similar to the others in these parameters 
(Table I). 


Aside from the free parent compound, we find the. 


major circulating blood metabolites of NE in the form 
of sulfate and to a lesser extent glucuronide conjugates 
of ring A tetrahydroreduced norethindrone with con- 
figurations 58,8, and 5a,3a (Figs. 3 and 4). These 
results can be compared with studies of ethynodiol 
diacetate which is rapidly deacetylated to ethynodiol 
and converted to NE in blood.? Major plasma metabo- 
lites of the NE thus formed were also shówn to be con- 
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jagated 5a,3a and 58,3a-NE after a single radioactive 
Cose of ethynodiol diacetate.? Sisenwine and associ- 
ates! have.studied the plasma metabolites of d- 


.rorgestrel, which differs from NE only in having an 


ethyl group in place of the angular methyl at C-13. 
They too found that after a single radioactive dose the 
59,3a- and Бе, 3a-tetrahydro—reduced metabolites were 
predominant in the sulfate fraction, as well as being . 
present in significant amounts with unchanged norges- 
tzel in the free fraction. The fraction of glucuronide 
conjugates in plasma was consistently less than the sul- 
fate fractions after d-norgestrel, as we found here with 
ME. Gerhards and associates’ also found that the major 
portion of the radioactive conjugates in plasma follow- 
ing treatment with labeled NE were sulfate esters. 

We have shown that certain metabolites of norethin- 
Crone can build up to appreciable levels during the 
treatment phase of the cycle, and that patients vary in 
tae manner in which they accumulate and metabolize 
tne drug during chronic treatment. Since the untoward 
s.de effects resulting from administration of oral con- 


` tzaceptives are of low frequency, further long-term 


scudiés must now be carried out to correlate the pat- 
terns of drug accumulation and metabolism with the 
associated side effect. 


The anes wish to acknowledge the skillful techni- 
cal assistance of Mr. J. A. Lawson and Mr. R. A. Hicks. 
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Ineffectiveness of pyridoxine in evalution and 


treatment of the hyperprolactinemic B 
amenorrhea-galactorrhea syndrome | 


THOMAS J. GOODENOW 
WILLIAM B. MALARKEY. 


Columbus, Ohio 


Pyridoxine hydrochloride (vitamin B.) has been proposed as a diagnostic and therapeutic agent for 
patients with amenorrhea and galactorrhea assoziated with elevated serum prolactin levels. 
Therefore five normal premenopausal women and nine consecutive patients with amenorrhea, but 
with no other evidence of pituitary tumcr, were given 200 to 30€ mg. of pyridoxine IV. Mean serum 
prolactin and growth hormone concentrations did not change significantly from baseline following the ` 
infusion in either group. Eight of the nine amenorrhea patients had elevated serum prolactin levels 
апа were treated with oral PDX for 91.0: 10.1 (S.E.) days, including 42.0 + 8.2 days at a 
maximum dosage of 600 mg. per сау in divided coses. Mean serum prolactin concentrations of the 
eight patients at completion of therapy (32.6 + 19.1 ng. per milliliter) did not differ significantly from 
the pretreatment value (69.1 + 18.4 ng. per milliliter). No subject acquired normal prolactin levels, 
and in two patients the serum prolactin levels increased during treatment. Galactorrhea diminished 
very slightly in three of the seven lactating patients but was unchanged in the remainder. 
Amenorrhea persisted throughout pyridoxine treatment in all eigh* patients. While receiving 600 mg. 
per day, three patients complained of headaches, lethargy, and li3htheadedness which 
subsequently resolved when the PDX was discontinued. Thus, pr/idoxine does not appear to be a 
useful agent for evaluation or treatment of the galactorrhea-amenorrhea syndrome. (AM. J. OBSTET. 


GYNECOL. 133:161, 1979.) 


THE CURRENT treatment of idiopathic and post~oral 
contraceptive amenorrhea and galactorrhea is unsatis- 
factory. L-dopa can lower serum prolactin and decrease 
lactation,’ but gastrointestional side effects and short 
half-life make L-dopa impractical for the treatment of 
hyperprolactinemic disorders.? Bromocriptine has been 
effective,^ 4 but some toxic side effects have been re- 


ported in animal studies? and the syndrome returns 


when the agent is discontinued. 
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Recently pyridoxine (vitamin Be) has been proposed 
as an effective form of therapy for amenorrhea and 
galactorrhea with elevated serum prolactin levels.’ It 
has been suggested that pyridoxine, a cofactor in the. 
conversion of L-dopa to dopamine, may increase en- 
dogenous dopaminergic activity with a resultant de- 


. crease :n serum PRL levels.” When given intravenously, 


pyridoxine has been reported to significantly reduce 
serum prolactin’ and increase serum СН concen- 
trations. Chronic treatment with oral pyridoxine has 
been reported to both suppress* !? and to have no ef- 
fect on postpartum lactation. McIntosh’ recently de- 
scribed reduction in nonpuerperal galactorrhea and 
resolution of amenorrhea and hyperprolactinemia in 
three women following three months of pyridoxine 
therapy. 

Our experience with intravenous and oral pyridox- 
ine in the evaluation and management of patients with 
the hyperprolactinemic amenorrhea-galactorrhea syn- 
drome is the subject of this report. 
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Table I. Response to intravenous pyridoxine 






Diagnosis 


Control subjects 1 8.5 

2 6.4 

3 9.5 

4 10.4 

5 12.2 

Mean + S:E.M. 9.40 + 0.97 

Postpill amenorrhea 6 ‘ 43.2 

Postpill amenorrhea- 7 9.2 
galactorrhea 

8 39.0 

Idiopathic amenorrhea- | 9 324 
galactorrhea 

10 37.3 

11 39.9 

12 77.0 

13 97.5 

14 221 





Duration of py- 
ridaxine treatment (days) 


Initial (Be- 





6 82 22 414 
8 52 22 40.2 
9 48 13 42.6 
10 . 106 47 36.6 
1 100 30 43.3 
12 100 70 75.9 
13 110 > 70 82.6 
14 130 62 190.5 
Total 91.0 + 10.1 420-82 69.1 +184 


Serum prolactin 
(ng./ml.) 


Final (Dur- Prolactin 
ing treatment)t ^ (96) Initial Final 


* 
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Serum prolactin (ng/ml) 


8.4 10.6 114 5.8 
5.8 5.3 5.8 64 
8.9 9.3 7.9 114 
14.0 13.1 10.8 13.6 
11.5 94 9.0 9.2 

9.79 +140 . 9.554126 898-101 934-150 
40.5 40.1 413 34.3 
9.6 8.1 64 8.1 
48.3 47.1 45.0 474 
46.4 56.7 419 >. 45.0 
38.7 38.1 40.9 39.5 
44.7 44.7 37.0 45.9 
78.0 54.0 72.5 83.0 
81.5 79.5 84.0 87.5 

230 208 312 199 





Resumption 





of menses 
115.2 +178 0 0 No 
36.2 -10 2+ 2+ Мо 
817 +92 4+ 3+ No 
36.2 -1 2+ ` 2+ Мо 
56.3 +30 24 2+ Мо 
58,7 —22 34 24 No 
76.6 -7 2+ I+ No 
200.0 +5 1+ 1+ No 
82.6 + 19.1 


*Mean of serum prolactin on four or more separate days just prior to PDX treatment. 


Single serum prolactin on last day of PDX treatment. 


Material and methods 


Subjects. Five bealthy female volunteers, ages 21 to | 


35, and nine consecutive patients presenting with a 
chief complaint of amenorrhea, with or without galac- 
torrhea, were given intravenous pyridoxine (PDX) 
(Table I). Each of the amenorrheic patients had normal 
visual fields, a normal sella turcica on tomograms, and 
normal thyroid and adrenal function. The amenorrhea 
appeared to be "idiopathic" in six of these nine pa- 
tients, whereas previous oral contraceptive use was in- 
criminated in three cases. Eight of the nine amenor- 
rheic women has associated galactorrhea which ranged 
from a few drops expressed by firm pressure (1+) to 
copious spontaneous lactation requiring measures to 
protect clothing (4+ galactorrhea). None of the pa- 
tients was on medication immediately before or during 
the study. 

Protocol. Informed consent was obtained from all 


S i ) 


participants. After an overnight fast the five control 
subjects and nine patients with amenorrhea received 
intravenous PDX at 10:00 a.m. Two women (Subjects 1 
and 8 were given a: 100 mg. bolus of PDX hydrochlo- 
ride followed immediately by infusion of another 100 
mg. of PDX in 250 ml. of 0.9 per cent NaCl over one 
hour. The other 12 subjects received the PDX in a 
single injection of 300 mg. of PDX in 20 ml. of 0.9 per 
cent NaCl given over 30 seconds. This dose had previ- 
ously been used by DeLitala and associates? for GH 
stimulation and PRL suppression. Blood for prolactin 
and GH determinations was obtained from a wrist vein 
via an indwelling No. 19 gauge heparinized scalp vein 
needle — 15, 0, 5, 30, 60, 120, and 180 minutes after the 
PDX was given. The serum was immediately separated 
and frozen at —20° C. until assayed. All samples for 
each study were assayed in the same batch. 

All but one of the amenorrheic women had elevated 


5.4 «1 4.7 15.0 
6.1 6.9 5.6 3.5 
8.2 <] <1 <1 
8.3 4.5 3.8 12.3 
6.3 3.6 4.0 3.3 
6.86 + 0.59 3.40 + 1.12 3.82 + 0.77 7.34 + 9.88 

39.5 <1 <1 <1 
6.5 <1 <1 <1 
59.1 <l <l «I 
51.2 <l <l «I 
38.7 <l <i <l 
42.9 2.9 3.5 1.9 
73.0 «1 1.9 6.0 
78.5 «1 «1 «1 
278 6.3 2.8 
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Serum GH (ng./ml.) 





72 «I «I 
2.0 «1 <l 
8.0 9.6 2.7 
3.2 3.3 5.9 
1.5 5.3 2.8 
4.38 + 1.35 4.04 + 1.61 2.68 + 0.90 
<1 <] <l 
<] <l «I 
«I «I 6.4 
<l <l «I 
<l <l «I 
4.2 2.0 <l 
3.6 <l «1 
«1 3.8 <] 
1.5 <l <l 


: 5.0 | | 
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basal serum prolactin levels (Tables I and II). То assess 
the value of chronic PDX therapy in eight of these nine 
patients, treatment was begun with oral PDX hydro- 
chloride, 200 mg. per day in four divided doses. ‘The 


_total daily dosage was increased by 200 mg. increments 
‘at monthly intervals until a maximum of 600 mg. per 


day had been given for at least 30 days, as tolerated. 
Before each change of dosage (and frequently more 
often), each patient was re-evaluated for any changes in 
lactation, amenorrhea, and serum prolactin levels. 

Assays and statistical analysis. Prolactin was mea- 
sured by the homologous radioimmuncassay method 
of Sinha and colleagues.! The intra- and interassay 
coefficient of variation in our laboratory is less than 11 
per cent. GH was measured according to a modification 
of the method of Grodsky and Forsham.'? The lower 
limit of detection for both hormones in our laboratory 
is 1 ng. per milliliter. 

Differences between means were evaluated by anal- 
ysis of variance, with a p value of less than 0.05 being 
considered significant. 


Results 


. Serum prolactin and GH after intravenous pyridox- 
ine. Three hours after intravenous PDX, the mean 
serum prolactin levels of the five control subjects and 
the nine amenorrheic patients did not differ signifi- 
cantly from baseline values (Table I). . 

The highest mean serum GH level in the control 
subjects occurred 30 minutes after PDX but was not 
significantly different from the basal value. Serum GH 
doubled to a value of 5.0 ng. per milliliter or more in 


three of five control subjects. Only two of the nine 


amenorrheic women (Cases 8 and 12) had a serum GH 
level greater than 5 ng. per milliliter following PDX 
administration. Conversely four of them (Cases 6, 11, 
12, and 14)-had a doubling of serum GH to a value 
exceeding 5.0 ng. per milliliter after 500 mg. of oral 
L-dopa. 

Serum prolactin and clinical response during pyri- 
doxine therapy. The eight women with hyperprolac- 
tinemic amenorrhea received PDX hydrochloride for 
91.0 + 10.1 (S.E.) days (range 48 to 130 days). The 
highest dose of PDX, 600 mg. per day, was given for 
the last 42.0 + 8.2 days of treatment (range 13 to 70 


| days) (Table II). No patient had resumption of menses 


while taking PDX or during two or more months of 
follow-up after discontinuation of the vitamin. 

In the seven lactating women, milk secretion only 
decreased in three of them after three months of 
treatment. The mean serum prolactin level at the con- 
clusion of PDX therapy was not significantly different 
from the mean pretreatment value, but.in Cases 6 and 
9 levels increased nearly two-and threefold. The serum 
prolactin concentrations of these latter patients re- 
turned to basal levels after PDX was discontinued. 

When PDX was increased to 600 mg. daily, three of 
eight patients (Cases 6, 9, and 10) complained of 
headaches, lethargy, lightheadedness, and feelings of 
detachment and unreality. These symptoms resolved 
when treatment was stopped. 


Comment 


In this investigation intravenous pyridoxine did not 
suppress prolactin secretion (Table I). In normal indi- 
viduals the serum prolactin level declines upon awak- 
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ening in the morning, reaching a daily nadir at 10:00 
or 11:00 a.m. In our experience with 24 hour sampling, 
unstimulated serum prolactin in normal subjects was 
significantly lower at 10:00 and 11:00 a.m. than at 8:00 
А.м? Thus a decrease in serum prolactin occurs after 
an individual has risen in the morning, even if no sup- 
pressive agent is given. This may be the reason why a 
previous report found a significant decrease in serum 
prolactin after PDX. administration at 8:00 А.м. 

Pyridoxine has been reported to raise serum GH 
levels? and this occurred in three of.the five control 
subjects after intravenous pyridoxine. Among the 
patients with amenorrhea, however, twice as many 
women showed a marked GH rise after L-dopa admin- 
istration than after PDX. Therefore in these amenor- 
rheic patients, L-dopa was superior to PDX as a GH 
stimulant. | | 

Canales and colleagues! reported the failure of 
chronic PDX ‘treatment to suppress lactation and 
hyperprolactinemia in normal postpartum women. 
Our results suggest that it is also ineffective in the 
treatment of nonpuerperal amehorrhea-galactorrhea 
associated with elevated serum prolactin values. Only 
three of seven patients were found to have decreased 
lactation during therapy, but the decrease was slight 
and was not associated with a decline in serum prolac- 
tin levels (Table П). 

It is difficult to reconcile our results with those of 
McIntosh’ who found that chronic PDX therapy ap- 
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peared to benefit his three patients with hyperprolac- 
tinemic amenorrhea-galactorrhea." Although some of 
our patients may have had pituitary microadenomas, 
there was no anatomic evidence to support that diag- 
nosis. In addition, we had no reason to suspect patient 


noncompliance in regard to taking the PDX. 


The neurologic symptoms noted by three of our 
eight patients during high-dose PDX therapy raises the 
possiblity of dose-related toxicity from the vitamin. In- 
terestingly, the three women with side effects included 
the two with the most striking increases in serum pro- 
lactin during treatment. Since pyridoxine hydrochlo- 
ride, either acutely or chronically administered, does 
not suppress prolactin levels, it has no use in the diag- 
nosis or treatment of galactorrhea-amenorrhea 
syndromes. 


The authors wish to thank Dr. Moon Kim of the 
Department of Obstetrics and Gynecology for refer- 
ring several of his patients for study, Dr. Richard 
Lanese of the Biometrics Department for liis statistical 
advice, and the NIAMDD Pituitary Hormone Program 
for the materials used in the human PRL radioim- 
munoassay. 


Addendum 


Findings similar to those гранат in this paper have 
recently appeared (J. Clin. Endocrinol. Metabol. 44: 
1197, 1977; 46: 686, 1978). 
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revolutionized 
obstetrics. f 


Let us show you why. 


Real-time ultrasound provides answers to questions in 
pregnancy that previously went unanswered until deliv- 
ery. The ADR Real-Time Scanner is being used daily by 
physicians in more than 500 hospitals and private prac- 
tices to confirm diagnoses, detect problems, date gesta- 
tion, assess fetal status and much more. Because ADR 
has far more clinical and technological experience than 
anyone else in our field, you can be assured of proven 
reliability, the latest advances in image quality and cone 
venience, and a professional training program. 

But you don't have to believe us—we want to show 
you. Return the coupon today —or call toll-free (800) 
528-1447—to request a video tape presentation or a 
clinical demonstration in your office. And ask us for the 
names of ADR customers in your area—they'll tell you 
how the ADR Scanner has revolutionized the practice of 
obstetrics for them. 


DR ТОКОН cffe E AT 


ADR uttrrasounp 


2224 South Priest Drive, Tempe, AZ 85282, (602) 968-7401 
Gentlemen: 

О Contact me to schedule a clinical demonstration. 

Please send: 

D Additional information on the ADR Ultrasound Real-Time Scanner. 
О Your video tape presentation. 

D The name of an ADR customer in my area. 
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Zip 
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- E Five years 
ofclinical experience 
for the serious | 
anaerobic infection 

you treat today 


Extensive research and clinical experience have . 
established that anaerobic bacteria, once thoug t 
innocuous, are often the cause of serious infections. 
| During this time, clinical experience has ` 
also established the efficacy of Cleocin* Phosphate t 
(clindamycin phosphate injection, NF) in serious " 
anaerobic infections— primarily intra-abdominal -— 
sepsis and female pelvic infection—used concomitantly 
with appropriate surgical procedures. 
Clindamycin has maintained an excellent record 
of in vitro activity against Bacteroides fragilis, the most 
commonly isolated anaerobic pathogen in these infections. 
















In Vitro Susceptibility of B. fragilis at Three Infectious Disease Centers* 
as Determined by Agar or Broth Dilution Method 
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*Of 678 strains tested at these centers, only one resistant strain, with an MIC of 32 ug/ml, 
was encountered. 


In a study of six healthy male volunteers receiv- 
ing 600 mg intravenous infusions of Cleocin Phosphate 
“every six hours, the mean peak serum concentration 
following the fourth dose was 10.42 ug/ml. The mean 
serum concentration immediately before infusing the 
fourth dose was 3.27 ug/ml. 

The parenteral route is recommended initially. 
Oral Cleocin® НСІ (clindamycin НСІ capsules, USP) 
may be instituted when the patient's clinical status 
has improved. 

As there is no cross-allergenicity to the 
B-lactam antibiotics, such as the penicillins and 
cephalosporins, Cleocin is useful in seriously ill 
patients infected with susceptible organisms and who 
are sensitive to drugs in those classes. Hypersen- 
Sitivity to clindamycin has been reported; if a hypersen- 
Sitivity reaction occurs, the drug should be discontinued. 
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patients or other patients for whom, in the judg- 
ment of the physician, a penicillin is inappropri- 
ate. Because of the risk of colitis, as described in 
the WARNING box, before selecting clindamycin 
the physician should consider the nature of the 
infection anc the suitability of less-toxic alter- 
natives (eg, erythromycin). 

Anaerobes: Serious respiratory tract infections 
such as empyema, anaerobic pneumonitis and 
lung abscess; serious skin and soft-tissue infec- 
tions; septicemia; intra-abdominal infections such 
as peritonitis and intra-abdominal abscess (typi- 
cally resulting from anaerobic organisms resicent 
in the normal gastrointestinal tract); infections of 
the female pelvis and genital tract such as endo- 
metritis, nongonococcal tubo-ovarian abscess, 
pelvic cellulits and postsurgical vaginal-cuff 
infection. 

Streptococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; 
septicemia. 

Staphylococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; sep- 
ticemia; acute hematogenous osteomyelitis. 
Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treatment of 
chronic bone and joint infections due to suscep- 
tible organisms. Indicated surgical procedures 
should be performed in conjunction with antibi- 
otic therapy. 

Bacteriologic studies shoulc be performed to 
determine the causative organisms and their sus- 
ceptibility to clindamycin. 

Contraindications: History of hypersensitivity to 
clindamycin or lincomycin. 
Warnings: See WARNING box. Studies indicate 
a toxin(s) produced by Clostridia is one primary 
cause of antibiotic-associated colitis. Mild 
cases of colitis may respond to drug discon- 
tinuance alone. Moderate to severe cases 
should be managed promptly with fluid, 
electrclyte, and protein supplementation 
as indicated. Systemic corticoids and corti- 
coid retention enemas may help relieve 
the colitis. Other causes of colitis should 
also be considered. 
A careful inquiry shouid be made con- 
cerning previous sensitivities to drugs and 
other allergens. Antagonism has been dem- 
onstrated between clindamycin and erythro- 
mycin in vitro. Because of possible clinical 
significance, these two drugs should not be 
administered concurrently. 

Usage in Pregnancy: Safety for use in preg- 
nancy has not been established. 

Usage in Newborns and Infants: When clinda- 
mycin phosphate is administered to newborns 
and infants, eppropriate monitoring of organ Sys- 
tem functions is desirable. 

Nursing Mothers: Clindamycin has been 
reported to appear in breast milk in ranges of 0.7 
to 3.8 ug/ml. 

Usage in Meningitis: Since clindamycin does 
not diffuse adequately into the cerebrospinal 
fluid, the drug should not be used in meningitis. 

SERIOUS ANAPHYLACTOID REACTIONS 
REQUIRE IMMEDIATE EMERGENCY TREAT- 


* WARNING 
Clindamycin therapy has been associated 
with severe colitis which may end fatally. 
Therefore, it should be reserved for serious 
infections where less-toxic antimicrobial 
agents are inappropriate, as described in the 
INDICATIONS section. It should not be used 
in patients with nonbacterial infections, such 
as most upper respiratory tract infections. 
Studies indicate a toxin(s) produced by Clos- 
tridia is one primary cause of antibiotic-asso- 
ciated colitis. See WARNINGS section. The 
colitis is usually characterized by severe, per- 
sistent diarrhea and severe abdominal 
cramps and may be associated with the pas- 
sage of blood and mucus. Endoscopic exam- 
ination may reveal pseudomembranous 
colitis. 

When significant diarrhea occurs, the drug 
should be discontinued or, if necessary, con- 
tinued only with close observation of the 
patient. Large-bowel endoscopy has been 
recommended. 

Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lomotil*) may 
prolong and/or worsen the condition. 

Diarrhea, colitis, and pseudomembranous 
colitis have been observed to begin up to 
several weeks following cessation of therapy 
with clindamycin. 


Each ml contains: 
clindamycin phosphate 


equivalent to ......................... 150 mg 
clindamycin 
benzyl alcohol ...............:.......... 5mg 
disodium edetate ........ ees 0.5 mg 
water for injection ...... nnns qs 
When necessary, pH adjusted with NaOH 
and/or HCI. 


Indications: Clindamycin is indicated in the 
4reatment of serious infections caused by sus- 
!* ceptible anaerobic bacteria. 
„ Clindamycin is also indicated in the treatment 
of serious infections due to susceptible strains of 
streptococci, pneumococci, and staphylococci. 


Its use should be reserved for penicillin-allergic J-6816-9 


MENT WITH EPINEPHRINE, OXYGEN AND 
INTRAVENOUS CORTICOSTEROIDS SHOULD 
ALSO BE ADMINISTERED AS INDICATED. 


Precautions: Review of experience to date sug- 
gests that a subgroup of older patients with 
associated severe illness may tolerate diarrhea 
less well. When clindamycin is indicated in these 
patients, they should be carefully monitored for 
change in bowel frequency. Prescribe with cau- 
tion in individuals with a history of gastrointestinal 
disease, particularly colitis. є 

Do not inject intravenously as an undiluted 
bolus; infuse as directed in package insert. Indi- 
cated surgical procedures should be performed 
in conjuriction with therapy. Patients with very 
severe renal disease and/or very severe hepatic 
disease accompanied by severe metabolic aber- 
rations should be dosed with caution and serum 
clindamycin levels monitored during high-dose 
therapy. 

Prescribe with caution in atopic individuals. 
During prolonged therapy, periodic liver and kid- 
ney function tests and blood counts should be 
performed. Use may result in overgrowth of non- 
susceptible organisms, particularly yeasts. 
Should superinfection occur, adjust the as 
clinical situation dictates. Clindamycin has been 
shown to have neuromuscular blocking proper- 
ties that may enhance the action of other neuro- 
muscular blocking agents. Use with caution in 
patients receiving such agents. 

Adverse Reactions: Gastrointestinal; Abdominal 
pain, nausea, vomiting and diarrhea. (See 
WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been 
observed. Generalized mild to moderate morbilli- 
form-like skin rashes are the most frequently 
reported of all adverse reactions. Rare instances 
of erythema multiforme, some resembling 
Stevens-Johnson syndrome, have been asso- 
ciated with clindamycin. A few cases of anaphy- 
lactoid reactions have been reported. If a 
hypersensitivity reaction occurs, the drug should 
be discontinued. The usual agents (epinephrine, 
corticosteroids, antihistamines) should be avail- 
able for emergency treatment of serious reac- 
tions. Liver: Jaundice and abnormalities in liver 
function tests have been observed during clinda- 
mycin therapy. Hematopoietic: Neutropenia, 
eosinophilia, agranulocytosis and thrombocyto- 
penia have been reported; no direct etiologic 
relationship to concurrent clindamycin therapy 
has been made. Local Reactions: Pain, indura- 
tion, and sterile abscess have been reported after 
intramuscular injection, and thrombophlebitis 
after intravenous infusion. Reactions can be min- 
imized or avoided by giving deep intramuscular. , 
injections and avoiding prolonged use of indwell- 
ing intravenous catheters. Musculoskeletal: Rare 
instances of polyarthritis have been reported. 
How Supplied: Available as a sterile solution 
with each ml containing clindamycin phosphate 
equivalent to 150 mg clindamycin. Ampoules 

of 2 and 4 ml. 

Caution: Federal law prohibits dispensing without 
prescription. MED 8-6. 


In serious anaerobic infections... 


Cleocin Phosphate 


(clindamycin phosphate injection, NF) 


STERILE SOLUTION—FOR INTRAMUSCULAR AND INTRAVENOUS USE 


The Upjohn Company, Kalamazoo, Michigan 49001 | Upjohn | 
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because osteoporotic 
bone loss'can lead to pain... 
muscle contracture... 

and other sequelae 


PAIN: 
THE FIRST STEP IN A LONG 
PROGRESSION. 


Postmenopausal bone loss typically 
progresses from "silent" symptoms to 
more obvious signs. Significant loss 
of bone tissue eventually produces 
thinned, weakened vertebrae that, in 
weight-bearing areas, may cause low 
back pain, typically nonradiating in 
nature. 


THE SPINE: 

A LONG-TERM TARGET. 

Itis not uncommon for these osteo- 
porotic changes to lead to loss of 
height, with accentuated spinal curva- 
ture. In more advanced cases, the 
vertebrae may exhibit signs of 
biconcavity, collapse, and wedging. 


THE YOUNGER HYSTERECTOMY/ 
OOPHORECTOMY PATIENT— 

A PARTICULARLY VULNERABLE 
CANDIDATE. 

|. With the prospect of prolonged estro- 
gen deprivation and its consequences, 
the younger woman whose uterus 
and ovaries have been removed runs 
the greater risk of developing extensive 
loss of bone mass. But even if the ova- 
ries are conserved at the time of hys- 
terectomy, the eventual onset of natural 
menopause may lead to symptoms of 
bone loss requiring treatment. 


*Conjugated Estrogens Tablets have been evaluated as 
probably effective for postmenopausal osteoporosis. See 
Prescribing Information. 








effective replacement 
therapy should retard 
progression... 
promote 

good management 


Recent findings indicate that the rate of ` 
bone loss in postmenopausal women is not 
correlated with age but with time after 
menopause, and that estrogen replace- 
ment therapy significantly retards bone 
loss. This holds true for both the natural 
and the artificially induced menopause. 
PREMARIN (Conjugated Estrogens 
Tablets, U.S.P.), in conjunction with other 
standard measures (such as diet, calcium, 
and physiotherapy), can often play a sig- 
nificant role in retarding the loss of bone 
mass and minimizing such sequelae as 
pain, loss of height, and kyphosis. 

1/The cyclic administration of 0.625 mg 
or 1.25 mg of PREMARIN daily is recom- 
mended to control progression. 

2/ PREMARIN should be administered 
cyclically even in the hysterectomized 
patient. Follow-up is indicated to determine 
acontinuing need. 


*Conjugated Estrogens Tablets have been evaluated as prob- 
ably effective for postmenopausal osteoporosis. See Pre- 
scribing Information. 


| for those women 
who should have 
estrogen 


0.3mg/0.625mg/1.25mg/2.5mg 


Please see next page for А 
brief summary of prescribing information. 





BRIEF SUMMARY 
(FOR FULL PRESCRIBING INFORMATION 

AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) 
PREMARIN* Brand of Conjugated 


Estrogens Tablets, U.S.P. 






1 ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 









pears to depend on both 
findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment. is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered Preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tian;?4t therefore appears prudent to utilize Sucha regimen. Close clinical surveillance of 
all women taking estrogens is important. In all cases of undiagnosed persistent or 
recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. There is no evidence at present that "natural" estrogens are 
Eos orless hazardous than V Yd ае at equiestrogenic doses. 
. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and Progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare55 This risk has been estimated as not greater than 4 per 1000 exposures.’ 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis,®-'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
Suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
defects.'2-'* One case control study'* estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to Sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involvedonly a few days of treatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used 
during pregnancy, or if the patient becomes Pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 







































DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 


contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
represent the average composition of material derived from pregnant mares' urine. It contains 
estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a-estradiol, 
equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 





INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 

1. Moderate to severe vasomotorsymptoms associated with the menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis. 
3. Kraurosis vulvae. 
4.Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

















‹ | patients not receiving 
Such hormonal therapy is low and usually responsive to appropriate analgesic or other 






"Probably" effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final classification of this 
indication requires further investigation. 











ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 
ciated with previous estrogen use (except when used in treatment of breast or prostatic 


artery disease. Large doses (5 mg conjugated estrogens per day), comparable to those us 
to treat cancer of the prostate and breast, have been shown? to increase the risk of nonfa 
myocardial infarction, pulmtonary embolism and thrombophlebitis. When doses of this si 
are used, any of the thromboembolic and thrombotic adverse effects should be considere: 
Clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal рг 

and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has be 
reported in women taking estrogen-containing oral contraceptives.*® Increased blo 
Pressure may occur with use of estrogens in the menopause?’ and blood pressure should 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patier 
on estrogen-containing oral contraceptives. For this reason, diabetic patients should | 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with brea 
cancer and bone metastases. 
PRECAUTIONS: Physical examination anda complete medical and family history should | 
taken prior to the initiation of any estrogen therapy with special reference to blood pressui 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a gener 
rule, estrogen should not be prescribed for longer than one year without another physic 
examination being performed. Conditions influenced by fluid retention such as asthm 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certa 
patients may develop manifestations of excessive estrogenic stimulation, such as abnorm 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associate 
with an increased incidence of mental depression? Patients with a history of depressic 
should be carefully observed. Preexisting uterine leiomyomata may increase in size durir 
estrogen use. The pathologist should be advised oí estrogen therapy when relevai 
Specimens are submitted. If jaundice develops in any patient receiving estrogen, th 
medication should be discontinued while the cause is investigated. Estrogens should b 
used with care in patients with impaired liver function, renal insufficiency, metabolic bon 
diseases associated with hypercalcemia, or in young patients in whom bone growth is n 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin : 
increased norepinephrine-induced platelet a gregability. 

C. Increased thyroid binding globulin (TBG leading to increased circulating total thyroi 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resi 
uptake is decreased, reflecting the elevated TBG; free T4 Concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done oni 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in 

cluding oral contraceptives: breakthrough bleeding, Spotting, change in menstrual flow 

dysmenorrhea; premenstrual-like Syndrome, amenorrhea during and after treatment; іп. 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion and ir 
degree of cervical secretion; Cystitis-like syndrome; tenderness, enlargement, secretion (o! 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma о! 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum; hemorrhagic eruption: loss of scalp hair, hirsutism; steepening of corneal curva- 
ture; intolerance to contact lenses: headache, migraine, dizziness. mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (eg. three weeks on and one week off), 

Attempts to discontinue or taper medication should be made at three to Six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest 
period of 10 days' duration. If bleeding does not occur by the end of this period, the same 
dosage Schedule is repeated. The number of Courses of estrogen therapy necessary to 


Female castration and primary ovarian failure — 1.25 ma daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 


Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given fora few days: Prevention of postpartum breast engorgement — 3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

А и Given chronically: Inoperable progressing prostatic cancer— 1.25 to 2.5 mg three times 
aily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women— 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for Signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865—Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866—Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in'unit dose package of 100. No. 867—Each red tablet 
Contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 
868— Each greentablet contains 0.3 mg in bottles of 100 and 1,000. 
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285:390-392, 1971. 7. Lanier, A., et al: Mayo Clin. Proc. 48:793-799, 1973. 8. Herbst, A., et al: 
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The hyperlipidemia of pregnancy in normal and 
complicatéd pregnancies 


JULIA M. POTTER, M.B., B.S.,PH.D. 
PAUL J. NESTEL, M.D., F.R.A.C.P.* 


Canberra, Australia 


Alterations in the concentrations of the cholesterol and шө moieties of lipoproteins separated 
by ultracentrifügation and precipitation methods were studied at frequent intervals throughout 
pregnancy and the puerperium in a group of 43 women. The plasma cholesterol concentration rose 
on the average by about 50 per cent; the mejor increase occurring in the second trimester. The 
plasma triglyceride corcentration rose threefold, reaching its свак during the third trimester. All 
major lipoproteins participated in these changes: in very-low-density lipoproteins, both fipids rose in 
proportion to the ratio in honpregnant women, but in low-density and high-density lipoproteins, the 
ratio of triglyceride to cholesterol rose. The triglyceride enrighment in low-density lipoproteins 
reflected the inclusion of intermediate-density lipoproteins (d 1.005 to 1.019). The occurrence of 
hypertension or.pre-eclampsia led to a further increase in lipids in very-iow-density lipoproteins. 
Hypercholesterolemia was greatest in women with pre-existing g hypercholesterolemia, and women in 
the third pregnancy showed higher plasma cholesterol concentrations than women in the first 
pregnancy. Both cholésterol and triglyceride ccncentrations decreased significantly within 24 hours 


‚ of delivery and this was reflected in all lipoprotsins. However, while triglyceride levels continued to 
decrease rapidly returning to noripregnant levels during the paerperium, cholesterol in low-density 
lipoprotein remained zlevated for at laast six to seven weeks post partum. (Am. J. OBSTET. 


GYNECOL. 133: 165, 1979.) 


IN WESTERN populations normal pregnancy leads to 
an increase in plasma lipids. The plasma cholesterol 


concentration rises by approximately 25 per cent! *' 


while the triglyceride concentration increases twofold 
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to threefold.^ * Changes in lipoprotein composition 
have also been reported with both lipid*~* and protein? 
moieties being affected. Some studies have suggested 


-zhat additional changes in the normal pattern are 


Drought about by complications of pregnancy such as 
toxemia which aggravates the degree of hyperlipi- 
demia.?!! 

This study describes the longitudinal changes in the 
concentration and distribution of cholesterol and tri- 
glyceride among the lipoprotein fractions of plasma 
during the whole of pregriancy and in the puerperium. 
The changes occurring during both pregnancy and 
puerperium are described more fully than in previous 
studies and analyzed from the point of view of normal 
and complicated pregnancies. 
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Table I. Plasma lipid and lipoprotein changes during pregnancy and in the puerperium 


January 15, 1979 
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45+ 86 129+ 39 31+ 22 63+ 37 2041.9 


Nonpregnant 15 202+ 47 95+ 95 9+1.2 
woment 

<8 wk. gestation 6 200+ 132 96+ 12.1 

. . 9-12 wk. gestation 5 198+ -5.9 123 + 12.9 
13-18 wk. gestation 9 223 + 12.9 113+ 86 101.9 
19-24 wk. gestation `10 279 + 10.4 168 + 209 18 +44 
95-30 wk. gestation 13 274 + 15.9 208+ 18.2" 20 + 3.3 
31-36 wk. gestation 23 297+ 14.6 294 + 939 39 + 5.2 
37-40 wk. gestation 25 317 + 17.1 312 + 22.5 37 + 3.9 
During labor 20 303 + 17.0 306 + 23.9 40x44 
Delivery 35 319 + 13.9 996 + 15.9 3542.7 
Day | post partum 23 268 + 15.4 294 + 199 2642.7 
Day 5 post partum 43 283 + 10.9 174+ 86 2141.8 
6-7 wk. post partum 30 257 + 13.2 123+ 75 1341.5 
12 mo. post partum 14 204 + 11.7. 117 + 19.6 12418 


*Concentration: mg./100 ml. (mean + S.E.M.). 
Third week of menstrual cycle. 


Methods 
Serial changes during pregnancy. 


Forty-three women attending a single obstetric prac- 
tice were studied. Their ages ranged from 20 to 41 
years (mean 27.2 years). The group consisted of both 
nulliparous and multiparous women. Apart from con- 
trol of excess weight gain, no dietary instruction was 
given. | ' 

Following an overnight fast, blood samples were col- 


lected at 4 to 6 week intervals by venipuncture with the : 


patient in the supine position for at least ten minutes. 
Some of the samples obtained at the outset of labor 
were not taken in the fasting state but additional 
studies showed that there were no statistical differences 
between the fasting lipid levels close to term and those 
at induction of labor, early in labor, or at delivery. As- 
sociated with delivery, blood samples were taken at the 


time of delivery, the following morning after an over- , 
night fast, within 12 to 24 hours of delivery (designated : 


Day 1), and on the fifth day post partum. Following 
discharge from the hospital, further samples were 
taken six to seven weeks post partum, and at 12 
months. 

Plasma lipid and lipoprotein lipid values were also 
obtained in 15 nonpregnant women of comparable 
age. i 

Factors that may influence lipid metabolism during 
pregnancy. The plasma concentrations of cholesterol 
and triglyceride at delivery and in the puerperium 
were measured in a second larger group of women 
(N = 83). Record was made of the parity, age, labor, 
and any coexisting conditions such as pre-eclampsia. 
Retrospectively, an attempt was made to define mater- 


oom, 


32+ 7.8 137+13.1 49+ 46 76+ 3.5 32444 
59+ 16.0 179+ 9.0 66+ 7.0 81+ 51 42+2.9 
82 + 198 176+13.0 81+ 5.9 79+109 44+5.9 
130 + 147 189 + 197 118 + 11.2 67 + 39 4843.1 
148 + 12.6 214 + 16.9 129 + 11.7 66+ 3.1 42+2.2 
155 + 13.9 190 + 14.0 108+ 98 75+ 39 42-200 
140+ 9.8 192 + 10.8 109+ 84 82+ 45 46+24 
106 + 9.0 168 + 144 85 + 99 75+ 44 33 +2.5 
79+ 6.3 189+ 10.8 71+ 42 73+ 29 925 +10 
49+ 48 184+ 131 54+ 39 61+ 39 21+11 
50+ 92 141+107 47+ 107 52+ 36 90+ 1.5 


nal factors which may influence the concentration of 
' plasma lipids at delivery. 


Laboratory techniques. Plasma lipoproteins were 


' separated into very-low-density (VLDL, having a den- 


sity less than 1.006 grams per liter), low-density (LDL, 
density 1.006 to 1.068 grams per liter) and high- 
density lipoprotein (HDL, density 1.063 to 1.21 grams 
‘per liter).: VLDL’s were isolated by preparative ul- 
tracentrifugation" and LDL's were precipitated with 
heparin sulphate and manganous chloride.'* On occa- 
sions an "intermediate" fraction (IDL, density 1.006 to 
1,019 grams per liter) was also isolated. Lipids were 
extracted into isopropanol-heptane and analyzed for 
cholesterol and triglyceride content in a Technicon Au- 
toAnalyzer Mark II Colorimeter (Manual, 1971). Mean 
recoveries of lipoprotein cholesterol and triglyceride 
were 93 and 91 per cent, respectively. 


Results 

Plasma lipid and lipoprotein changes during preg- 
nancy. : 

Plasma cholesterol and triglyceride. The plasma choles- 
terol level showed an overall 53 per cent increase dur- 
ing pregnancy (Table I, Fig. 1), some two thirds of 
which occurred within the second trimester. : The 
plasma triglyceride concentration increased threefold 
during pregnancy. Most of this increase took place in 
the last trimester of pregnancy. г, 

Plasma lipoproteins. There was no significant change 
in VLDL-cholesterol until midway through gestation, 
at which time the concentration doubled, rising during 
the last trimester to a value four times-greater than 
among: nonpregnant women. VLDL-triglyceride con- 


. 
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Table IA. Statistical analyses 


Cholesterol | Triglyceride 


Unpaired t testing 
Plasma lipids: i 


` Control* vs. 19-24 wk. gestation р < 0.001 p«0.01 
Delivery vs. Day 1 post partum « 0.05 « 0.01 
Control vs. 6-7 wk. post partum « 0.01 « 0.05 

Lipoprotein fractions: 

VLDL 
Control vs. 19-24 wk. gestation < 0.05 N.S. 
Control vs. 25-30 wk. gestatior. < 9.01 
Delivery vs. Day 1 post partum « 0.05 « 0.05 
Control vs. 6 wk. post partum N.S. N.S. 

LDL 
Control vs. 13-18 wk. gestation N.S. < 0.001 
Control vs. 19-24 wk. gestation < 0.001 
Delivery vs. Day | post partum N.S. 0.06 
Control vs. 6 wk. post partum < 0.01 < 0.001 

HDL 
Control vs. 13-18 wk. gestation < 0.05 < 0.05 
Control vs. 19-24 wk. gestation < 0.05 < 0.001 
Control vs. 25-30 wk. gestation N.S. < 0.001 
Delivery vs. Day 1 post partum N.S. « 0.001 
Control vs. 6 wk. post partum N.S. N.S. 

Paired t testing 

Delivery vs. Day 1 post partum 
Total plasma « 0.001 « 0.01 
VLDL « 0.05 0.06 
LDL « 0.001 « 0.01 
HDL . N.S. « 0.001 

Day 1 vs. Day 5 post partum 
Total plasma « 0.05 « 0.001 
VLDL « 0.01 « 0.001 
LDL : < 0.001 < 0.01 
HDL N.S. < 0.001 


*Control: Nonpregnant women, third week of menstrual 
cycle. 


centrations were similarly affected so that the choles- 
terol: triglyceride ratio remained constant. LDL-cho- 
lesterol also rose during the second trimester and then 
increased rapidly, being 56 per cent above first-tri- 
mester levels close to term. The triglyceride increase in 
LDL was proportionately greater than that of choles- 
terol, so that the cholesterol: triglyceride ratio changed 
from greater than 3:1 in the control group to 2.2:1 
late in the second trimester and 1.76:1 at delivery. 
Subfractionation of LDL into IDL (density 1.006 to 
1.019) and LDL, (density 1.019 to 1.063) demonstrated 
that a large proportion of the excess triglyceride was 
contained within the IDL (Table II). In contrast to the 
findings in VLDL and, LDL, the increase in'cholesterol 
that occurred in HDL took place within the first trimes- 
ter. However, this was only 21 per cent above the level 
found in the third week of the normal menstrual cycle, 
the probable level at the time of conception. The tri- 
glyceride component of HDL increased by 60 per cent 
in the first trimester and by a further 50 per cent in the 
second, giving rise to a marked decrease in the choles- 
terol: triglyceride ratio. 
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_ Fig. 1. The changes in plasma cholesterol and triglyceride 


concentrations during pregnancy and in the puerperium, 
Fasting lipid concentrations were measured serially through- 
out pregnancy, at delivery, and in the puerperium, and at 12 
monihs. The results are the mean + S.E.M., and include 
normal and complicated pregnancies. 


If the distribution of cholesterol and triglyceride in 
eack fraction is expressed in terms of percentages of 
the total present in the plasma, the proportion of 
cholesterol carried in VLDL increased from 4.5 per 
cent in the nonpregnent women to 11.0 per cent at 
delivery. In LDL and HDL cholesterol decreased from 
64.C per cent and 31.5 per cent to 61.5 per cent and 
26.5 per cent, respectively. The percentage of total 
plasma triglyceride carried in VLDL was unchanged 
(47.5 per cent), but increased in LDL (from 32.5 to 37.0 
per cent) and decreased in HDL (from 21.0 to 15.5 
per cent). 

Plasma lipid and lipoprotein changes in the puer- 
per:um. 

Plasma cholesterol and triglyceride. Within 12 to 24 
hours of delivery, the mean plasma cholesterol had de- 
creased by 14 per cent. Measurement on Day 5 post 
par:um showed that some rebound had occurred, and 
at six to seven weeks post partum the women still had 
sigruficantly raised cholesterol levels. Plasma tri- 
glyceride also decreased rapidly following delivery, fall- 
ing 24 per cent within 24 hours, and a further 15 per 
cent by the fifth day post partum. The plasma tri- 
glyceride concentration was only minimally raised at six 
to seven weeks after delivery. 

Flasma lipoproteins. The cholesterol and triglyceride 
content of VLDL decreased markedly within the first 
24 hours after delivery. The decrease continued 
through the puerperium, and by six to seven weeks 
postpartum, the lipid content of this fraction had re- 
turned to the nonpregnant state. The lipid content of 
LDL also decreased following delivery. However, the 
early rebound of total plasma cholesterol concentration 
was totally accounted for in the LDL moiety, primarily 
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Table II. Changes in low-density lipoprotein fractions 







LDL, 
(d 1:019-1.063) 


Triglyceride, 


Nonpregnant women 13 129 + 3.9 3142.2 13 5+ 0.5 9+ 0.9 13 125+ 3.6 24 X 1.8 
19-24 wk. gestation 10 179+ 9.09 66 + 7.09 8 7+18 19+ 3.9? 8 175+ 7.69? 51+. 5.8 


. At delivery 35 192+ 10.8927 1098.49" 10 34266 50-115? 10 168+ 27.8 90 + 14.69? 


Day 5 postpartum 43 189 + 10.8 7144.28 13 214450 21+ 3.72 13 174 + 26.9 51+ 7.09 
5-7 wk. postpartum 30 184 + 13.1 54 + 3.09 7 13x69 14 + 3.8 7 182 + 40.8 43 + 7.8 


Significantly different from the nonpregnant value: (1) p < 0.05; (2) « 0.01; (3) « 0.001. 
*Concentration: mg./100 ml. (mean + S.E.M.). 


Table III. The effect of hypertension and pre-eclampsia 


f Whole 
plasma VLDL LDL HDL 





At delivery 
Normotensive women Cholesterol* 299 + 12.1 27+ 24 184+ 8.5 87 + 6.8 
(N = 19) Triglyceride* 237 + 14.2 109 + 10.5 90+ 4.6 89 + 1.7 
Hypertensive women Cholesterol 308 + 16.7 43+ 8.5 186 + 157 . 71+6.5 
(N = 13) Triglyceride 327 + 15.7 167 + 14.2 108+ 7.7 50 + 2.9 
Significant differences between nor- Cholesterol ~ «0.001 
motensive and hypertensive ; | 
(р) Triglyceride «0.001 «0.01 «0.05 «0.01 
During pregnancy (31-40 wk.) : ` 
Normotensive women: Cholestrol 274 + 15.0 24+ 3.5 170 + 13.4 75 X40: 
(N = 12) Triglyceride 231 + 21.1 112 + 15.0 84+ 7.3 35 + 2.4 
Hypertensive women . Cholesterol 307 x 21.8 43+ 51 198 x 20.9 64 + 7.1 
(N = 7) Triglyceride 332 + 20.6 171 + 20.9 115 + 9.7 47 + 3.4 
Significant differences between nor- Cholesterol i «0.01 
motensive and hypertensive . i ў 
(р) Triglyceride  . «0.01 «0.05 «0.05 «0.01 
*Concentration: mg./100 ml. (mean + S.E.M.). 
LDL», which decreased only slightly over the next few the diagnosis of pre-eclampsia had been made prior to 
weeks (Table I). The triglyceride content of LDL de- admission to the hospital, seven women who developed 
creased more rapidly. Both lipid components of HDL hypertension during labor, and three women with es- 
returned to nonpregnant control values within the sential hypertension. Plasma triglyceride concentra- 
_ puerperium. tions were significantly higher in the hypertensive 
Factors that may influence lipid metabolism during group of women. This excess triglyceride occurred 
pregnancy. mainly in VLDL, but was significantly increased in all 
Maternal age and parity. The plasma cholesterol and lipoprotein fractions. Among those women in whom 
triglyceride levels at the time of delivery were analyzed plasma lipids were measured during the third trimes- 
in a group of 83 women, to examine the possible effects ter, higher triglyceride values weré already present in 
of age and parity. The total group (A) and the sub- the hypertensive group, clearly preceding the onset of 
group of women who had an uneventful pregnancy clinical pre-eclampsia. 
and labor (B) were examined separately. Plasma choles- - Pre-existing hypercholesterolemia. Three of the women 
terol concentrations were not significantly affected by included in the longitudinal study were known to have 
age. Among women in whom pregnancy and delivery pre-existing hypercholesterolemia (values before preg- 
were uncomplicated, the plasma cholesterol level was nancy: [a] cholesterol 382 mg. per 100 ml., triglyceride 
significantly higher with the third than the first delivery 136 mg. рег 100 ml.; [b] 318, 158 [c] 401, 96). The only 
(p « 0.05). treatment during pregnancy was a low-cholesterol diet 
Hypertension and pre-eclampsia. The effects of hyper- in the third individual. Their hypercholesterolemia 
tension (blood pressure > 140/90 mm. Hg) on plasma during pregnancy (501 + 42 mg. per 100 ml.) in the 
lipid and lipoproteins is shown in Table III. The third trimester was significantly greater than among 
hypertensive group consisted of three women in whom the other women (297 + 15 mg. per 100 ml.) but the 
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difference was confined to the LDL fraction (401 ver- 
sus 189 mg. per 100 ml., respectively). Clinically, the 
tendinous xanthomas Of one subject showed a marked 
increase in size from early in the second trimester. 
Prominent arcus senilis developed early in pregnancy. 
The latter regressed and disappeared over the puer- 
perium. 


Comment 


Both plasma cholesterol and triglyceride concen- 
trations increased markedly during pregnancy. The :п- 
crease in plasma cholesterol was amplified by parity. 
The major increase occurred during the second trimes- 
ter, becoming maximal during the thirty-first to 
thirty-sixth weeks of gestation and remained high until 
delivery. This pattern is similar to that reported эу de 
Alvarez and colleagues,? in ccntrast to descriptions of 
either a continued increase to term™ or a slight de- 
crease prior to term.' Plasma triglyceride levels became 
maximal in the third trimester, remaining elevated 
until delivery. Other workers have also demonstrated a 
twofold to threefold increase,? with Svanborg and Vik- 
rot demonstrating a positve correlation between 
plasma triglyceride levels and duration of gestation. 

These data represent the most comprehensive lon- 
gitudinal study of lipoprotein changes during preg- 
nancy using ultracentrifugational separation, Na pub- 
lished figures are available for comparison prior to the 


third trimester of pregnancy. A significant increase in . 


the lipid content of LDL had occurred by midgestat:on. 
The cholesterol and triglyceride concentraticns in 
HDL were significantly higher during the first half of 
pregnancy than in nonpregnant women, but while the 
triglyceride component remained elevated througkout 
pregnancy, the cholesterol content of HDL decreased 
to that of the nonpregnant control subjects. Because of 
the wide range of values for VLDL, no significant in- 
crease in VLDL cholesterol or triglyceride was detected 
until midpregnancy. The presence of an increasing 
quantity of lipid in the pre-8-lipoprotein band, which 
corresponded to VLDL on ultracentrifugation? is in ac- 
cord with this study and that of Knopp and associates.‘ 
Recently other studies have also demonstrated an in- 
crease in the triglyceride content of all lipoprctein 
fractions.'* 16 In concert with these lipid changes, there 
are alterations in protein content, with VLDL— 
apolipoprotein B, plasma apolipoprotein В.* and 
plasma apolipoprotein А! being increased in the third 
trimester. | 

In this study, the occurrence of hypertension and 
pre-eclampsia resulted in ап increase in the whole 
plasma triglyceride concentration, which was reflected 
mainly as an increase in VLDL. Hypercholesterolemia 
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magnified the hypercholesterolemic response. In pre- 
vious studies of the effects of complications on plasma 
lipid changes in pregnancy, diabetes and preeclampsia 
have been considered. In pre-eclampsia, plasma choles- 
terol levels have risen higher than in normal pregnancy 
in some studies, although the increase was not always 
significant.» > !9 Lipid changes during diabetic preg- 
nancy have been shown to be greater than in normal - 
pregnancies, with an increased f-band on elec- 
tropaoresis® and significant elevation of plasma tri- 
glycerides during the third trimester.* 

Plasma cholesterol and triglyceride concentrations 
fell rapidly within the first 24 hours after delivery. The 
plasma triglyceride continued to decrease, but was still 
higker than in the nonpregnant population six to seven 
wee xs post partum. By comparison, plasma cholesterol 
concentrations underwent a rebound, the level of 
LDL-cholesterol being the same on Day 5 post partum 
as at delivery. It subsequently decreased slowly and was 
still significantly elevated at six to seven weeks post 


` partum. 


Previous reports have also indicated that the fall in 
chocesterol in the puerperium is slower-than that of 
trig yceride.^ * Since the rebound increase occurred 
only in LDL it probably resulted from rapid catabolism _ 
of VLDL and conversion to LDL. The rapid fall in 
VLDL and triglyceride concentrations may partly 


- reflect the decrease in free fatty acid concentration 


whizh occurs after delivery of the placenta," although 
increased clearance is also likely to be a factor. | 

The persistent elevation of both cholesterol and tri- 
glyceride levels six to seven weeks post partum has 
been previously demonstrated." ? Lactation did not 
influence lipid levels. However, this postpartum hy- 
perlipidemia was found to be very sensitive to dietary 
manipulation, responding quickly to changes in choles- 
terol content and fatty acid composition.'? This is in 
cor.tradistinction to findings during pregnancy, when 
die: does not readily influence the hyperlipidemia. '*-” 
Apart from such dietary factors, this hyperlipidemia 
may also be hormonally mediated. For instance, altered 
triglyceride kinetics may be detected up to six weeks 
after ceasing the use of oral contraceptives.” While 
many physiologic parameters apparently return to 
поста! very quickly after removal of the fetus and 
placenta (for instance there is an immediate improve- 
ment in the hypertension associated with pre-eclamp- 
siai, restoration of other metabolic functions accom- 
panying the return of hormonal equilibrium may take 
much longer. 


The authors are indebted to Dr. Keith Barnes and 
his patients for their cooperation and interest. 
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Group B streptococcal colonization and antibody 


status in lower socioeconomic parturient women.» 


CRAIG W. BEACHLER, M.D. 
CAROL J. BAKER, M.D. 
DENNIS L. KASPER, M.D. 
DARREL K. FLEMING, P.A. 
BETTE J. WEBB, B.S. 
MARTHA D. YOW, М.р. 


Houston, Texas 


This investigation was undertaken to determine the prevalence of group B streptococcal vaginal and 
throat colonization among lower socioeconomic preganat women and the antibody concentration to 
the capsular polysaccharide antigen of type Ili group B streptococcus in their sera. Group B 
streptococci were recovered from 28.6 per cent of-the 112 women studied; vaginal colonization was 
detected in 23.4 per cent, throat colonization in 4.7 pér cent, and colonization at both sites in 0.9 : 
per cent of the patients, respectively. Among these isolates of group B streptococci, serotypes III 

(39.5 per cent) and Ii (30.3 per cent) predominated. No differences were found between colonized 
and noncolonized women with respect to age, race, marital staius, or parity. The majority of all 

women studied had low concentration of antibocy in serum («3.0 ug per milliliter). However, women 
with isolation of type IIl group B streptococci гот cultures at the time sera were collected had 
significantly higher concentrations than did women without group B streptococcal colonization. 


(AM. J. OBSTET. GYNECOL. 133: 171, 1979) . 


THE RECENT appearance of group B streprococcal 
(GBS) disease in the newborn infant has prompted 
numerous investigations concerning the colonization 
status of the pregnant woman.'-* Since vertical trans- 


mission of GBS from mother to infant at the time of^ 
delivery has been documented to be as high as 70 per 


cent," § maternal colonization surveillance continues to 
be of interest. This report describes the prevalence of 
GBS colonization among lower socioeconomic partu- 
rients representing a population studied previously. 7 
In addition, sera were collected from these patients to 
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determine the concentration of antibody directed 
against.the capsular polysaccharide of type III, group 
B streptococcus. 


` Materials and methods 


From October, 1975, to June, 1977, a total of 117 
parturient women iere selected in the obstetrical 
clinics at the Houston City-County Hospital and at the 


. Neighborhood Health Clinics. Demographic data per- 


taining to age, race, marital status, parity, and trimester 
02 pregnancy were ascertained for 112 women. At the 
time of enrollment single vaginal and throat swabs 
were obtained and inoculated immediately into a selec- 
tive broth medium? containing Todd-Hewitt broth 
(Difco Laboratories), 5 per cent defibrinated sheep red 
blood cells, gentamicin sulfate, 8 wg per milliliter . 
(Schering Corp.), and nalidixic acid, 15 ug per milliliter’ 
(Winthrop Laboratories). The broth cultures were in- 
cubated overnight at 35° C. and streaked onto sheep 
blood agar plates. Colonies of non- and beza-hemolytic 
s-reptococci were serogrouped and serotyped by meth- 


‘eds previously described.! 


Sera from 96 parturient women were collected at the 
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. Fig. з The concentration ‘of antibody found i in the sera of 65 


` noncolonized' pregnant women (NC), in the sera of 31 preg- 


nant women colonized with any serotypé of GBS(C), and in: 
the sera of 13. pregnarit women colonized only with type III | 


group B streptococcus am. (—-Median). 


time of enrollment i in: ihe study and stored at — -90* С; 
until.testing. Deter mination of serum concentration-of 


antibody directed against the capsular antigen of type ` 
III GBS was performed. by means of.a radioactive ~ 
antigen- binding assay (RABA).® 19 Differences in col. 


onizatiori rates as related to demographic faciors.were 
determined by chi-square tests. . The, relationship be- 
tween serum antibody concentration and colonization 
Status was analyzed with the Mann-Whitney U-test"! 
since the distribution of serum antibody concentrations 
in these patient was, nonparametric, 


Results - | ree ee i 
One hundred twelve lower socioeconomic pregnant 
women had ‘cultures obtained for isolation of GBS. 


7 


Group B streptococci were recovered from 32 (28.6 per 


cent) of. the study patients. Colonization at vaginal or 
throat sites alone occurred in 26 (23.4 per, 'cent) and 
five (4.4 per cent) of the women, respectively. One pa- 
tient. harbored GBS. of the identical. serotype in both 
the throat and the vagina. The small nunber of womeri 


in each trimester and the:cross sectional nature of the - 


study would not allow evaluation.of differences in col- 
_Onization ‘rates Бу trimester of enrollment. . Eleven 
women were cultured düring more thàn one trimester. 
Seven noncolonized women and three colonized wom: 


en had no change in colonization status in consecutive 


- trimesters; one woman with throat colonization initially 
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Table I. Relationship. of group > B streptococcal 
`. colonization to age, race, marital status, 
and. parity 





Noncolonized 


Colonized 


Age (yr): 


Mean 21.9 21.4 
. Range 14-38 14-37 
Race (96 patients) i 
White ; 24. 76 
-Black `, ` |: 28.6 71.4 
Spanish 32.9 67.7 
Marital siatus (96 diii e. . 
Single vo . 28.6 71.4 
. Married. 28.6 714 
Parity (% patients): | 
Primigravid : 24.5 75.5 
MONT 31.7 68:3 


| Table II. Type ШІ specific antibody concentratioris 
` in 13 women colonized with type ITI GBS 





tient - | Site colonized | Serum antibody (jg. ) 

B. D. Vaginal 0. 522 

M. G. Vaginal 0.550 

JAN. Vaginal 0.850 

P. F. Vagirial ‚ 0.948 

EL Vaginal 0.948 

| M.G. Vaginal: 2.52 , 
S. N. Vaginal . 4.84 
М, SS Throat -540 
M. L. Vaginal ` 13.58 
D. M. Vaginal 16.88 
А..Е. Throat 24.70 
RR Vaginal 24.70 
S.W.. "Throat >40. 30 


. failed to rave GBS isolated from subsequent cultures. 


No statistically significant differences between col- 
onized and noncolonized pregnant women were de- 
tected with regard to age, race, niarital status, or parity 
(Table 1).. . 
Of the 33 strains of GBS ыйа from throat and. 
vaginal cultures, type II] was the most frequerit 
serotype (39.5 per cent). Types 11 (30.3%), Ib (21.2%), 
Ia (3.0%), and Ic (3.0%) were isolated less frequently. 
There .was only one nontypable strain isolated from 
these patients. - 
Ninety-six women had s sera available for detection of 
antibody, directed against the type III capsular polysac- 
charide antigen. Fig. 1 illustrates the frequency dis- 
tribution of antibody concentration in sera from three 
groups of patients: noncolonized (NC), colonized with 
any of the five serotype strains of GBS (C), and col- 
onized with уре HI GBS (III). Sera from 65 non- 


colonized women had a mediari antibody concentration 


of 1.00 шӯ per milliliter (range 0.376 to 240.3 ug per 
milliliter), from .31 women colonized with any of the 


і 
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serotypes of GBS had a median antibody concentration 


of 1.12 ug per milliliter (range 0.442 to 740.3 ug per 


milliliter), and from 13 women colonized with type ПІ 
strains of GBS had a median antibody concentration of 
4.84 ug per milliliter (range 0.550 to >40.3 pg per 
milliliter) (Table II). Concentration of antibody to the 
type III capsular polysaccharide in sera from the 
women without isolation of GBS from cultures was 
significantly lower than that in sera from women who 


were colonized with type III strains (p = 0,0241), but. 


was not significantly different from that i in sera from 
women colonized with any serotype of GBS (P= = 
0. 0863, Mann-Whitney | U test). 


Comment 


The prevalence of group B streptococcal coloniza- 
tion in these lower socioeconomic parturients as well as 
the serotype distribution of isolates is similar to those 
reported previously." ® © Several early investigations 
yielded lower colonization rates, but did пос employ 
sensitive bacteriologic methods for the isolatior. of 
group B streptococci. Geographic location of the study, 
economic status of the patient population, and the 
number of sites cultures may also influence differences 
in group В streptococcal colonization among pregnant 
women. For example, Badri and associates!? suggested 
that rectal and urethral cultures for GBS may result in 
a higher isolation rate for the organism and tkat the 
anorectal area may indeed be the primary reservoir for 
GBS in man.” 

Little is known concerning the relationship between 
asymptomatic mucous membrane colonization with the 
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group В streptococcus in the pregnant woman and the - 


presence of serum antibody to the surface antigens of 
this bacterium. However, Baker and Kasper? have 
demonstrated a significant association between мегу 
low lévels of antibody to the capsular polysaccharide of 
type III group B streptococcus in women harboring 
type Ш organisms genitally and the risk for invasive 
neonatal disease due to these strains. Additional studies 
have shown that low levels of type III specific antibody 
are detected in sera from patients of all ages. 10: 13:14 
The frequency distribution of concentration of serum 
antibody in these 96 parturients is similar to those pre- 
viously reported in pregnant women, neonates, infants, 
and children.? 1% ^ The level of serum antibody may be 
related in. part to increasing age among infants and 
children," but previous studies have not been designed 
to adequately evaluate the relationship between coloni- 
zation with type Ш strains of GBS and concentration 
of specific antibody directed against these organisms. 
However, significantly. higher concentrations of anti- 
body to capsular type III antigen in sera from women 
colenized with type III'GBS when compared to those 
who had no GBS isolated from culturés was demon- 
strated i in this study. The reason or reasons for this 
observation are unknown but may relate to the ability 
of attachment of these organisms at mucous membrane 
sites to stimulate production of circulating antibody. 
Further investigation to define the relationship be- 
tween mucous membrane colonization. with all sero- 
types of GBS and humoral antibody production to 
these organisms in adult women are needed. 
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Postpartum urinary retention: Role of 


antimicrobial therapy 


ROBERT E. HARRIS, M.D., PH.D., CoLouEL, USAF, MC 
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Patients with postpartum urinary retention had a 39 per cent incidence of asymptomatic bacteriuria. 
The use of antimicrobials reduced this incidence to 3 © cent (a recolonized carrier). (AM. J. 


OBSTET. GYNECOL. 133:174, 1979.) 


URINARY RETENTION is a common postpartum oc- 
currence. Because of an increased capacity and the de- 
creased tonus of the postpartum bladder, the patient 
may transiently retain over 1,000 c.c..of urine and not 
need to be catheterized. Burkhart and associates! dem- 
onstrated that catheterization was necessary for only 
17.9 per cent of these patients. For the small group of 
patients with urinary retention and an indwelling Foley 
catheter, the question arises as to the efficacy of an- 
timicrobial suppressive therapy during this period of 
catheterization. Thus, the purpose of the present 
evaluation was to determine the effects of antimicrobial 
therapy for patients with urinary retention. 


. Material and methods 


At Wilford Hall United States Air Force Medical 
Center, over a two-year period, of 3,400 patients deliv- 
ered of infants, there were 60 patients (1.7 per cent) 
with urinary retention, requiring indwelling Foley 
catheterization for periods greater than 24 hours. The 
catheterization system utilized was a preconnected, 
closed, sterile Monoflow cath tray.* Three urine speci- 
mens were obtained for culture from all patients: one 
upon insertion, one at removal, and the third, by 
clean-catch midstream voiding, two days after the 
removal .of the catheter. Urine cultures were done 
quantitatively by the calibrated loop-direct streak 
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technique? and bacterial isolates were identified by 
‘standard biochemical methods. Whenever bacteriuria 
(= 100,000 colonies per milliliter) was detected, another 


clean-catch midstream voided urine specimen was col- ` 


lected from the patient and cultured. Patients with 
confirmed asymptomatic bacteriuria were treated with 
antimicrobial drugs in accordance with the results of 
sensitivity tests. 

The 60 patients with urinary retention were divided 
into two groups. Group 1 consisted of 23 patients dur- 
ing the initial nine months of the study, who were not 
treated. Group 2 consisted of 37 patients during the 
last .15 months of study, who were treated. Treatment 
consisted of suppressive antimicrobial therapy during 
the period of catheterization and for two days follow- 
ing catheter removal. The antimicrobial drug selected 
for suppressive therapy was nitrofurantoin macrocrys- 
tals (29 patients), Ampicillin (three patients), or tri- 
methroprim-sulfamethoxazole (five patients). The two 
groups were compared as to the microorganisms iso- 
lated and as to the incidence of confirmed bacteriuria. 
Statistical analysis was performed with chi-square 
analysis. 


Results 


Of the 60 patients with urinary retention, 23 patients 
were not and 37 were treated with suppressive antimi- 
crobials. There were no differences noted between the 
two groups in age, race, past history of urinary tract 
infection, length of labor, type of delivery and anes- 
thesia, and duration of catheterization. For all 60 pa- 
tients, no microorganisms were isolated оп the initial 
urine cultures obtained upon insertion of the Foley 
catheter. 

Nine of the 23 patients (39 per cent) not treated with 
suppressive antimicrobial drugs developed confirmed 
asymptomatic bacteriuria. The duration of time of the 
indwelling catheter was an important factor in deter- 
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mining whether or not the patient developed bac- 
teriuria. Of these patients, five of 18 patients (27.8 per 
cent) were catheterized for 24 to 48 hours, and four of 
these five patients (80 per cent) were catheterized for 
longer than 48 hours. Eight of the isolates were E. coli 
and one was group B beta streptococcus. 

Only one of the 37 patients (2 per cent) treated улга 
suppressive antimicrobial drugs developed confirmed 
asymptomatic bacteriuria. The microorganism isolated 
(on the culture obtained the second day following re- 
moval of the catheter) was group B beta streptococcus. 
For this patient, group B beta-streptococcus bacteriuria 
had been treated and eradicated six weeks prior to 
delivery. 

The incidence of bacteriuria was significantly (p < 
0.005) reduced by the use of suppressive antimicrobial 
drugs for urinary retention. 


Comment 


Brumfitt and associates? reported that 13 of 32 
postpartum patients (40.6 per cent) with urinary re- 
tention developed bacteriuria. They concluded that the 
combination of catheterization with an intrinsic blad- 
der abnormality increased the risk of infection. An- 
other factor increasing the risk is the increasing time 
duration of the indwelling catheter. Gonick and asso- 
ciates* reported a series of 72 nonobstetric patients with 
indwelling urethral catheters. Those with catheters in- 


dwelling for longer than four days developed a sig- 


nificantly higher incidence of bacteriuria. 
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The data in the present series are similar. Nine of the 
23 un:reated patients (39 per cent) with urinarv reten- 
tion developed bacteriuria. In addition, the irfcidence 
of bacteriuria increased with the increase in duration of 
the indwelling catheter. Almost all microorganisms iso- 
lated were Е. coli. 

Davis and associate? and Turck and Petersdorf? 
have edvised chemoprophylaxis for patients with rou- 
tine cetheterization at delivery. Although routine cath- 
eterizztion at delivery is no longer performed, the ob- 
stetrican must be aware that patients with indewlling 
catheters are at risk to develop bacteriuria. Garibaldi 
and associates’ confirmed previous reports that sys- 
temic antibiotics may prevent bacteriuria in patients 
catheterized for short periods of time. Furthermore, 
Stamey and associates? confirmed the efficacy о? nitro- 
furantoin or trimethoprim-sulfamethoxazole prophy- 
lactic therapy in urinary tract infections with no emer- 
gence of resistant microorganisms. 

In the present study, the use of suppressive antimi- 
crobial drugs for patients with urinary retention re- 
duced the incidence of bacteriuria from 39 to 3 per 
cent (significance p « 0.005). With the short duration 
of thezapy instituted, no antimicrobial complications 
and nc resistant microorganisms were detected. Thus, 
because of these data, at this medical center. post- 
partum patients who develop urinary retention and re- 


` quire catheterization longer than 24 hours are treated 


with suppressive antimicrobial therapy. 
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Effects of antiprogesterone on pregnancy 


. I. Midpregnancy 


ARPAD I. CSAPO 
BELA RESCH* 
ELISE F. CSAPO 
GABRIELE SALAU 


St. Louis, Missouri 


Isoxazole is a synthetic steroid of the family of androstano[2,3-d] isoxazoles. It is an antiprogesterone: 
(A-P), since by inhibiting the enzyme 38-hydroxysteroid dehydrogenase (38-HSDH), it blocks the 
conversion of pregnenolone to progesterone (P). The antifertility and in vivo mechanism of action of 
this A-P were studied in 130 rats in midpregnancy. The animals were treated on day 10 of 
pregnancy with a single oral dose of vehicle (41 controls) or 1.25 to 10 mg. of isoxazole (58 rats), or 
10 mg. of isoxazole plus 5 mg. of P intramuscularly (31 rats). Subsequently, sampling was done 
once on days 10 through 14 of pregnancy. The samples collected were: (1) sets of conceptuses, (2) 
the tail vein blood, (3) the uterine vein blood, and (4) uterine tissue. The weights of 1,370 
conceptuses were measured, and in 260 plasma and 130 tissue samples the concentrations of: (1) 
P, (2) estradiol-178, and (3) prostaglandin Е (PGF) were determined by radioimmunoassays. The 
minimum antifertility dose of isoxazole was 2.5 mg. per rat (9 mg. per kilogram of body weight), 
while a dose of 1.25 mg. was ineffective. Effective isoxazole treatment provoked fetal death in utero 
by 12 hours and spotting and significant reduction (P < 0.001) in conceptus weight within 24 hours. 
These effects of isoxazole on pregnancy were provoked within 12 hours by a highly significant 
decrease of P in tail and uterine vein plasma and uterine tissue (P < 0.001) and by an increase in 
PGF in uterine tissue (P « 0.001) and uterine vein plasma (P « 0.01). The conclusion that the 
antifertility action of isoxazole resulted from a regulatory imbalance triggered by P withdrawal (Pw), 
rather than from a direct effect of isoxazole on the fetus, was based on the finding that when the 
A-P- induced Pw was prevented by P substitution, pregnancy continued normally. The academic 
and potential therapeutic significance of these observations is discussed. (AM. J. OBsTET. 


GYNECOL. 133:176, 1979.) 


THE SYNTHESIS of the steroid.178-hydroxy-4,4,17a- 
trimethyl-androst-5-ene[2,3-d] isoxazole, briefly isox- 
azole, was described as early as 1963,' along with a 


number of other androstano[2,3-d] isoxazoles. How- | 


ever, this pioneering work stimulated research only on 
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the mechanism of in vitro action of these steroids, spe- 
cifically those of cyanoketone and isoxazole, while the 
examination of their antifertility effect has been a re- 
cent undertaking. 

Ferrari and Arnold? were the first to show that 
isoxazoles, at the low concentration of 8.5 х 1079M, 
achieve 50 per cent inhibition of bacterial 38- 
hydroxysteroid dehydrogenase (38-HSDH). Goldman 
and Sheth? demonstrated that isoxazoles bind stoi- 
chiometrically to the active site of 38-HSQH, can- 
not be removed from the binding sites by difution, and 
(due to their structural resemblance to the substrate, 
pregnenolone) have a high degree of specificity. Mc- 
Carthy and associates* documented the effect of cya- 
noketone on adrenal corticosteroidogenesis by showing 
that when the first intermediate 5-pregnene-3,20-dione 


Ф 


0002-9378/79/020176--08$00.80/0 © 1979 The C. У. Mosby Со: 


Volume 133 
Number 2 


(rather than pregnenolone) is used as substrate and 
thus 38-HSDH is bypassed, isoxazoles reduce the rate 
of isomerization by ~30 per cent but do not stop pro- 
gesterone (P) synthesis. Significant was the additional 
finding? that cyanoketone inhibits 38-HSDH in situ 
within three hours in the corpus luteum, ovarian fol- 
licle, stroma, trophoblast, and adrenal cortex. For rea- 
sons of convenience and brevity, these compounds that 
inhibit 38-HSDH will be referred to as antiprogester- 
ones (A-P's), even though we are aware that inhibition 
of the enzyme also supresses the synthesis of corticoste- 
roids, androgens, and estrogens at different degrees in 
the various species. 

Our interest in A-P's resulted from a series of clinical 
trials, recently reviewed,® which demonstrate (by lute- 
ectomy evidence, complemented by sequential P assay) 
that pregnancy in woman, as in several animal models,’ 
cannot withstand a P deficiency of critical degree. Fur- 
thermore, using the highly specific immunologic meth- 
od of passive immunization against P (with A-P serum), 
we demonstrated in the rat mocel that it is P deficiency 
“per se, and not some side effect of luteectomy, which 
terminates pregnancy.® ? Since these immunologic 
studies were limited by the availability of an ample 
quantity of purified A-P serum with high P binding 
capacity, in early 1977 we obtained (by custom syn- 


thesis) 500 ml. each of cyanokztone and isoxazole to . 
study the in situ actions of these A-P’s on the regulatory . 


balance of pregnancy. The pilot experiments* showed 


that the vaginal administration of a single dose of 20: 


mg. of A-P to. rats at 10 day's pregnancy rapidly and 


significantly reduces P levels and terminates pregnancy. , 


Of the various A-P's, cyanoketone was used first to 
induce premature labor. This experiment showed that 
a reduction of P and a subsequent rise of prostaglandin 
(PG) precede the onset of A-P-induced labor.!? Despite 
this significant finding with cyanoketone we focused 
our interest on isoxazole, beczuse Sterling-Winthrop 
researchers reported!! advanced studies with the orally 
active inhibitor of rat adrenal and ovarian-placental 
58-HSDH —isoxazole (Win 17,625). This study showed 
that the compound at the oral dose level of: 12 mg. per 
kilogram predictably terminates pregnancy at day 10 in 
rats, an effect which is preverted by the concurrent 
injection of 4 mg. of progesterone; 100 mg. ber monkey 
per day fon five days.intercepts pregnancy in monkeys 
mated on days 11 to 16 of consecutive menstrual cycles; 
and 500 mg. per monkey disrupts established pregnancy, 
an effect which is prevented by concurrent injection of 


*Сѕаро, A. I: Unpublished observations. 
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Table I. The grouping of animals 


Sampled 
No. : Treatment at day 10 "^ Yt days 


41 Vehicle controls 10-14" 
43 10 mg. of isoxazole 10-14 
15 1.25-5 mg. of isoxazole 14 


81 10 mg. of isoxazole + 5 mg. of P 14 


progesterone. Also while this compound inhibits adre- 
nal ar.d ovarian-placental steroidogenesis equally in the 
rat, tne drug terminates pregnancy in the monkey 
without alteration of adrenal function. 

This information work" stimulated extensive studies 
in our laboratory that focused on the assessment of the: 
(1) minimum effective dose of isoxazole when the com- 
pound is administered orally in a single treatment; (2) 
in situ mechanism of action of this steroidal A-P on the 
regulatory balance of pregnancy and on the uterine 
contents; (3) time course of the regulatory and biologic 
changes provoked by isoxazole treatment; and (4) side 
effects (if any) of the biologically effective isoxazole 


. dose. 


Material and methods 


Animals. The experimental animals were Sprague- 
Dawley rats. They were mated by the breeder (Holtz- 
man) and selected for the study if they were sperm 
positive at day 0. T'he rats were shipped to the labora- 
tory, where palpation on day 9 excluded those animals 
that were not pregnant or that had small litter size. The 
selected rats were kept in individual cages at a constant 
temperature (22? C.), exposed to 14 hours of light and 
10 hoars of darkness, and fed a Purina diet.* 

A total of 130 pregnant rats were studied as de- 
scribed in Table I. The experiments began on day 10 of 
pregnancy at 9 A.M., when each animal was weighed 
and assigned to a ireatment group. The animals were 
observed for six to 96 hours at two-hour intervals, be- 
tween 9 A.M. and 5 P.M., and once at 9 p.m. and mid- 
night. The deviant behavior of the experimental ani- 
mals zs opposed to the controls was recorded. 

The rats were treated on day 10 of pregnancy with a 
single oral dose of isoxazole in the range of 0 to 10 mg. 
(suspended in 1 ml. of 1 per cent aqueous gum trag- 
acanth). Groups of animals (Table 1) also received, in 
addition to 10 mg. of isoxazole, a single intramuscular 


` dose of 5 mg. of P (in 0.1 ml. of sesame oil) at 0 to 24 


hours after administration of A-P. At various times 


. after A-P treatment, tail and uterine vein blood and 


uterine tissue samples were collected for progesterone 


*Rabton-Purina, St. Louis, Missouri. 
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Table II. The biologic actions of isoxazole without and with progesterone 





No. of 
' animals 


~S Schedule of treatment 


* Vehicle control 12 
1.25 mg of isoxazole 5 
10 mg. of isoxazole + P* at 0-6 hr. 15 
10 mg. of isoxazole 17 
2.5-5 mg, of isoxazole 10 
10 mg. of isoxazole + P* at 12-24 hr. 16 
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Conceptus 
weight (mg.) 


Spotting 
on day 11 


10x1 - 418 + 3 (п = 109)a 
10 +1 Е 413 +8 (п = 47)b 
19 +1 - 390 + 2 (n = 175)c 
10+] + 17 + 1 (n = 196)d 
10+1 + 29+2(n= 104)e 
10+1 + 39 + 2 (n = 157) Ғ 


All values are means + S.E. The differences in conceptus weights are highly significant (P < 0.001) between subgroups of the.two 
major groups and also between c and a or b; d and e or f; and e and f of the subgroups. 


*5 mg. of progesterone, single intramuscular dose. 


(P) estradiol-178 (E; and prostaglandin F (PGF) 
radioimmunoassays (RIA’s). 

In addition, during hysterotomy it was determined 

whether the fetuses were alive or dead, and after re- 
. moving the conceptuses their weights were measured. 
Each animal was sampled only once to exclude the 
possible effect of repeated sampling on the final re- 
sults. 

Grouping of animals. The grouping of the experi- 
mental animals is described in Table I. Of a total of 130 
pregnant rats, the controls were sampled at days 10 
through 14 of pregnancy to provide normal daily val- 
ues for plasma and tissue P, E;, and PGF levels, as well 
as for conceptus weight. A group of 43 rats received 10 
mg. of isoxazole on day 10 and were sampled six and 
12 hours later, or on days 11 through 14. This study 
was conducted to determine the time course of the 
isoxazole-induced regulatory imbalance and the con- 
sequent changes in the conceptuses. Fifteen rats were 
given 1.25, 2.5, or 5 mg. of isoxazole on day 10 of 
pregnancy and sampled on day 14 to identify the 
minimum effective isoxazole dose. Finally, on day 10 
31 rats received a single intramuscularly dose of & mg. 
of P, at 0, six, 12, or 24 hours after the administration 
of 10 mg. of isoxazole, to determine whether P sub- 
stitution would prevent isoxazole action and, if so, the 
time when the effect of this A-P becomes irreversible. 

Sampling. The plasma and tissue samples and the 
conceptuses were collected after administration of 
ether anesthesia. Each animal was sampled only once, 
simultaneously providing tail and uterine vein blood 
samples, uterine tissue, and conceptuses. A distal por- 
tion of the tail was cut off and 3 ml. of blood were 
collected in a heparinized polypropylene tube at 0° C. 
The blood was rapidly centrifuged and the plasma was 
stored at —20° C 

The animal was then transferred to the operating 
table for laparotomy and for the collection of 1.5 ml. of 
uterine vein blood using a heparinized syringe and a 25 
gauge needle. Blood collection was successful in all the 


130 animals, but in only 24 were 1.5 ml. collected 
within two minutes. When rapid collection failed it was 
discontinued, regardless of the volume of blood col- 
lected, and if the plasma obtained measured less than 
0.8 ml., only P, not PGF, was measured. Finally, the 
uterine horns were opened (by a longitudinal incision 
at the antimesometrium side) to détermine whether the 
conceptuses were alive or deal and to measure their 
weights. The empty uteri were then rapidly freed from 
the mesometrium, blotted, weighed, and stored at 
—20° С. 

Radioimmunoassays. Radioimmunoassay for P was 
conducted according to the method of Morgan and 
Cooke'?; for E; according to Hotchkiss, Atkinson, and 
Knobil'?; and for PGF according to Hertelendy and 
Biellier.'* All data were tabulated and subjected to Stu- 
dent's t test to determine statistically significant differ- 
ence among the various treatment groups. 


Results 

The average weight of the pregnant animals at 
treatment on day 10 was 277 + 2 grams. When sam- 
pled at day 14, the intact pregnant rats had a mean 


weight gain of 20 + 1 grams (characteristic of normal ~ 


pregnancy), while those with interrupted pregnancy 
had gained only 4 + 2 grams (P « 0.001). This failure 
of normal weight gain in the isoxazole rats thus 
signaled interrupted pregnancy before the animal was 
sampled. 

The additional biologic effects of isoxazole treat- 
ments are described in Table II. Data were tabulated 
for the 75 animals that were sampled at day 14, while 
data for the remaining 55 rats that were sampled at 
earlier times are illustrated in Fig. 1. / 

Table II shows that the litter sizes of the groups of 
rats were normal and comparable, thus excluding this 
parameter as a variable in further consideratigns. It 
also shows that the six different regimens were either 


effective or ineffective in interrupting pregnancy, re- . 


ducing the six groups to only two major categories. 
& 
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Treatment with vehicle alone or an effective dose of 
this A-P (10 mg.), which, however, was rendered inef- 
fective by P substitution within six hours, resulted in 
normal pregnancy. The ineffectiveness of these treat- 
ments (in 32 rats) was already reflected not only by 
normal weight gain but even earlier by.the absence of 
spotting and eventually by the normal appearance of 
the conceptuses and by their weights (—400 mg., mea- 
sured in a total of 331 conceptuses). 

In contrast, treatment with 2.5, 5, or 10 mg. of 
isoxazole or with 10 mg. of isoxazole plus P (delayed 
for 12 hours or longer after A-P treatment) provoked 
spotting in 24 hours, the intrauterine death of the con- 
ceptuses, and their resorption. This effect was clearly 
reflected by a highly significant (P « 0.001) reduction 
in conceptus weight to ~30 mg. (measured in a total.of 
457 conceptuses). The difference in conceptus weight 
was, of course, also highly significant (P < 9.001) be- 
tween each of the subgroups of all the normai pregnant 
and “aborting” animals. The term “aborting” is used 
here advisably since, while between days.10 and 14 of 
interrupted pregnancy the conceptuses were gradvally 
resorbed rather than expelled, when the dead fetopla- 
cental unit eventually weighed cnly ~10 mg. it became 
a pulpy mass that was discharged by the u:erus. We 
observed this last stage of interrupted pregnancy only 
occasionally, since our study terminated at day 14 and 
thus resorption of the conceptuses usually did nct 
reach the —10 mg. level. 


Table II also shows that, although the animals were - 


either normal pregnant or aborting, the conceptus 
weights of the various subgroups in the same category 
were slightly but significantly different (P < 0.001). 
Early P substitution protected pregnancy from the 
antifertility action of isoxazole. Nevertheless, a slight 
A-P effect was reflected in a transient retardation of 
.conceptus growth. Also, while a moderate reductior: in 
isoxazole dose or delayed P substitution (for 12 hours 
or longer) did not prevent the antifertility action of 


A-P, it delayed the effect slightly as reflected by the | 


retardation of resorption. Finallv, Table II shows that 
under the present study conditions, the minimum ef- 
fective dose of isoxazole was 2.5 mg. per rat (€ mg. per 
kilogram of weight). 

Fig. 1 describes normal conceptus growth in the con- 
trols and the rate of resorption of the conceptuses in 
the rats rXceiving 10 mg. of isoxazole. It presents the 
conceptus weights of 29 control and 26 isoxazole- 
treated animals, in addition to those 29 described in 
Table 1I. These 84 rats (out of 130) were sampled at 0 
or six, 12, 24, 48, 72, and 96 hours after treatment. 
This study showed tha: ~12 hours after administering 
Re Te the conceptuses were already dead, thus ex- 
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„Days of Pregnancy 


Fig. 1. The effect of isoxazole on conceptus weight. Between 
days 10 and 14 of pregnancy 408 conceptuses were measured 
in 41 normal controls and 496 conceptuses in 43 isoxazole- 
treated rats to determine the isoxazole-induced changes in 
conceptus weights. A number over a symbol represents the 
number of conceptuses examined at the given time during 
pregnancy. While during the four-day observation period the 
concep:us weights of the controls increased from 75 + 2 mg. 
to 418 + 3 mg. (P < 0.001), those of the isoxazole rats de- 
creased to 17 + 1 mg. (P < 0.001). Note, that as soon as 24 
hours after treatment with 10 mg. of isoxazole the conceptus 
weight was only 74x 1 mg. rather than 83 + 3 mg. 
(P < 0.001), and that subsequently the difference in concep- 


tus weights between control and experimental rats increased. 


plainirg why P substitution at 12 hours is ineffective. 
However, the weight of the.conceptuses was sig- 
nificantly different (P « 0.001) from that of the con- 
trols only at 24 hours after treatment. The near linear 
resorption rate after 24 hours accounted for the 
slightly higher weights of the conceptuses of the 2.5 
and 5 mg. isoxazole rats and the 10 mg. isoxazole rats, 
which received P at 12 to 24 hours (Table II). For, if 
resorption is linear, its slight initial delay, caused by the 
reduction of the dose of isoxazole or by P substitution, 
should slightly increase conceptus weight at day 14. 
This high predictability of the biologic actions of 
isoxazole and isoxazole. plus P in' pregnant rats indi- 
cated that profound regulatory changes precede them. 
This premise has been examined by collecting tail and 
uterine vein plasma and uterine tissue samples in each 
of the 130 rats at the time when their conceptus weights 
were measured. These 390 samples were assayed for P, 
Es, and РСЕ. P and Eg, in the tail vein plasma P and 
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Fig. 2. The effect of isoxazole on uterine tissue progesterone, 
estradiol-178, and prostaglandin F levels. Between days 10 
and 14 of pregnancy P, E,, and PGF were measured in the 
uterine tissue of 41 control and 43 isoxazole-treated rats to 
determine the isoxazole-induced changes in the regulatory 
conditions of pregnancy. A number over a symbol represents 
the number of samples assayed. Note, that while the indicated 
estradiol surge of the isoxazole rats was not statistically 
significant, the decrease in progesterone and increase. in pros- 
taglandin F levels were already highly significant at 12 hours 
(P « 0.001). This isoxazole-induced regulatory imbalance was 
sustained during the four-day observation period. 


PGF, in the uterine vein plasma and Р, ЕЁ», and PGF in 
the uterine tissue were measured in duplicate by RIA. 
However, since the rapid collection of at least 0.8 ml. of 
uterine vein plasma was successful in only 24 rats, both 
PGF and P were measured in only these samples. 

' Table III quantitatively describes the changes, which 
were induced by isoxazole administered on day 10, in 
P, Eg, and PGF levels at day 14 in 75 rats. As before 
(Table 11), the six subgroups formed only two major 
categories, sharply dividing the normal pregnant and 
aborting animals. While the subgroups of the first cate- 
gory were significantly different (Р < 0.001) from 
those of the second, there were no significant differ- 
ences between the subgroups of the sanie category. In 
each subgroup the P concentration was the lowest in 
peripheral plasma, higher in uterine vein plasma, and 
highest in uterine tissue. The higher concentration in 
tissue than in plasma might be explained by specific P 
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Fig. 3. The effect of isoxazole on the progesterone levels of 
the tail and uterine vein plasma and uterine tissue. To deter- 
mine the temporal relationship of the changes in plasma and 
tissue P levels between days 10 and 14 of pregnancy, P. was 
measured in the tail and uterine vein plasma and uterine tis- 
sue samples of 41 controls and 43 isoxazole-treated rats. The 
number'of uterine tissue samples assayed at any given stage of 
pregnancy is illustrated in Fig. 2, and the number of tail or 
uterine vein plasma and uterine tissue samples assayed was 
the, same. Note that throughout: four days observation, in 
both groups the P levels were the lowest in the peripheral 
plasma, higher in uterine vein plasma, and highest in uterine 
tissue. Note also that the. rate of Pw was faster in plasma than 
in uterine tissue. 


binding in the uterus, while the higher P concen- 
trations found in uterine compared with tail vein 
plasma might be the result ofa Bias intrauterine con- 
tribution to P synthesis. 

"The drastic isoxazole-induced changes in Ke» levels 
in plasma and uterine tissue samples were not accom- 
panied by significant changes in Е, levels. It is of 
further interest that in each group the E; concenrsation 
in the uterine tissue was ~5 times higher (P « 0.001) 
than.that in the peripheral plasma, demonstrating 
specific Е, retention by the uterus, regardless X 
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Table III. Tail and uterine vein and uterine tissue progesterone, estradiol-178, and prostaglandin F 
levels at day 14 of pregnancy, after treatment at day 10 


TH 
No. of : Uterine vein 
animals | P (ng./ml.) | E2(pg./ml.) | P (ng./ml.) 










Uterine tissue 









Schedule of treatment 





Vehicle control І 19 67 +4 63 + 5 79 +7 91+9 346+ 18 95 +4 

1.25 mg. of isoxazole 5 63 +4 67 + 6 64 + 9 77 = 9 321 + 10 13 +3 

10 mg. of isoxazole +P* at 0-6 hr. 15у T7AxE 75 +4 81x6 84 + 4 348 + 25 38+ 7 

^ Total 32 70=3 68 +3 77 +4 86 +4 342 +13 30 + 4 
10 mg. of isoxazole 17 18-2 61-4 25 € 2 17:1 341 +99 77 + 12 
2.5-5 mg. of isoxazole 10 2224 67 +6 22 €4 28 € 2 339 + 14 112 + 18 
10 mg. of isoxazole + P* at 12-24 hr. 16 211 7345 25 x2 30 x2 358 + 37 116 + 22 
Total : 43 2041 66 + 3 24+1 28-1 347+ 16 98 + 10 


All values are means + S.E. The differences in P and PGF are highly significant (P < 0.001) between subgroups of the two 


major groups and, of course, between the mean values of the two major groups. The differences in E; are not significant. 


*5 mg. of progesterone, single :ntramuscular dose. 


whether measured from a normal pregnant or abort- 
ing animal. 

In sharp contrast to Е,, the PGF concentration in the 
uterine tissue was significantly higher (P « 0.001) in 
the aborting than in the intact pregnant rats. The fact 
that this increase in uterine tissue PGF levels was mea- 
sured when the P levels were crastically reduced is of 
considerable further interest. 

Fig. 2 describes the day-by-day changes, between 
days 10 and 14 of pregnancy, in the levels of uterine 


tissue P, Ey, and РСЕ. This figure is based on results , 


obtained between days 10 and 13 in 29 control and 2 
isoxazole rats, and on day 14 in 12 control and 17 
isoxazole animals (already described in Table II). Since 
the mean + standard error (S.Z.) values measured at 
day 14 are described in ‘Table П and since the average 
+5.Е. of all animals assayed for tail plasma P was only 
11 + 1 per cent; uterine vein plasma P, 11 + 1 per. 
cent; uterine tissue P, 10 + 1 per cent; tail vein plasma 
E, 10 + 1 per cent; uterine tissue E;, 6 + I per cent; 
and uterine tissue PGF, 16 € 2 per cent, only the 
means, and not the +S.E. values, aré presented in Figs. 
2 and 3. ы 

In the controls, P and Е, levels slightly increased 
while the PGF levels decreased during the four-day . 
observation period. In contrast, the rats that receivec 
10 mg. of isoxazole showed a rapid and drastic P with- 
drawal (Pw), which was highly significant (P x 0.001; 
throughaut the four-day observation period. This ac- 
tion of is\xazole was maximal at 24 hours and sub- 
sequently the uterine tissue P levels remained lcw, 
probably because the death of the conceptus at 12 
hours’reduced the luteotrophic action of the fetopla- 
cental unit. 

During the initial 24 hours the uterine tissue E; levels 


' J the isoxazole rats seemed to increase more sharply 
* 


than those of the controls (Fig. 2). However, neither 
this indicated E, "surge" nor the subsequent decline in 
E; levels was statistically significant. In contrast, the in- 
crease in uterine tissue PGF of the isoxazole rats was 
already highly significant (P « 0.001) at six hours and 
this difference, between isoxazole and control rats, re- 
mained significant (P « 0.001) throughout the four- 
day period of observation (Fig. 2). Thus, at reduced P 
levels PGF remained elevated relative to contro! values, 
despite the gradual decline in both groups during four 
days. The decrease іп P and increase in PGF levels were ` 
maxiraal at ~24 hours after isoxazole treatment, indi- 
cating that subsequently the regulatory imbalance was 
sustained by an indirect (consequent) action of the A-P. 
Fig. 3 illustrates the day-by-day changes (during four 
days) of the P levels in the tail and uterine vein plasma 
and uterine tissue samples of 41 control and 43 
isoxazole.(10 mg.) rats. It shows the similarity in the 
isoxazole-induced changes in the plasma and tissue P 
levels and the highly significant (P « 0.001) differ- 
ences, throughout the study, in the P levels of the con- 
trol and isoxazole rats. The comparison of the rate of 
Pw in the uterine tissue and in the tail and uterine vein 
plasma samples indicates that plasma P decreases more 
rapidly than uterine tissue. P, suggesting that the pri- 
mary target of isoxazole is ovarian 38-HSDH and that 
uterine tissue P decreases because the systemic supply 
of Pis drastically reduced by the A-P. Furthermore, the . 
three sets of data together show a nadir in P levels at 24 
hours and a slight rebound after 48 hours, suggesting 
that at this time the isoxazole effect on P synthesis di- 


‚ minishes. During the four-day period of observation 


the Е, levels of the tail vein plasma remained stable 
(between 60 and 65 pg. per milliliter) with no differ- 
ence between control and isoxazole rats. 

In those 24 rats in which rapid uterine vein puncture 
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yielded sufficient plasma for both P and PGF assays in 


replicate, the following PGF concentrations were mea- . 


sured. In' rats sampled on day 10 the plasma PGF 
was &.7 + 1.8 ng. per milliliter, and in another six rats 
sampled at day 14it was only 5.2 + 0.2 ng. per milliliter 
(P « 0.05). Six rats which received 5 mg. of P on day 10, 
immediately after 10 mg. of isoxazole, had 5.7 + 0.9 


‘ny. of PGF per milliliter on day 14, a value similar to 


that of the 14 day controls. In contrast, those six rats 


- which received 10 mg. of isoxazole without P on day 10 


and were aborting at day 14 had 23.0 + 5.1 ng. of PGF 
per milliliter (P « 0.01). Apparently, the isoxazole- 
induced Pw not only increased uterine tissue PGF sig- 
nificantly (Table III, Fig. 2) but also provoked PGF 
release into the uterine vein. However, this. conclusion 
is tentative and requires confirmation, since the isox- 
azole group consisted of only six animals and the +S.E. 
was considerable (22 per cent). 

' Finally, it is of outstanding importance that none of 
the experimental animals in this study showed any be- 
havior different from that of the controls. Neither was 
there any evidence that isoxazole directly affects the 
fetus. For, when the action of isoxazole (in provoking a 
regulatory imbalance) was prevented by P substitution, 
the fetuses had normal appearance. These observa- 


tions indicate that a single 10 mg. dose of isoxazole, 


which terminates normal pregnancy in 12 hours, has 
no detectable effects other than the provocation of a 
regulatory imbalance. 


Comment 


The present experiments have shown that when the 


, enzyme 38-HSDH, which converts pregnenolone to P, 


is blocked by A-P at the dose levels of 2.5 mg. (9 mg. 
per kilogram of body weight) per rat or more, P de- 
creases precipitously and significantly (P < 0.001) in 
plasma and tissue samples and PGF significantly in- 
creases in uterine tissue (P <0.001) and uterine vein 
(P < 0.01) samples. This A-P-induced regulatory im- 
balance is already well advanced at six hours and cul- 
minates at 24 hours. It brings about fetal death in utero 
within 12 hours and uterine bleeding within 24 hours, 
followed by resorption of the conceptuses. The prem- 
ise that it is isoxazole-induced Pw (rather than a direct 
toxic action of isoxazole on the fetus) that provokes 
fetal death in utero was validated by the additional 
finding that pregnancy was sustained normally if Pw 
was prevented by P substitution within six hours after 
A-P treatment. We are presently trying to determine if 
the effect of isoxazole on the fetus can be overcome by 
administering exogenous corticosteroids. | | 
Evidently, isoxazole predictably terminates preg- 
nancy because it provokes Pw of a degree that is 


one 
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incompatible with the maintenance of pregnancy. De- 
spite increased PGF levels, however, the uterine con- 
tents were not discharged until they were reduced by 


: resorption to à pulpy mass. Probably after fetal death 


in utero at day 10, the placentas remained attached for 
several days and sustained endocrine function to some 


degree, as indicated by the failure of the P levels to - 


continue to decline after the drastic fall during the ini- 
tial 24 hours. i 


These observations raised the questions of ТЕЕ 


isoxazole can terminate pregnancy not only at day 10 
but also when: (1) the blastocysts are not yet implanted, 
preparing the way for the development of postconcep- 
tional "after pill; (2) the blastocysts are already im- 
planted but pregnancy is still at its early stage, offering 
a model for clinical trials in "menstrual induction”; (3) 
the fetoplacental unit is too far developed to be re- 
sorbed by the uterus and could be expelled premature- 
ly, allowing a critical examination in an animal model, 
the regulatory background of miscarriage, and prema- 
ture labor; and (4) gestation approaches term, offering 
an animal model for the study of the onset of labor, 
induced labor, and the functional disorders of parturi- 
tion. 

To answer these questions and to develop the ap- 
propriate animal models for clinical trials, these pro- . 
posed.studies have been initiated in our laboratory, are 
in the advanced stages, and will be reported elsewhere. 
They forecast that regardless of the stage of gestation, 
isoxazole-induced Pw terminates pregnancy, suggest- 
ing that (in the rat at least) critical Pw is incompatible . 
with maintenance of pregnancy. A similar regulatory 
role of progesterone in pregnancy maintenance has 
been demonstrated in numerous ‘species. By use of a 
specific A-P this study has demonstrated a reciprocal 
relationship between P and PGF synthesis and release. 
Injection of a related compound (cyanoketone) indi- 
cated a similar relationship in sheep," confirming the 
earlier demonstration in pregnant goats’: !5 and cyclic 
sheep” that induced Pw resulted in accelerated release 
of PGF from the uterus. These studies with A-P should 
now be extended further to include a variety of animal 
models; to determine with certainty if the indispens- 
ability of P during pregnancy is a generally valid basic 
law and whether. partial P deficiency корны nor- 
mal fetal development. ' 

The "ideal" method for fertility managemgfit has not 
yet been developed and habitual abortion, premature 
labor, induced labor, and the functional disorders of 
parturition are persistent and unresolved. proklems. 
'The clarification of the role of P in the basic mechanism 
that controls the maintenance and termination of 


pregnancy might have a pivotal effect on academic \ ` 
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. velopments.in this field of reproductive medicine ‘in 


that it can considerably simplify current concepts re- , 


garding the basic issue of how the function of the 
pregnant uterus is controlled. 

If, in addition, isoxazole (or compounds with similar 
mechanisms of action) is well tolerated bv all species 
: examined and eventually by patients, the clinical trials 
with isoxazole at different stages of pregnancy could 
revolutionize therapy ranging from contraception to 
parturition. 
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My eye and heart are zt a mortal war 
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THOMAS W. McELIN, M.D., M.5., F.A.C.O.G., F.A.C.S. 


Evanston, Illinois 


GOVERNMENT-CONTROLLED National Healt In- 
surance (NHI) is currently flaunted as the solut2n to 
disproportionately rising medical costs and as a m=thod 
of correcting real and alleged deficits in our present 
health care system. 

The proposed changes, farthest to the left anc cur- 
rently favored by the Carter administration and папу 
of the key, majority party legislators, would ad-ance 
this nation toward a health service comparable t that 
in Great Britain, where government possesses vir-ually 
-complete control over medical care. 

During a visit to England in November of 1977, 
Joseph A. Califano, Secretary of Health, Education, 
and Welfare (HEW), “told reporters for the Time that 
Britain's system of socialized medicine is likely to-form 
the basis for the О. S. National Health System due to be 
set up by the Carter administration. He went inte rap- 
tures over Britain's program and said it was a 'trezzedy' 
the U. S. had not adopted the same plan long :go."! 
Subsequently, Mr. Joseph A. Califano has questoned 
whether our system is even viable enough to srstain 
the implementation of a national health insu-ance 
program. 

Such a violent change would, to me; be an anatLema. 
The Bureaucracy of the Potomac has not demonst-ated 
outstanding administrative expertise in its abilty to 
manage large-scale health programs, as evidenc-d by 
the 1976 swine flu fiasco, the management of Veterans 
Administration hospitals, the Indian Health Se-vice, 
Medicare and Medicaid, and growing fiscal problems in 
the End Stage Renal Disease (E.S.R.D.) Program It is 
an acknowledged fact that the most efficient deliverers 
of E.S.R.D. care are the profit-making dialysis ceaters. 
The largest such operation is in Boston and its avzrage 
charge for dialysis treatment is 11% less than theaver- 
age charge in nonprofit facilities.? 


Presidential address, presented at the Eighty-ninth Anual 
Meeting of the American Association of Obstetrician- 

and. Gynecologists, Hot Springs, Virginia, September 

7-9, 1978. 
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In addition, it is impossible to issue accolades to the 
federal administrative ability as we view Amtrak, the 
Postal System, and the tragic bankruptcy of the Social 
Security Administration ($4.1 trillion in unfunded So- 
cial Security liabilities? has to represent moral and fiscal 
bankruptcy by anyone’s definition). A typical federal 
solution to the Social Security debacle has been a mas- 
sive increase in required contributions and a concomi- 
tant campaign to delay retirement so that benefits will 
not have to be paid unti] a later date, which of course 
simultaneously diminishes employment positions for 
those of younger age. 

NHI advocates cite rising health care costs as jus- 
tification for increased federal intervention. That 
health care costs are up is a certainty. Measured by the 
consumer price index (C.P.I.), the cost of medical care 
had risen to 184.7 by the end of 1976. (In other words, 
something that cost a dollar in the baseline year of 1967 
had increased to almost $1.85.) Health planners tell us 


· that medical care is the Беш! item in the C.P.1., 


but that is not true. 

Compared to the medical care rise to 185, witness the 
following: legal charges, 199.9; postal charges, 222.3, 
and this index has, of course, been enormously in- 
creased recently; Social Security charges (in 1977), 
332.4. This is not to say that health care costs are ac- 
ceptable and that physicians and others who provide 
health care to this nation will not have to redouble their 
efforts to hold costs down where possible." | 

The government's track record being what it is in 
other fields of endeavor, we have to marvel at the 
diehard faith of those who still believe in governmental 
solutions. But somehow the misguided religion lingers 
on. It becomes almost fanatic when the issue is health 
care. 


over the past 15 years were plotted on one chart and if 
the soaring federal expenditures on Medlicare and 
Medicaid for the same time period were plotted on 
another, the lines would precisely track each wQher.' 
Incidentally, the growth of per-capita spending Xor 
hospital care during the past five years has been the 


In addition, if the rising cost of hospital месте 
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same in the United Kingdom as in the United States, 
even though expenditures for hospital care in the 
United Kingdom are completely and directly con- 
trolled by the government? 

NHI advocates rebut with the implication that a 
tax-financed system would eventuate, if not in "free" 
medical care, at least in vastlv less expensive medical 
care. This is a patent untruth, as evidenced by the 
following: 

1. Private insurance companies can process Medi- 
care claims for half what it costs the Social Security 
Administration. 

2. The length of a hospital stay in a veterans’ facility 
is approximately twice that in a private institution for 
identical treatment, according to a Government Ac- 
counting Office study. 

3. The Congressional Budget Office and the Coun- 
cil on Wage and Price Stability have warned that a tax- 
financed health system would be vastly more infla- 
tionary than our current system. Let us not forget that 
Medicaid expenditures were triple the projected rate in 
the first operational year. 

4. Conversion to a tax-financed system would cause 
a catastrophic increase in demand for medical service. 
There could be no simultaneous or near-simultaneous 
increase in the supply of physicians, paramedical per- 
sonnel, and health care facilities. The inevitable conflict 
between demand and supply would result in assem- 
bly-line medicine and even medical rationing. 


Despite such warnings? and basic economic logic, : 


this nation appears destined to follow the same path 
that has led to pathetic medical chacs in the United 
Kingdom. 

Witness the preparatory maneuvers: 

l. The Supreme Court has decreed that citizens 
(let's call them "padents") have no constitutional right 
to choose their own physician when care is provided by 
federal monies. 

2. The Professional Standzrds Review Organization 
(PSRO) law allows nonphysician employees to insist 
upon hospital dismissal of a patient against medical 
advice. This technique has only occasionally been in- 
voked, but it is an established law and it is a frightening 
law. PSRO’s, abolished in the current budget, were 
given one more year of life only by Mr. Joseph 
Califang’s urgent insistence. The President’s powerful 
Office of anagement and Budget had concluded that 
no cost co!)tainment had beer. achieved by this cumber- 
some, expensive, and time-consuming cookbook exer- 
cise 






d that there was no apparent improvement in 
ity of patient care. In effect, the PSRO’s have been 
tod to shape up or ship out. 
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3. The National Health Planning and Resources De- 
velopment Act gives government great power to pre- 
vent hospitals from supplying certain servicgs. This, of 
course, has the commendable purpose of preventing 
duplication of service, but the opportunity for capri- 
cious abuse of power is now extant. 

4. Increased federal control would inevitably lead to 
a decrease in patient privacy. Confidential safeguards 
against release of confidential medical records are al- 
ready being flouted at all levels by government agen- 
cies, according to a report prepared by the National 
Bureau of Standards. 

5. Even with massive federal support to certain 


. Health Maintenance Organizations (HMO's), some 


administrators of such facilities acknowledge that med- 
ical care can be achieved less expensively in the private 
sector. In discouraging reality, HMO’s are still a long 
way from living up to their premises and their promis- 
es. Two Chicago HMO's have gone out of business 
amid charges of fraud, misleading recruiting practices, 
and failure to provide promised medical services. 
HMO's have been slow to grow enough to be econom- 
ically viable, despite massive, start-up financing and 
coninuing financial support from the federal govern- 
ment. Cost savings are often difficult to prove, and 
there may be some serious cracks in the theoretical 


foundation of HMO’s, particularly in the much-lauded’ 


but difficult-to-prove area of preventive medicine.” ' 

6 The actions and attitudes of the Food and Drug 
Administration tor the last decade clearly suggest that 
this agency has dissembled and hidden its intent to con- 
trol medical practice. When a governmental agency, 
through devious and demagogic means, seeks domina- 
пог. of drugs, devices, vaccines, radiologic and diag- 
nostic products, informed consent, and medical prac- 
tice and research, it jeopardizes the fundamental 
integrity of both American medicine and American 
science.” 

Thus, the pattern of logic (in my opinion, egre- 
giously erroneous) for government takeover has been 
prepared; certain enabling legislation, if you will, has 
already been enacted and only the final coup—a NHI 
Prcgram—awaits polish, compromise, and passage 
with the ultimate tragic implementation to follow. 

АЛ this has occurred despite three opinion surveys in 
February of this year (a summary of 100 regional hear- 
ings held throughout the country on NHI by HEW, a 
Harris survey, and a study by the Robert Wood Foun- 
daton), which gave one clear message: Americans want 
no part of a National Health Service (NHS) such as that 
operating in Great Britain.? 

All this despite the fact that only 6% of American 
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consumers have no health insurance protection'^—a 
‘figure still unacceptably high—and the majority of 
America ngdo not have catastrophic medical insurance, 
a problem that even I acknowledge requires govern- 
ment intervention. . 

To envision the medical world of our future, the 
British model is the only reasonable one to study. The 
United Kingdom and the United States are modern, 
Western, industrialized nations, and the players (pa- 
tients and physicians) have a common cultural heritage. 
What is the current status of the NHS of the United 
Kingdom? 

My primary source is the Report of the British Hos- 
pital Doctors’ Federation in a 1977 document entitled 


Evidence to the Royal Commission. on the National Health 


Service.'! The Federation, whose constituent associ- 
ations, the Hospital Consultants and Specialists Asso- 
ciation and the Junior Hospital Doctors Association, 
command a membership of approximately 10,000 
hospital doctors, is the only organization that can claim 
to represent exclusively the views of hospital doctors. 
This document presents a frightening and dismal 
analysis of the current state of affairs in British 
medicine. I will attempt to summarize the highlights of 
this manuscript. I will not use extensive quotation 
marks because continuity would be disrupted. Hence- 


forth, when I use the pronoun "we," I am speaking as ` 


our British confreres wrote. І | 

We believe that conditions in the NHS, which have 
been deteriorating for some years, have been worsened 
by the reorganization of 1974 and the recent economic 
situation. Conditions are now such that urgent action is 
called for if the provision of services to the public is not 
to collapse. In many geographic areas, and in some 
specialties, the NHS is currently providing little more 
than an emergency service. 

We are particularly concerned about the dearth of 
British graduates wishing to enter a career in hospital 
pracüce. This is shown by the diminishing numbers 
applying for Registrar, Senior Registrar, and Consul- 
tant posts. | 

We are concerned about the increasing reliance 
placed on doctors from overseas for providing a service 
within our hospitals, as a consequence of the significant 
exodus of high-quality doctors to other countries 
where compensation and conditions are better. 

From the Junior Doctors' point of view, there are two 
fundamental problems in hospital Junior staffing in the 
United Kingdom. First, a substantial portion of Juniors 
will not achieve end-career grades. The lack of security 
and the length of hours worked—frequently more 

‘than 100 hours per week—are, at most, only acceptable 
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if an achievable end-career grade is a realistic objective. 
Second, even if Junior Doctors do progress through 
the training grade and achieve Consultant posts, it is’ 
not uncommon to take a drop in salary of up to 1,500 
pounds per annum on being appointed Consultant. 

The position of Consultant is further viewed un- 
favorably by Juniors; it is obvious to them that Consul- 
tants frequently work under pressure for extremely 
long hours, which constantly increase, and that they are 
denied the administrative and financial support that 
would facilitate their task. To the Juniors, the Consul- 
tants appear to be harassed by both government and 
trade. unions. The post of Consultant—the pinnacle of 
the hospital doctor’s career, as the evidence clearly 
shows—is no longer considered as attractive as it was in 
the past. The Juniors’ incentive to work many years of 
long hours at low pay is reduced still further. 

The Federation next addresses itself to the issue of 
finance. We (the British “we”), together with all inter- 
ested parties and now the public, are concerned about 
the ever-increasing cost of the NHS. We are particu- 
larly concerned that this does not appear to be matched 
by an increase in the services provided to, or care pro- 
vided for, patients. 'The present system of financing 
attempts to do the impossible by providing compre- 
hensive coverage for all members of the community. 

'The present system of finances imposes a limited 
supply upon a limitless demand. The total funding and 
its distribution are subject to political control that is 
influenced by party policies often divorced from prac- 


‘tical considerations. 


We are gravely concerned about the increased bu- 
reaucratic control of the NHS, the growth in number 
of committees, and the remoteness of those who make 
decisions from those who have to work within the con- 
straints of such decisions and have to face patients who 
are affected by them. We believe this to be responsible 
for a large amount of the frustration, discontent, un- 
rest, and disillusionment that now pervades all grades 
of staff within the Service. The evidence we have pre- 
sented is whatis known to be true to every doctor work- 
ing in the hospital service—and, indeed, to many ad- 
ministrators and nurses, though they may be loath to 
admit it officially for obvious reasons. Why, these phy- 
sicians ask, is it necessary within the Wiltshire Area 
Health Authority to have nearly 1,000 admipistrative 
staff compared to less than 200 doctors in.thg hospitals 
within this area? : . 

As can be imagined, for a document numbering 142 
pages, only the highlights can be emphasized “A few 
other voiced complaints of our Britisli colleagues mist 
be mentioned: 
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1. Outpatient waiting lists. In general, patients wit . 


an urgent condition can be seen within two to three 
weeks. For amplification of this point, I deviate from 
the reference source I have been using and quote from 
a letter written to me by a British physician (not a gv- 
necologist) dated October 12, 1977.” 


On the political front, I have :ried to obtain reliable 
figures for hospital waiting lists. These are very 
difficult to obtain and the Department of Health is ex- 
tremely unwilling to release them. The situation in 
most areas of England is such that surgical waiting lists 
for standard procedures like herniorrhaphy;:varicose 
vein ligation, and cholecystectomy vary from two to five 
years. Cold orthopedic waiting lists are entirely 
academic and many patients requiring hip replace- 
ments have: no chance of ever getting them done. In 
female medicine, patients seeking gynecological advice 

` are unlikely to be seen in the clinic before seven months 
hence. 


As evidence that the quality of hospital service is de- 
teriorating, a recent estimate suggests that more than 


500,000 people іп a population of 55 million are wait-: 


ing for elective surgery." 

2. Unreasonable haste. In the past several years, the 
government has called upon the profession to make 
major decisions in unreasonably short and inconve- 
nient. periods of time. In August, 1974, the critical 
Consultative Document on the Restriction of Indepen- 
dent Practice was produced. The profession was given 
just six weeks to reply, at a time when officers of repre- 
sentative organizations customarily take their holidays. 
That the document was produced just after Parliament 
rose for a summer recess could not be regarded as 
coincidence. The profession made plain its feeling 
about the timing on that occasion. The total exclusion 


of all physicians from a recent Royal Commission to. 


study medical care is regarded by hospital physiciars as 
evidence of government's contempt for them. 

I turn briefly to another source, The British Health 
Care System,'* prepared by Economic Models Limited 
(a British consultant and management organization) at 
the request of the American Medical Association.. 

Since the birth of NHS in 1946, under the aegis of its 
godfather, Aneurin Bevan, expend:tures on health 
services have increased drastically: In 1943, expendi- 
tures for England and Wales were 438 million pounds. 
In 1969 to 9770, this figure rose to 1 billion, 740 million 
pounds for Yngland alone. In 1973 to 1974, the fizure 
rose ‘to apffroximately 3 billion pounds for England 
alone. 

Tfe intention has been to make it difficult to identify 
thefearnings of a general practitioner. This gives some 


d 
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measure of protection when comparisons are made. 
Five thousand pounds per annum for a professional 
souncs like a lot more than 2.50 pounds an hoyr for an 
artisan on a 40 hour week, yet the professional has a 
tota] commitment of 168 hours per week. Thus, the 
professional earns less than 0.70 pounds per hour, ap- 
proximately one fourth the hourly rate for an artisan. 

In 1972, there were 19,775 doctors providing gen- . 
eral medical services in England. The average patient 
roste> was 2,421, and that number has been rising 
steadily. The number of physicians has remained rela- 
tively constant. 

The nonhospital doctors are crushed by a huge bur- 
den of work. They have so many patients demanding 
free medical attention that there are time and strength 
for minimal mechanical practice only. Doctors see 100 
or more patients a day for a few minutes each, give 
cursory examinations, and hastily prescribe something 
that they hope will do no harm until the problem goes 
away. The patients complain about their careless 
treatment, and the doctors complain about the patients’ 
attitudes. The doctor is expected to be available to all, 
at any time and for any ailment, real or imagined. 

Morale among physicians in any national health sys- 
tem tends to be very low. After all, no matter how they 
serve and labor, their remuneration is determined by 
budgetary and political considerations. 

A redistributive society that transfers income and 
wealth by political force is a conflict society. A national 
hea:th service that allocates benefits and determines 
remuneration by political force not only is harmful to 
national health but also breeds social conflict. 

‘The future of medical practice in the United King- 
dom is far from clear at the moment, but one cannot 
help but be extremely pessimistic. It seems as if the 
social and economic status of the medical practitioner 
will be reduced. When the matter is studied dispas- 
sionately from the point of view of the British people, 
this might not matter. Nevertheless, there is consider- 
able evidence that the standards óf medical care are 


‘declining. 


The relatively new document, “The Way Forward” 
by Mr. David Ennals, Secretary of State for Health and 
Sorial Security, was described as a “brave title” by John 
Lister? who writes "By the London Post" for the New 
England Journal of Medicine. Mr. Lister cites the British 
Medical Journal as noting there is no evidence that the 
department has listened to its critics and there seems to 
be almost no modification of the original proposals 
either on priorities or on the reallocation of resources. 
Mr. Lister concludes: "Nevertheless, until standards of 
excellence and individual initiative are encouraged 
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rather than discouraged, the Health Service will con- 
tinue to incline backward rather than look forward." 
I move to another reference source. A memo by the 
Director of the American College of Sürgeons, C. 
Rollins Hanlon, in July, 19 71, stated the following: 


There are ар too many tiers in the planning 
hierarchy, from the Department of Health and Social 
Services to the regional, area, апа district apparatus. 
Even a dedicated М.Р. advocate of the current system 
admitted wryly some merit in the new twist of an old 
saying. 'If you have tiers, prepare to shed one now! 
Unfortunately, the latest scheme to allocate money and 
resources according to areas of greatest morbidity will 
result in further deprivation for the centers of teaching 
excellence, moving the system inexorably toward a 
level of mediocrity already presaged by a widespread 
deterioration in professional morale. Those who have 
emigrated .give ample testimony of the defects i in the 
system, while the admirable efforts of those who carry 
on are often marked by a barely suppressed fury atthe 
administrative strictures under which they struggle. 
Abolition of the last vestige of private beds, though 
mitigated toa graduated plan, is nonetheless a critical 
assault on the incentive principle and an indication that 
elitism must be eliminated. * 


The advo of socialized medicine are usually 
idealists. who understand neither the intricacies of 
medicine nor the economic facts of life. Their words 
ring compassionate and noble when they expound the 
virtues of a national health insurance senvice that will 
ensure that everybody, irrespective of means, race, age, 
sex, or occupation shall have equal opportunities to 
benefit from the best and most up-to-date medical ser- 
vices available. My heart and yours must leap with en- 
thusiasm at the mention of such a noble and to-be- 
desired state of affairs. But my eye warns, on the basis 
of the British medical experience alone, that the medi- 
cal service that government can deliver, even when 
governments considerable resources are utilized, is 
prohibitively costly, frequently dehumanizing, andas 
discriminatory as private care is alleged to be. Politi- 
cians and their appointees become the masters of and 
interfere with the personalized physician-patient 1 rela- 


tionship. Thus, “My eye and heart are at a mortal ' 


war,"5 the opening line of Shakespeare's forty-sixth 
sonnet. | 

Medical services, like other services, are subject to a 
basic economic principle. The demand for any "free" 
service outruns any possible supply: Then government 


*From Hanlon, C. R.: Director's Memo, The British Na- 
tional Health Service, Bull. Am. Coll. Surg. 62:30, 1977, pup 
lished by The American College of Surgeons. 


:Schuster, p. 786 (by permission). 
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faces the Scylla of suppressing unlimited demands by 
rationing and regulation, or the Charybdis of simulta- 
neously expanding supply through ever-larger outlays 
of public funds. Then follow more taxation (despite 
apparently unsolvable inflation) and competition 
within the government for the equally demanding 
needs of Social Security, education, welfare, housing, 
transportation, defense, etc. A ceiling, of course, at 
budget time on all of these entities, including health 
care, immediately totally ablates the contention that a 
National Health Service will or could ever provide all | 
needed medical services. f | 

As I regard the British health care scene with its 
unbelievable centers of excellence (London, Liverpool, 
and others) and its physiciaris of international renown 
and excellence (who are working. within a system laden 
with insurmountable problems and many of whom 
predict collapse or near-collapse of the system), my at- 
titude is one of depression. When I couple this with the 
specter of NHI in this nation, I think serious depres- 
sion is a more appropriate description of my mental 
outlook. 

The story is told that i in the early 1800's i in Manches- 
ter, England, an unhappy and depressed middle-aged 
man, a trayeling man, visited a physician who had been 
recommended to him. “What is the nature of your ail- 
ment?” the physician’ inquired. The sad-faced patient 
replied, “Tam suffering: from a hopeless malady. I am 
in terfor of the world about me, nothing gives me plea- 
sure anymore, nothing amuses me, nothing gives me 
reason to live. If you can't. help me, I'm afraid I shail 
kill myself.” The physician gave his caller reassurance. 
“Your illness is not fatal. It can be cured. You need only 
get out of yourself; find things that will amuse you, 
cheer you, make you laugh.” The patient said, “How do 
I find such diversion? Tell me exactly what I must do.” 
The physician replied, “Simply go to the circus tonight 
to see Grimaldi, the clown. Grimaldi is the funniest 
man alive. He will cure you." And the sad-faced patient 
said, "Doctor, alas, 1 am Grimaldi."* . 

‘Alas, Grimaldi's physician, did not have an answer ie 
his troubled patient. Alas, your President has no magic 
answer. Our only answer has to lie in the multiple so- 
lutions offered by many friends of our profession and 
by presidents of many general and specialty and asso- 
ciations in this nation over the last decades: 

1. Unity. Dr. Frank E. Stinchfield, 7 jn hj presiden- 
tial address before the 1977 Glinical Congress of The 
American College of Surgeons in Dalla 






*From Wallace, I.: The Plot, New York, 1967, Simon\and 
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eloquent plea for unity among the surgical specialies 
so that the voice of surgical medicine would not be 
diluted. 

2. Communication. . This can be achieved only if 
every physician strives to meet a higher ethical stan- 
dard than that imposed upon the profession as a whole. 
We must demonstrate to the public that we are not 
abusing the privileges of our profession and that our 
primary concern is our patients, not our economic 
well-being. Our patients are still our firmest and finest 
allies. 8 - 

3. Participation. . Although this i is a paiñiful admis- 
sion, most physicians are not "participators" in terms of 
offering services as speakers, panelists, etc., before 
civilian groups. We correctly terid to place our patient- 

caie responsibilities, departmental responsibilities, and 
"scientific and research activities far above community 
activities. Perhaps some reordering of our personal 
priorities is in order. | 

4. Nonconipliance. This has been a suggested ap- 


proach. I: will dismiss it with a single seritence. In the 
event that even the most ünacceptable governmental : 


legislation relating to health czre were to be made law, I 
believe that withholding of medical services would be 
morally indefensible. 

5. The presence of a generally unrecognized elly I 
believe we have such an ally. Since 1935, virtually every 
administration has made a significant or massive.thrust, 
as the case may have been, for federalized medicire. 

We have not achieved such status because certain 
strong-minded, logical, health and economic-orierted 
legislators, who probably liked their persorial physi- 
cians апа have correctly represented their constituen- 
cies, have repetitively seen the “light” in terms of basic 
economics and logistics and have viewed analytically 
the tragic experience of all nations, cooperatives, foun- 
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dations, etc., who have traveled the sociilized route 
and, asa consequence, have not supported the execu- 
tive branch of our government. The Carter adminis- 
tration, for example, quickly abandoned a major cam- 
paign pledge in this regard in its first year, with the 
exception of the threat of the Carter 9% cap on hospi- 
tal-income. During this half century when NHI has 
been discussed with increasing fervor within this na- 
tion. our national legislature has repetitively come to 
the rescue of our patients. This is the hidden and unre- 
cognized ally to which I refer. This is the ally with 


whom we must talk and correspond, singly and organi- 


zationally, aiid this is the ally with whom we must en- 
courage our patients to talk and correspond so that we 
may continue to deserve and achieve the protection 
which-the national legislature has for so long provided 
to our medical care system. But pressure mounts and 
pressure will mount still more. 

In late, July, 1978, President Carter's sketchy prop- 
osals for a national health plan were unveiled ‘and were 
characterized by the lead editorial in the Chicago 
Tribune of August 1, 1978, as “Mr. Carter's wishful 
health plan.” The ten principles upon which Carter 
presents һіѕ саѕе read more like the wishful thinking of 
campaign promises than serious proposals for legisla- 
tion.. Magnificently and fortuitoüsly, the President al- 
leges no additional federal spending is anticipated until 
1983. Debate, therefore, may continue. 

© Unity, communication, participation, lobbying, hu- 
Шашу; and the hope | that the legislative branch of the 
federal government will continue to intelligently repre- 
sent the best interests of the citizenry represent our 
greztest hope. I do, however, have apprehension. I feel 


.as did Citizen Jacques Cerruti at the execution of Marie 


Antoinette, October 16, 1793: “I was sitting so close, I 


| could: hear the whisper of the axe.”! 
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Defects of the central nervous system in Finland 


IV. Associations with diagnostic x-ray examinations 


GUSTAV GRANROTH 
Helsinki, Finland 


Based on the Finnish Register of Congenital Malformations a search was undertaken to find 
possible associations between defects of the CNS and diagnostiz x-ray examinations of the mother 
during pregnancy as well as pelvic x-ray examinations prior to pregnancy. Time-area-matched 
pregnancies and polydac-ylic children were used as controls. The risk of having a microcephalic 
child was increased for rrothers with pelvic x-ray prior to pregnancy, but the number of discordant 
pairs was small. Of the examinations performed during pregnancy, fetal x-ray was significantly more 
common among mothers who delivered a CNS-defective child. No associations were observed for 
other kinds of examinations. (AM. J. OBSTET. GYNECOL. 133:191, 1979.) 


IONIZING RADIATION is one of the best known 
teratogenic agents. Leaving genetic aspects aside, it 
may produce immediate damage to cells, resulting in 
permanent changes. At the beginning of the epock. of 
medical radiology, ionizing radiation was widely used 
for the treatment of many diseases, including those in- 
volving the female pelvis. Thus therapeutic pelvic ir- 
radiation was occasionally given to women not kncwn 
to be pregnant, and also with the purpose of causing 
sterility or therapeutic abortion. Deleterious effects of 
these procedures, in the form of various kinds of mal- 
formed children, soon became well known.'? Later 
on, the atomic bomb victims in Japan and the people of 
the Marshall Islands who were accidentally exposec to 
nuclear fallout in 1954 have provided the strongest 
proof for the deleterious effects of ionizing radiabon in 
man.“ 5 No similar effects due to diagnostic x-ray ex- 
aminations have been confirmed. Compared with :he 
radiation doses in the above circumstances, the doses 
from diagnostic x-rays are very small. Nevertheless, we 


should not disregard the possibility of a teratogenic ° 
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effect of even a minimal radiation dose; on the other 
hand, the material of epidemiologic investigations of 
especially this type must be treated with caution in . 
order to avoid false conclusions and subsequent "sen- 
saticnal” press releases. 

Since the Finnish Register of Congenital Malforma- 
tions seemed to offer a good possibility to study even- 
tual teratogenic effects from diagnostic x-ray exam- 
inations, and especially mass chest x-rays which are 
commonly performed in Finland, the present investi- 


‘gation was undertaken. . 


Material and methods 


The study is based on the records of the Finnish 
Register of Congenital Malformations. Reporting of all 
congenital malformations detected during the first year 
of lite has been compulsory in Finland since 1963. Full 
details of the organization of the Register have been 
published elsewhere,’ and only a brief description will 
be g-ven here. 

A network of Maternity Welfare Centres covers the 
entire country. Immediately after the initial report of 
malformation has been sent to the Register by an obste- 
trician or a pediatrician, the corresponding Maternity 
Welfare Centre is informed and an extensive interview 
with the mother and a time-area—matched control sub- 
ject is performed by a midwife. The information about 
the mothers is not only retrospective but prospective as 
well, because supplementary information is collected 
from records kept during pregnancy at these Centres. 

In this study the material of central nervous system 
(CNS) defects consisted of 710 cases from the years 
1965 to 1973, grouped as follows: anencephaly 199, 
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Table I. Type of x-ray examinations performed 
amorig mothers of CNS-defective children* 


Prior to pregnancy: | 
Pelvis р 65 70 0.92 16 
During pregnancy: Е 
Mass chest x-ray 176 208 0.87 297 
Ordinary chest x-ray - 
first trimester 2 7 0.29 0 
second trimester 19 20 0.95 8 
third trimester 9 15 0.60 2 
‚ Fetus ` 158 73 2.16** 20 
Abdomen е 
first trimester 6 3 2.00 0 
second trimester 2 1 2.00 0 
third trimester 6 2 3.00 0 
Others 6 9 0.67 0 


*Number of discordant pairs: Case with and control with- 
out the characteristic TT case without and control with the 
characteristic (201). Number of concordant pairs: Case and 
control with the characteristic (Z,,). Total pairs, 710. 


жар < 0.001. 


Table II. Maternal pelvic x-ray prior to pregnancy 
by congenital defect of the child* 


Total 
Type of defect Zo | Odds ratio pairs 
Anencephaly 0.75 2 198 
Spina bifida 21 2 0.77 7 234 
Hydrocephaly 20 17 1.17 6 212 
Microcephaly 8 3 2.66 1 41 
Hydranencephaly 1 3 0.33 0 14 
All CNS defects 65 70 0.92 16 694 
Polydactyly 27 29 0.93 1 256 


*Numbers of discordant and concordant pairs as in Table I. 


spina bifida 239, hydrocephaly 216, microcephaly 41, 
and hydranencephaly 15. Moreover, a group of 259 
cases of polydactyly was included in the study in order 
to provide an "internal" control, ie., a group with a 
strong genetic background. The total number of de- 
liveries in Finland during the years studied was 
621,026. For anencephaly, e.g., this gives an incidence 
of 0.82 per 1,000 births, which is one of the lowest 
reported figures from any country. À detailed descrip- 
uon of the whole material was given in an earlier 
report.? 

The effect of the exposure on the malformations was 
evaluated in terms of odds ratios (= relative risks). 
These were estimated according to the formulas for 
matched-pair case-control study as the ratio of discor- 
dant pairs. The slightly varying numbers of total pairs 
for the same groups of defects in the various tables are 
due to incomplete information about some of the 
mothers. The x? test for matched pairs and the bino- 
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mial test were used for determination of statistical 
significance. 


Results 


The association of defects with diagnostic x-ray ex- 


_amination of the mother's pelvis prior to pregnancy 


was studied, as well as the association with the following 
x-ray examinations of the mother during pregnancy: 
abdomen, chest, mass chest x-ray, fetus, and “other ex- 
aminations.” ] 
The odds ratios for the various kinds of exam- 


inations in the whole group of CNS defects as well as ` 


. the total number of examinations among study moth- 


ers and controls are given in Table I (total number of 
examinations for study mothers = 2 + 2, control 
mothers = Zo, + 7). No division into trimesters was 


‘performed for mass chest x-ray, fetal x-ray, and “other 


examinations” for the following two reasons: (1) most 
mass chest x-rays are taken during the fifth or sixth 
month of pregnancy and fetal x-rays mostly near term 
and (2) the number of “other examinations” was too 
small for a meaningful division. | 

For examination of the pelvis prior to pregnancy 
there appeared to be an increased risk only in the 
group of microcephaly (R 2.7), but the number of dis- 
cordant pairs was small and the difference was not 
statistically significant (Table II). Regarding the exam- 
inations performed during pregnancy, the most com- 
mon ones were mass chest x-rays and fetal x-rays 
(Table I). The odds ratio for mass chest x-ray in the 
whole group of CNS defects, as well as in the group of 
polydactyly, was 0.9. ‘The low risk in the CNS group 
was reflected from all the subgroups (Table III). For 
fetal x-ray the risk was 2.2 in the whole group of CNS 
defects, and this risk value was based on those of all the 
subgroups. In the group of polydactyly the odds ratio 
was 1.0 (Table IV). 

The layout of the Register allows a coding of two 
kinds of x-ray examinations during pregnancy. If only 
one examination was performed, this is denoted as the 
first one, and an eventual later examination is denoted 


as the second one. This arrangement allows risk calcu- 


lation for at least one as well as for at least two per- 
formed examinations. In the whole group of CNS de- 
fects such a calculation resulted in a relative risk of 0.9 
for the former and 2.1 for the latter group. , , 


Comment 





Various types of developmental abnornqlities in 
fetuses and infants exposed to ionizing radiatioh have 
been герогіеа.!- The three major effects seem tote 
impairment of growth, microcephaly, and mental 1&- 
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tardation. In a retrospective study Dekaban? attempted 
to correlate the abnormalities with estimated radiation 
dose and gestational age ax the time of exposure. He 
concluded that a dose of 250 rads delivered to the 
human embryo during the first 2 or 3 weeks of gesta- 
tion is not very likely to produce severe abnormalities, 
but the embryo is often resorbed or aborted. Similar 
doses during weeks 4 to 11 would lead to severe ab- 
normalities, predominantly malformations, and during 
weeks 11 to 16 especially to stunted growth, micro- 
cephaly, and mental retardation. Irradiation during 
weeks 16 to 20 has the same qualitative effect as during 
weeks 11 to 16, but the abnormalities are less severe. 


After week 20 irradiation is not likely to result in any, 


gross abnormalities. 

Diagnostic x-ray examinations of the mother during 
pregnancy have not been demonstrated to be associ- 
ated with congenital defects of the infant." There 
are very few studies in huraan subjects regarcing the 
effect of irradiation prior to pregnancy. Murphy? did 
not find any associations with defects, but in an earlier 
study, based on material from the Finnish Register of 
Congenital Malformations, Saxén!? observed a signifi- 
cant association between pelvic x-ray examinations and 
oral clefts. In the present study there was an increased 
risk for microcephaly by pelvic x-ray, but the reason for 
the examination was not evaluated. The number of dis- 
cordant pairs was small (8/3) and did not vield statistical 


significance. However, the whole group of microceph- . 
aly consisted of only 41 cases, of which proportionally - 


more than twice as many as in the other subgroups had 
been irradiated prior to pregnancy, and as mentioned 
above, microcephaly is the most frequently reported 
type of malformation among infants exposed to ioniz- 
ing radiation during intrauzerine life. 

Pulmonary tuberculosis has been a common disease 


in Finland. In order to protect the newborn infants, 


from the disease, all pregnant women (as well as their 
husbands) are still advised to participate in the mass 
chest x-ray:‘examination, usually during the fifth or 
sixth month of pregnancy. This relatively late exposure 
of the pregnant women to ionizing radiation is sup- 
posed to have no direct adverse influence upon the 
developing fetus, whose critical period with regard to 
organogenesis takes part during the first 3 months of 
intrauterine life. However, of the defects of the CNS, at 
least hydrocephaly and microcephaly are malforma- 
tions which may originate at a later period of preg- 
nancy, ауб thus at least theoretically could be induced 
by ma$s chest x-ray. 

fi he photofluorographic technique with a short focal 
djstance is used for mass chest x-rays, and due to this 
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Table III. Mass chest x-ray of the mothers during 
pregnancy by congenital defect of the child* 


К Total 
Type of defect | Zio | 20: | Oddsratio | Zy | pairs 
60 64 


Anencephaly 0.93 77 199 
Spina bifida 58 65 0.89 99 239 
Hydrocephaly 45 · 5l 0.88 101 216 
M crocephaly 9 14 0.64 15. 41 
Hvdranencephaly 4 9 0.44 5 15 
AR CNS defects 176 203 0.87 297 710 
Pclydactyly 46 ' 51 0.90 156 259 


*Number of discordant and concordant pairs as in Table I. 


Table IV. Fetal x-ray by congenital defect of 
the child* 


Total 
Type of defect Zi | Zo | Oddsratio | Zi, | pairs 


Anencephaly 60 21 2.851 6 199 
Spina bifida 49 80 1.43 9 239 
H-drocephaly 39 17 2.29ў 4 216 
M:crocephaly “13 3 4.338 0 41 
Hzdranencephaly 3 2 1.50 1 15 
AN CNS defects 158 73 2.161 20 710 
Pclydactyly 32 32 1.00 6 259 


*Number of discordant and concordant pairs as in Table I. 
їр < 0.001. 

Ep < 0.01. 

3p < 0.05. 


the radiation doses from these examinations are about 
teafold compared with ordinary chest x-rays (skin dose 
af-er chest penetration, 400 and 40 to 50 mrad, respec- 


tively). In this study, however, the odds ratio in all the 


groups of defects, including polydactyly, contrary to — 
expectations, was consistently below 1.0. Ionizing radi- 
aton hardly has a protective effect with regard to con- 
genital defects. The mothers of defective children in 
this study had been more often ill and depressed dur- 
ing their pregnancy than the control mothers," and 
this fact may have reduced their willingness and ability 
to undergo these examinations. Another possible ex- 
planation could be that because the study mothers had 
more defective children in their previous pregnancies 
than the control mothers,” they did not want to expose 
themselves to any additional risk factor during their 
pregnancy. The same explanation probablv applies to 
the low risk values for ordinary chest x-rays as well. 
Regarding the association with fetal x-rav exam- 
inations, ionizing radiation is probably not to be inter- 
preted as a cause, but rather as a consequence of the 
malformation because of need for diagnosis prior to 
bi-th. The specific reasons for these examinations were 
nct recorded in every case, but the great majority were 
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performed because of clinical suspicion of either ma- 
ternal pelvic or fetal anomaly. Among all the sub- 
groups of CNS defects there had been a markedly 
stronger indication for fetal x-ray than among control 
subfects and mothers of polydactylic children. The ex- 
aminations were most frequent in the group of micro- 
cephaly. This fact, of course, raises the: question 
whether the examination despite all, could have been a 
causative factor. 

For x-ray examinations of the abdomen the odds 
ratio in all three trimesters was 2.0 to 3.0. The number 
of examinations was very small and did not allow any 
meaningful statistical calculations. The results may also 
have been influenced by eventual confusion of fetal 
x-rays’ with examinations of the abdomen by the 
mother at the interview. 

The results with a higher risk of malformation, if at 

_ least two examinations had been performed, are here 


mentioned primarily to stress the possibility of pitfalls . 


in epidemiologic investigations. In this case only the 
type of examination had been coded, and not the num- 
ber of each type. As we have seen (Table I), two types 
of examinations dominated in the present study. Be- 


cause of the original layout, mass chest x-ray was coded 


mainly as a first examination and fetal x-ray as a sec- 
ond. This offers an obvious possibility of misinterpret- 
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ing the results, thus getting an association between de- 
fects and increased number of x-ray examinations. 

In conclusion, this study revealed a few associations 
between congenital defects of the CNS and diagnostic 
x-ray examinations, but either chance correlations can- * 
not be excluced (no statistical significance) or the asso- . 
ciations reflect an inverse circumstance, i.e., the defect 
itself was the probable reason for the examination. : 
Obviously th.s does not allow the interpretation that 
small doses cf ionizing radiation actually are harmless 
to the fetus. Àn access of malignancy later on in child- 
hood has bezn attributed to these procedures," and 
stochastic infuences may very well be valid with respect 
to teratogenesis, too. No threshold value of the radia- 
tion dose wish respect to deleterious effects has been 
observed, an4 the risk of a small dose in a large popu- 
lation could thus be the same as one of a large dose in a 
small populacion. Moreover, the possibility exists that 
the irradiaticn is added to other hazard factors to show 
accumulated teratogenic effects, and genetic risks 
should not b» forgotten. However, if there are strong 
indications to screen for tuberculosis or to perform 


- fetal x-rays, he above-mentioned hazards seem to be 


the lesser problem and the advantages of the exam- 
inations for she child may justify them. 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 








Jesse Jones Box Corporation (est. 1843) 














P. O. Box 5120 Your case is heavy bookbinder's board in a 
Philadelphia, Pa. 19141 rich red Kivar cover. Files are scuff-resistant and 
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The Air Force has a new Hometown Assignment Program See M = 

for physicians. If you have the right specialty and if you live in or Medical Professional Opportunities cyoo1s 

near a city where an Air Force hospital is located, you could qualify. | Box 1776, Valley Forge, PA 19481 | 
You would receive a direct commission, possibly as high as К : | 








Lt. Colonel, and all the benefits of an Air Force Officer. At the same | would like more ноа рет manng as 
time you could maintain your present home. Your children could | career opportunities in the Air Force Medical Service. 
stayin the same schools. You could even take a paid vacation—4 | | understand there is no obligation. 
weeks a year! 
Here's what you would /ose. | Name 5ех ПМ OF 
You wouldn't have to pay malpractice insurance. "Boss" an | Ad 
office staff. Or worry about the thousands of details a small busi- dress... Ap ——— 
nesS$man has to deal with. a 
You could concentrate on practicing medicine. | City 
Getall the details. Talk to your Air Force Recruiter. Or mail in 


ts a great way of life! | moe — Ai a —— 
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Abbott hematinics solve the | 
twin problems that pregnant 
patients have with iron medication 


, Gastric distress 


Controlled-release iron 
prevents dumping of iron in 
the stomach. 


Only Abbott offers the 
Gradumet? controlled-release 
dose form. It's patented.' 


Fero-Folic-500' в 


Controlled -Release Iron 
525 mg. of Ferrous Sulfate (equivalent to 105 mg. elemental iron) 


Plus Enhanced Iron Absorption 
500 mg. Ascorbic Acid (as sodium ascorbate) 


Plus 800 meg. of Folic Acid 


Indications: For the treatment of iron deficiency and pre- 
vention of concomitant folic acid deficiency in non-pregnant 
adults. Also indicated in pregnancy for the prevention and 
treatment of iron deficiency and to supply a maintenance 
dosage of folic acid. Contraindication: Pernicious ane- 
mia. Warning: Folic acid alone is improper therapy in the 
treatment of pernicious anemia and other megaloblastic 
anemias where vitamin Bi is deficient. Precautions: Where 
anemia exiets? its nature should be established and under- 
lying causes determined. Fero-Folic-500 contains 800 mcg. 
of folic acid per tablet. Folic acid especially in doses above 
1.0 mg. daily may obscure pernicious anemia, in that he- 
matologic remission may occur while neurological mani- 
festations rafain progressive. Adverse Reactions: The 
likelihood of gastric intolerance is remote. If such should 
occur the tablet may be taken after a meal. Allergic sensi- 
tization has been reported following both oral and paren- 
teral administration of folic acid. 


2. Compliance lapses 


Because dosage is just once-a- 
day, patient cooperation is 


increased. 


1. U.S. Pat. No. Re. 27,107. 


2. Porter, A. M. W., Brit. Med. J., 1:218, 1969. 


Iberet-Folic-500' 5 


Controlled-Release Iron 


525 mg. of Ferrous Sulfate (equivalent to 
105 mg. elemental iron) 


Plus Enhanced Iron 
Absorption 


500 mg. Ascorbic Acid (as sodium as- 
corbate) 


Plus the B-Complex 

Niacinamide, 30 mg.; Calcium Panto- 
thenate, 10 mg.; Vitamin B; (Thiamine 
Mononitrate), 6 mg.; Vitamin B; (Ribo- 
flavin), 6 mg.; Vitamin Be (Pyri oxine 
Hydrochloride), 5 mg.; Vitamin Biz 
(Cyanocobalamin), 25 mcg. 


Plus 800 mcg. of Folic Acid 


Indications: In non-pregnant adults, for 
the treatment of iron deficiency and 
prevention of concomitant folic acid 
deficiency where there is an associated 
deficient intake or increased need for 
the B-complex vitamins. Also indicated 


in pregnancy for the prevention and 
treatment of iron deficiency where there 
is a concomitant deficient intake or in- 
creased need for B-complex vitamins 
(including folic acid). Contraindication: 
Pernicious anemia. Warning: Folic 
acid alone is improper therapy in the 
treatment of pernicious anemia and 
other megaloblastic anemias where vi- 
tamin By is deficient. Precautions: 
Where anemia exists, its nature should 
be established and underlying causes 
determined. Iberet-Folic-500 contains 
800 mcg. of folic acid per tablet. Folic 
acid especially in doses above 1.0 mg. 
daily may obscure pernicious anemia, 
in that hematologic remission may Oc- 
cur while neurological manifestations 
remain progressive. Adverse Reac- 
tions: The likelihood of gastric intoler- 
ance is remote. If such should occur, 
the tablet may be taken after a meal. 


Allergic sensitization has 
been reported following both 
oral and parenteral adminis- Ё sssorr 


tration of folic acid. 8033243 


Tri-vaginitis effectiveness 


kills all three pathogens that usually cause infectious vaginitis— 
monilia, Trichomonas and Haemophilus vaginalis 


The broad-spectrum microbicidal action 
of BETADINE Microbicides kills all three 
pathogens that usually cause infectious 
vaginitis—monilia, Trichomonas and 
Haemophilus vaginalis. Agents that are 
aimed against only one specific pathogen 
may encourage emergence of others— 
but BETADINE Microbicides Vaginitis 
Regimen effectively attacks both single 
and mixed infections. 


Effective, yet gentle 

BETADINE Microbicides maintain micro- 
bicidal action in the presence of blood, 
serum and vaginal secretions. They are 
virtually nonirritating to vaginal mucosa 
and do not stain skin and natural fabrics. 


Easy-to-follow regimen 

In the office, swab the cervix and vulvo- 
vaginal area with BETADINE Solution 
which is promptly and decisively micro- 
bicidal. Prescribe BETADINE Vaginal Gel* 
(povidone-iodine), one applicatorful of 
which is to be inserted each night, followed 
the next morning by BETADINE Douche 
in therapeutic concentration. After two 
weeks of therapy, the patient may be 
instructed to return for an office visit. In 
more resistant cases, the regimen may 
be continued through 1 or 2 cycles, 

if necessary. 
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*BETADINE Vaginal Gel (povidone-iodine) has been 
evaluated as possibly effective for use in the management 
of Trichomonas vaginalis vaginitis, monilial vaginitis and 
nonspecific vaginitis. 


Purdue Frederick 
€ Copyright 1978, The Purdue Frederick Company/Norwalk, CT 06856 
211178 B9044 


See adjoining page for prescribing information. 





NOW aVdlidavie... 


BETADINE: Douche Kit 


For douching in the BETADINE Microbicides Vaginitis 
Regimen, you can now prescribe BETADINE Douche 
Kit for a complete douching system, or BET ADINE 
Douche 8 oz. for use with a gravity-flow douche bag о! 
bulb syringe. 





BETADINE Douche Kit contains: 

(1) BETADINE Douche concentrate for making the 
douche solution 

(2) IN ai squeezable, plastic syringe 

е 

3) Anatomically-correct cannula 

4) Instruction booklet 
— Complete, ultra-modern, convenient 
douching system 
— Provides the benefits of microbicidal 
BETADINE Douche 


For a therapeutic concentration using BETADINE 
Douche Kit, instruct the patient to: Pour one (1) table- 
spoonful of BETADINE Douche concentrate into the 
syringe bottle provided in the kit. Add lukewarm water 
up to the top of the syringe bottle. Attach nozzle 

and shake gently to mix. Douche, then repeat the 
procedure. 


For a therapeutic concentration using BETADINE 
Douche 8 oz., instruct the patient to: Add two (2) 
tablespoonfuls to a quart of lukewarm water, for use 
with a gravity-flow douche bag or bulb syringe. 


BETADINE® Vaginal Gel 
(povidone-iodine) 
Brief Summary 


For use in the treatment of Trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 





Based on a review of this drug by the National 
Academy of Sciences —National Research Council 
and/or other information, FDA has classified the 
indications as follows: possibly effective for use 

in the management of trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 
Final classification of the less-than-effective 
indications requires further investigation. 











Precaution 

If irritation, redness or swelling develops, discontinue 
use. The rare individual with history of iodine sensi- 
tization should not use this product, pending further 
investigation. 


Purdue Frederick 
© Copyright 1977, The Purdue Frederick Company/Norwalk, Conn. 06856 
120777 A8795 


EDITORS! REVIEWERS! 


AUTHORS! 


For you ... a new book that contains 
virtually everything you want 
to know about 


ie, o E 

THE SCIENTIFIC JOURNAL: 

EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, | 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions conceming the problems you may encounter: 


"Because we are aware that there is no right 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From "the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 


By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 
Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $12.50. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $12.50 

О Bill me О Master Charge # 
Payment enclosed 
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stepping down 
estrogen levels 
to 50 mcg? 


One of today's trends in oral contraception: In a nationwide 
survey, physicians felt that higher dosage levels of estrogen were 
unnecessary for most patients + 


If you have patients currently taking oral contraceptives containing 
100 mcg of estrogen for contraception, a switch to a 50 mcg product 
may be desirable? 


Prospective and retrospective stucies indicate a direct relationship 
between estrogen doses and serious adverse side effects. 
“preparations containing 100 mcg or more of estrogen were 
associated with a higher risk of thromboembolism. . .” tt 

The incidence of these side effects decreases as the dosage of estrogen 
decreases to 50 mcg, as demonstrated in British studies ++ 


a step in the right direction 


Ortho-Novum 1 


TRADEMARK 
Each yellow tablet contains 1 mg norethindrone and 0.05 mg mestranol. ; 
Each green tablet in the 28-day regimen contains inert ingredients. 21 ond 28-day regimens 


TMarket Measures, 1976 

ttSee Prescribing Information 

§Serious as well as minor side effects have been reported with the use 
of oral contraceptives. These include thromboembolic disease. 

The physician should remain alert to the earliest manifestations of any 
symptoms of serious disease and discontinue oral contraceptive 
therapy when appropriate. The physician should be fully aware of the 
complete Prescribing Information for this product. 


See the complete Prescribing Information for this product, 


a summary of which is on the next page. ` ому 


INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 
35 mcg or more of ethinyl estradiol or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
100 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are 
reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order of three 
pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 
rates reported in the literature for other means of contraception. The efficacy of these means oftcontraception 
(except the IUD) depends upon the degree of adherence to the method. 
Table 1; Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams cr jellies), 2-20; 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less-than 1-47; 1. 
Calendar method, 14-47; 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovelatory phase, 
less than 1-7; 4. Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
CONTRACEPTIVES: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeuties to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg or less of estrogen. 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditicns: 1. Throm- 
bophiebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Knowror suspected 
estrogen-dependent neoplasia. 6. Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see 
WARNINGS, No. 5). 


WARNINGS. 
Cigarette smoking increases the risk of serious cardiovascular side effects from oral use. This risk 


increases with id with 15 and is irked in 35 
Чэн, Vene whe wt orai сика shal м trey steed tte tlt певне ит 28 уып 


The use of oral contraceptives is associated with increased risk of several serious conditions including thrombaembolism, 
stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. Practitioners prescribing eral contra- 
ceptives should be familiar with the following information relating to these risks. 





1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thrombeembolic and 
thrombotic disease associated with the use of oral contraceptives is well established. Four principal studies in Great 
Britain and three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism 
and stroke, both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives arest to 11 times 
more likely than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary 
embolism or stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 users and increases with age. 
CEREBROVASCULAR DISORDERS: In a collaborative American study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers 
and the risk of thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 

MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported confirming a previously suspected association. These studies, conducted in the United Kingcom, found, as 
expected, that-the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing 
myocardial infarction, regardless of whether the patient was an oral contraceptive user or not. Orál contraceptives, 
however, were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial 
infarction (fatal and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 women 
users in the 30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative risk, it 
has been estimated that oral contraceptive users who do not smoke (smoking is considered a major »redisposing 
condition to myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not 
smoke. Oral contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to 
users who do not smoke, but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermore, 
the amount of smoking is also an important factor. In determining the importance of these relative risks, nowever, the 
baseline rates for various age groups must be given serious consideration. The importance of other predisposing 
Conditions mentioned above in determining relative and absolute risks has not as yet been quantified; it is quite likely that 
the same synergistic action exists, but perhaps to a lesser extent. Risk of Dose: Іп an analysis of data derivec trom several 
national adverse reaction reporting systems, British investigators concluded that the risk of thromboembolism including 
coronary thrombosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 
Meg ог more of estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of 
estrogen. Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This 
finding has been confirmed in the United States. Careful epidemiological studies to determine the degree ofthromboem- 
bolic risk associated with progestogen-only oral contraceptives have not been performed. Cases of thramboembolic 
disease have been reported in women using these products, and they should not be presumed to be free olvexcess risk. 
The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with 
age. Oral contraceptives are, however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM 
CIRCULATORY DISEASES: A large prospective study carried out in the United Kingdom estimated the mortality rate per 
100,000 women per year from diseases of the circulatory system for users and nonusers of oral contraceptives according 
to age, smoking habits, and duration of use. The overall excess death rate annually from circulatory disesses for oral 
Contraceptive users was estimated to be 20 per 100,000 (ages 15-34—5/100,000; ages 35-44—33/100,000; ages 
45-49—140/100,000), the risk being concentrated in older women, in those with a long duration of use, and in cigarette 
smokers. It was not possible, however, to examine the interrelationships of age, smoking, and duration сї use, nor to 
compare the effects of continuous versus intermittent use. Although the study showed a 10-fold increase in death due to 
Circulatory diseases in users for five or more years, all of these deaths occurred in women 35 or older Until larger 
numbers of women under 35 with continuous use for five or more years are available, it is not possible to assess the 
magnitude of the relative risk for this younger age group. This study reports that the increased risk of circulatory diseases 
may persist after the pill is discontinued. Another study published at the same time confirms a previously reported 
increase of mortality in pill users from cardiovascular disease. The available data from a variety of sources have been 
analyzed to estimate the risk of death associated with various methods of contraception. The estimates of risk of death for 
each method include the combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the 
case of oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. This latter 
risk varies with the effectiveness of the contraceptive method. The findings of this analysis are shown in Figure 1 below. 
The study concluded that the mortality associated with all methods of birth control is low and below that asseciated with 
childbirth, with the exception of oral contraceptives in women over 40 who smoke. (The rates given for pill сту /ѕтокегѕ 
for each age group are for smokers as a class. For "heavy" smokers [more than 15 cigarettes a day], the-rates given 
would be about double; for "light" smokers [less than 15 cigarettes a day], about 50 percent.) The mortality associated 
with oral contraceptive use in nonsmokers over 40 is higher than with any other method of contraception in that age 
group. The lowest mortality is associated with the condom or diaphragm backed up by early abortion. The risk of 
thromboembolic and thrombotic disease associated with oral contraceptives increases with age after approximately age 
30 and. for myocardial infarction, is further increased by hypertension, hypercholesterolemia, obesity, diabetes, or history 
of preeclamptic toxemia and especially by cigarette smoking. The risk of myocardial infarction in oral contraeeptive users 
is substantially increased in women age 40 and over, especially those with other risk factors. The use of oral 
Contraceptives in women in this age group is not recommended. Based on the data currently available, the following chart 
gives a gross estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives: 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 


Age Below 30 30-39 40+ 














Heavy smokers ........ C B A  A-Use associated with very high risk. 
Light smokers ......... D C B  B-Use associated with high risk. 
Nonsmokers (no predisposing cond ) D CD C — C-Use associated with moderate risk 
Nonsmokers (other predisposing conditions). . . C CB ВА D-Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of thromboembolic anc thrombotic 
disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual. partial or 
complete loss of vision; onset of proptosis or diplopia; papilledema; or retinal vascular lesions and instituteappropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or 
synthetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and 
liver. Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral 
contraceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of 
oral contraceptives has been well-documented. In summary, there is at present no confirmed evidence (гот human 
Studies of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance ої all women 
takina oral contracentives is nevertheless essential In all cases nf undiannnsed nersistent or rerurrest ahnnrmal 
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Figure 1. Estimated annual number of deaths associated with control of fertility and no control pere100,000 nonsterilee * 
women. by regimen of control and age of woman. 





15-19 20-24 25-29 30-344 ° 35-39 40-44 
No method 55 52 74 140 193 219 
Abortion only 23 25 25 52 * 98 56 
Pill only-nonsmokers 13 14 14 22 45 31 
Pill only-smokers 15 16 16 10.8 134 58.9 
1005 only 11 12 12 14 16 14 
Traditional contraception only 11 14 19 37 47 40 
Traditional contraception and abortion 03 04 04 08 14 08 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra- 
abdominal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. Two 
studies relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral 
contraceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain 
and tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported in women taking 
oral contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may seriously damage 
the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that oral 
Contraceptives further enhance the risk of developing this type of malignancy, such patients should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a high 
Percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not 
available with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased 
risk of congenital anomalies, including heart defects and limb defects, has been reported with the use of sex hormones, 
including oral contraceptives, in pregnancy. One case control study has estimated a 47-100 increase in risk of 
limb-reduction defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal tests for 
pregnancy or attempted treatment for threatened abortion). Some of these exposures were very short and involved only a 
few days of treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than 
one in 7,000 live births. In the past, female sex hormones have been used during pregnancy in an attempt to treat 
threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well-controlled studies that progestogens are effective for these uses. There is some evidence 
that triploidy and possibly other types of polyploidy are increased among abortuses from women who become pregnant 
soon after ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously. 
Whether there is an overall increase in spontaneous abortion of pregnancies conceived soon after stopping oral 
contraceptives is unknown. Pregnancy should be ruled out before initiating or continuing the contraceptive regimen. 
Pregnancy should always be considered if withdrawal bleeding does not occur. If pregnancy is confirmed, the patient 
should be apprised of the potential risks to the fetus and the advisability of continuation of the pregnancy should be 
discussed in the light of these risks. It is also recommended that women who discontinue oral contraceptives with the 
intent of becoming pregnant use an alternate form of contraception for a period of time before attempting to conceive. 
Many clinicians recommend three months although no precise information is available on which to base this recommen- 
dation. The administration of progestogen-only or progestogen-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 6. GALLBLADDER DISEASE. Studies report an increased risk of surgically 
confirmed gallbladder disease in users of oral contraceptives and estrogens. In one study, an increased risk appeared after 
two years of use and doubled after four or five years of use. In one of the other studies, an increased risk was apparent 
between six and twelve months of use. 7. CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose 
tolerance has been observed in a significant percentage of patients on oral contraceptives. For this reason, prediabetic 
and diabetic patients should be carefully observed while receiving oral contraceptives. An increase in triglycerides and 
total phospholipids has been observed in patients receiving oral contraceptives. 8. ELEVATED BLOOD PRESSURE. An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some women hypertension may 
occur within a few months of beginning oral contraceptive use. In the first year of use, the prevalence of women with 
hypertension is low in users and may be no higher than that of a comparable group of nonusers. The prevalence in users 
increases, however, with longer exposure, and in the fifth year of use is two and a half to three times the reported 
prevalence in the first year. Age is also strongly correlated with the development of hypertension in oral contraceptive 
users. Women who previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives. Hypertension that develops as a result of taking oral contraceptives usually 
returns to normal after discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or development of 
headache of a new pattern which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives and 
evaluation of the cause. 10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding from 
the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been 
excluded. time or a change to another formulation may solve the problem. Changing to an oral contraceptive with a higher 
estrogen content, while potentially useful in minimizing menstrual irregularity, should be done only if necessary since this 
may increase the risk of thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea 
or young women without regular cycles may have a tendency to remain anovulatory or to become amenorrheic after 
discontinuation of oral contraceptives. Women with these preexisting problems should be advised of this possibility and 
encouraged to use other contraceptive methods. Postuse anovulation, possibly prolonged, may also occur in women 
without previous irregularities. 11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
Contraceptive failures. 12. BREAST FEEDING. Oral contraceptives given in the postpartum period may interfere with 
lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, a small fraction of the 
hormonal agents in oral contraceptives has been identified in the milk of mothers receiving these drugs. The effects, if any, 
on the breast-fed child have not been determined. If feasible, the use of oral contraceptives should be deferred until the 
infant has been weaned. PRECAUTIONS: General: 1. A complete medical and family history should be taken prior to the 
initiation of oral contraceptives. The pretreatment and periodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a 
general rule, oral contraceptives should not be prescribed for longer than one year without another physical examination 
being performed. 2. Under the influence of estrogen-progestogen preparations, preexisting uterine leiomyomata may 
increase in size. 3. Patients with a history of psychic depression should be carefully observed and the drug discontinued if 
Gepression recurs to a serious degree. Patients becoming significantly depressed while taking oral contraceptives should 
Stop the medication and use an alternate method of contraception in an attempt to determine whether the symptom is 
drug-related. 4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, and 
only with careful monitoring, in patients with conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma, or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during 
pregnancy have an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops 
in any patient receiving such drugs, the medication should be discontinued. 6. Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be administered with caution in such patients. 7. Oral 
contraceptive users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. 8. Serum folate levels may be depressed by oral contraceptive therapy. Since the pregnant woman is 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she may have a 
greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased sulfobromophtha - 
lein retention. b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; increased norepin- 
ephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. 
&. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See Patient Package Insert). DRUG INTERACTIONS: 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of 
rifampin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 
CARCINOGENESIS, PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS and WARNINGS. "ADVERSE REACTIONS: An 
increased risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see 
WARNINGS): Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. 
Hypertension. Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence of an association between the 
following conditions and the use of oral contraceptives, although additional confirmatory studies are needed: Mesenteric 
thrombosis. Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have been 
reported in patients receiving oral contraceptives and are believed to be drug-related: Nausea, usually the most common 
adverse reaction. Vomiting, occurs in approximately 1096 or less of patients during the first cycle. Other reactions, as a 
general rule, are seen much less frequently or only occasionally. Gastrointestinal symptoms (such as abdominal cramps 
and bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorrhea. Amenorrhea during and after 
treatment. Temporary infertility after discontinuance of treatment. Edema. Chloasma or melasma which may persist. 
Breast changes: tenderness, enlargement, and secretion. Change in weight (increase or decrease). Change in cervical 
erosion and cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. 
Migraine. Increase in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrateS. 
Vaginal candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse 
reactions have been reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: 
Premenstrual-like syndrome. Cataracts. Changes in libido. Chorea. Changes in appetite. Cystitis-like syndrome. Headache. 
Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic eruptién. 
Vaginitis. Porphyria. Impaired renal function. (ORTHO-NOVUM 1/50021 and ORTHO-NOVUM 1/50028 contain tartra%ne. 
Allergic reactions have been reported with the ingestion of this dye in some patients.) ACUTE OVERDOSE: 
Serious ill effects have not been reported following acute ingestion of large doses of oral contraceptives by 

young children. Overdosage may cause nausea, and withdrawal bleeding may occur in females. 
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Ultrasonic measurements were made on 65 fetuses within 48 hours of delivery. Multiple regression 
analysis of birth weight and the natural logarithm of birth weight against several measured variables 
were obtained. The formula giving the best correlation was a polynomial regression of the natural 
logarithm of birth weight vs. trunk circumference, circumference,* and a long axis measurement. The 
correlation was improved by excluding the first 15. patients but was not improved further by excluding the 
next 15. The best correlation was 0.944, giving a predicted birth weight error of +103 Gm. (1 S.D.). 


(Ам. J. OBSTET. GYNECOL. 133:195, 1979.) 


THE ASSESSMENT of fetal size (weight) is a significant 


part of prenatal care. Clinical methods of estimation . 


are inaccurate, especially for growth-retarded and 
growth-accelerated fetuses.'7? There is a need there- 
fore to develop more accurate techniques. 

There are now several reports of weight estimation 
derived from measurements made on ultrasonic B- 
mode scans. Among these are measurements of the 
fetal thoracic diameter,* abdominal circumference,*”* 
combinations of skull and thoracic measurements,? 
skull and abdominal circumference,? skull, thoracic, 
and longitudinal trunk measurements, skull and lon- 
gitudinal trunk measurements," and multiple parallel 
scans." 

It is the purpose of this paper to compare the weight 

- predictions of several of these and other fetal mea- 
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surements singly and in combination and to determine 
wkich measurement errors, if any, could be reduced. 
Our working hypothesis in beginning this study was 
that fetal volume is a good indicator of weight, since the 
density of fetal tissues is nearly constant.’ Therefore, 
we felt that the most likely predictors of weight would 
be measurements which approximate volume, and that 
among these the ones which utilize the most informa- 
tion would give the most accurate volume and hence 
weight. For this reason several derived measurements 
were obtained from the original measurements in 
order to arrive at a closer theoretical approximation to 
fetal volume. 


Methods 


Patients used and scans obtained. Sixty-five patients 
were scanned with a Sonograph III B-mode scanner 
‘Unirad Corporation) 48 hours before delivery. Ten 
patients were examined prior to elective cesarean sec- 
tion or induction of labor; the remainder either were in 
early spontaneous labor or had spontaneous rupture of 
membranes. The following scans were obtained on 
each patient: (1) three to five scans perpendicular to 
the fetus at the level of the umbilical/portal vein (trans- 
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AREA and | 
P d CIRCUMFERENCE | 





VOLUME (by Simpson's Rule) 
and SUM OF CIRCUMFERENCES 


Fig. 1. Measurements made on transverse scar s. 


verse scans); (2) three to five scans along the axi: of the ` 


fetus (longitudinal scans); (3) a series of parallel scans 
at 2 cm. intervals between the fetal neck and the end of 
the trunk (Fig. 1). The fetal head was not in-luded 
because it was not possible to obtain complete parallel 
scans across a head which was within the pelvis. 

'The scans were recorded on video tape anc later 
displayed on a video graphics terminal interface with 
a PDP 10 computer. The various measurement: were 
entered into the computer by means of a light pen 
associated with the terminal; for each patiert the 
proper scale factor was established by using the light 
pen to indicate calibration marks recorded at the time 
of scanning, 

Measurements from scans. The capitals in brackets 
are the variables from Figs. 1 and 2. ° 

The birth weight (WEIGHT) and the following пеа- 
surements were entered into the computer мі the 
light pen (for the transverse and longitudinal scan: the 
measurements were taken as the average of the three to 
five scans obtained): 

1. From the transverse scans (Fig. 1): The area and 
circumference of the fetal trunk (AREA and 
CIRCUMFERENCE) 

2. From the longitudinal scans (Fig. 2): 

(a) The distance from the base of the skull to the 
end of the rump (BASE). The end of the 
rump was defined by the bladder base and/or 
the convergence of the anterior abdomraal 
wall with the fetal back. 

The length of the dorsal arc outline between 
the same two points used to define the base 
(ARC). | 


(b 
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FULL. CIRCUMFERENCE 
and FULL AREA 





Fig. 2. Measurements made on longitudinal scans. 


(c) The area between (a) and (b) (HALF AREA). 

(d) The area and the circumference of the fetus 
from the base of the skull to the end of the 
trunk (FULL AREA and FULL CIRCUM- 
FERENCE). 

8. From the series of parallel scans (Fig. 1): 

(a) The sum of circumferences of all the scans 
(SUM OF CIRCUMFERENCES). 

(b) The volume obtained by using Simpson's 
formula on the area of each scan and the 
known distance (2 cm.) between scans 
(SIMPSON'S SUM). If the number of scans 
was even the trapezoidal rule was used to add 
the volume enclosed by the last two scans to 
the total since Simpson's Sum is only valid for 
an odd number of scans (this procedure was 
tested by us on simulated prolate ellipsoids 
and shown to give less than 1 per cent error 
from actual volumes obtained by integration). 

Derived measurements and statistical analysis. The 
computer program, "Statpack," from Western Michi- 
gan University was used to further analyze the data. 

For those measurements which were obtained as the 
mean of measurements made on the longitudinal and 
transverse scans, the individual coefficients of variation 
were computed, where coefficient of variation is 
defined as the mean divided by the standard deviation 
times 100. This statistic is a normalized way of indicat- 
ing the amount of variation among the three to five 
scans used to determine the given measurements. The 
mean coefficient of variation for all patients was then 
determined from the individual coefficient of varia- 
tion, to be used as an indicator of the variability (and 
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hence repeatability) of a given measurement for a sin- 
gle patient. 

Several derived variables were obtained from the 
original measurements, in most cases to obtain a closer 
theoretical approximation to volume. For example, the 
cube of the abdominal circumference should be a 
closer approximation to volume than the circumfer- 
ence alone, since volume is a cubic measurement. The 
natural log of birth weight was derived in the hope of 
reducing scatter? 


Multiple linear regression was then carried out on 


various combinations of both the direct and derived 
measurements, where the general equation used was: 


y = bo + bix; + Doxgt . . .+DkXk 


with y the dependent variable (weight or natural log of 
weight) and x, ... хь the independent variables. 


Results 


The birth weights ranged from 1,200 to 4,420 grams, 
with a mean of 3,150 grams. Table I shows the mean 
coefficient of variation for those variables which were 
determined as the average of measurements made on 
three to five scans. Linear measurements such as cir- 
cumference, base, and arc show a higher degree of 
repeatability than area measurements, which is under- 
standable since areas tend to square any errors. Thus, 
on this basis:alone regressioris employing linear mea- 
surements such as circumference might be expected to 


give a closer correlation with weight than those emplov- 


ing quadratic measurements such as area. 

Table II shows some of our multiple regressions in- 
volving both measured and derived variables in order 
by correlation coefficient. Several points are of note. 

1. Correlations were higher with the natural loga- 
rithm of birth weight than with birth weight alone, a 
result similar to that found by Campbell and Wilkin? 
and Warsof and associates.? 

2. For R values 70.90 the transverse abdominal cir- 
cumference and its square (C,C*) were always included, 
which was also in accord with the findings of Campbell 
and Wilkin.? 

3. One longitudinal variable added to the transverse 
circumference improved the correlation (compare re- 
gressions 4 and 6). This improvement was found to be 
statistically significant (p « 0.01) by the F test. 

4. Additional variables did not significantly improve 
the result (compare regressions 1 and 4). 

5. It did not seem to matter which additional lon- 
gitudinal variable was used (compare regressions 3, 4, 
and 5). . x 

6. Simpson’s Sum correlated reasonably well with 
weight but was still not as good as a single circumferen- 


Estimation of fetal weight from ultrasonic measurements 197 


Table I. Coefficients of variation (n = 65) 


Mean coefficient 


Measured variable . ef variation (9%) 
CIRCUMFERENCE 2.4 И 
FULL CIRCUMFERENCE 3.5 
BASE А 4.0 
ARC Я 5 4.1 
AREA 4.8 
FULL AREA 7.1 


HALF AREA 10.6 


Table II. Multiple regressions (n — 65) 


| Correlation 
No. Regression variables* coefficient 


1 Ln(W)-KQC,C?, AC, AC, C x AC) 0.924 
2  Ln(W) = ҚА, С, С°, ВА, AC, HA, FA, FC) 0.994 

3 Ln(W) = fC, С, HA) 0.920 

4 Та (М) = ЕС, Œ, AC) 0.990 

5  Ln(W) = KC, С°, FC) 0.920 

6 Ln(W) = ҚС, C?) 0.906 

7 Ln(W) = ҚА, С, BA, AC, HA, FA, FC) 0.896 
.8 W = ҚА, C, BA, АС, HA, FA, ЕС) . 0.871 
9 W =fSIM) | 0.845 
10 М = КО) 0.839 
ll W = F(A) 0.828 
12 W = ҚА x AC) 0.824 
13 W = F(SOC) 0.823 
14 W = (А?) 0.806 
15 W = f(C5) 0.797 
‚16 W = АС) 0.714 


*Kev: W = WEIGHT, А = AREA (transverse scans). С = 
CIRCUMFERENCE (transverse scans). BA = BASE (longi- 
tudina! scans), AC = ARC (longitudinal scans), HA = HALF 
AREA (longitudinal scans), FA = FULL AREA (longitudinal 
scans), FC = FULL CIRCUMFERENCE (longitudinal scans), 
SOC = SUM OF CIRCUMFERENCES (parallel scans), 
SIM = SIMPSON’S SUM (parallel scans). 


tial measurement (compare regressions 6 and 9) for 
fetuses <3,000 grams. This was somewhat surprising 
since Simpson’s Sum should give the best estimation of 


volume (and therefore presumably of weight) because 


it util:zed the maximum amount of information. 

7. In general, any multiplication or exponentiation 
of variables (the derived variables) produced poorer 
correlation than the original variables, even though the 
derived variables were expected to be linearly related 
to volume. Evidently, the fact that repeatability errors 
were multiplied or exponentiated more than offset any 
increase in linearity (compare regressions 10 and 15, 
and regressions 1] and 14). 

To test the effect of experience in outlining the scans 
on the repeatability errors, the regressions were re-. 
computed after deleting’ groups of observations for 
three representative formulas (Table III). In all three 
cases deleting the first 15 patients improved the corre- 
lation, whereas, no further improvements were seen 
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- Table III. Effect of deleting observations on correlation coefficient . 







Criginal 


No. Regression (see Table II) (r — 65) 





4 Ln (W) = C, Œ, АС) , 3.920 
6 Ln (W) = КС, C?) 3.906 
9 W = £(SIM) 9.845 


First 15 . First 30 Last 30 
deleted ` deleted deleted 





Correlation coefficients 


0.943 0.946 ` 0.887 > 0.901 
0.927 0.926 0.873 0.885 
0.871: 0.895 0.836 0.829 


Table IV. 95 per cent confidence intervals for three predictors of we ight (n = 50) 









No. 4: Ln(W) = КС, С?, AC) i 


Predicted 
weight (Gm.) 





No. 6: Ln(W) = ГС, С?) 


No. 9: W = f(SIM) 









1,500 —285(—20) +355(24) —330(-21) +430(26) ~730(—47) +730(47) 
2.000 —390(—19) +480(23} —415(—20) +599(96) —720(—33) +720(33) 
2,500 .—470(—18) +580(23) —590(—20) +650(25) —700(—28) +700(28) 
3,000 —550(~ 18) +670(22) —600(— 20) +760(25) —690(— 23) +690(23) 
3,500 —640(—18) +780(22} —700(—20) +880(25) —690(—20) +690(20) 
Estimated 116 Gm./Eg. 340 Gm. 


103 Gm./Kg. 
"Standard error" . 





`. Table V. Other attempts at predicting weight 






Authors , 


"Lunt and Chard? 


Weight vs. skull area X thoracic area І 69 1 S.D. = 215 Gm 
Higgenbottom et al. ` Weight vs. abdominal circumference? 50 1 S.D. = 97 Gm 
Morrison and McLennan” : Weight vs. sum of a series of parallel ` 21 1 S.D. = 230 Gm 
scans (2 series) ; 20 I S.D. = 106 Gm. 
Campbell and Wilkin!* Ln (Weight) vs. abd. circumference, abd 140 1 S.D. = 91 Gm./Kg. 
circumference? і 
Warsof and associates? Logio (Weigh) vs. several combinations »f abd. 85 1 S.D. = 106 Gm./Kg. 
р _ circumference, biparietal diameter 
Present study Ln(Weight) vs. abd. circumference’, length 50 I S.D. = 103 Gm./Kg. 


А 


when the second 15 were also deleted or when the last ` 


15 or 30 were deleted. We therefore concluded that the 
. lst 15 patients more or less represented the number 
required to learn repeatable methods of outkining the 
scans. | ее 

Table IV shows 95 per cent.confidence “imits for 
these three formulas with the first 15 patient: deleted. 
The confidence limits for Nos. 4 and 6 were computed 
by multiplying the predicted weight by e*'??-5* where 
- t0.05 is the 95 per cent t value (two-tailed test) and Sy is 
the standard error for an individual predicted weight. 
This exponentiation means that the limits асе a con- 
stant percentage of weight, so the limits increase with 
increasing weight. Thus our best method (No. 4) is 
most accurate.for small fetuses and less accurate for 
larger ones. The equation found for No. 4 (1-50) is: 
In (W) = 2.19 + 0.29C — 0.004C? + 0.021(AC). 


Becaus: the confidence limits are a constant percen- 


_ tage of predicted weight, an indication of the standard 


error pet kilogram may be obtained by multiplying 
1,000 by =°—1 where s is the over-all standard error of 
the estimate (after Warsof and associates?). Based on 
this estimate the standard errors for the three methods 


‚ are showr at the bottom of Table IV. (These estimates 


are usefu. only for comparing different studies since a 
true conftdence interval, as calculated in the upper part 
of Table IV, must take into account the number of 
cases and the deviation of the predicted weight from 
the mean. measured weight). 


Comment. 
In this study the best predictor of fetal weight for 


` fetuses ur.der 3,000 grams was the polynomial regres- 


sion natural log of weight versus transverse circum- 
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ference, transverse circumference squared, and arc 
length, giving an approximate standard error of 103 
Gm. per kilogram, This method is essentially that 
proposed by Campbell and Мап, with the addition 


of a length measurement which we have shown in- : 


creased our accuracy by a statistically significant (al- 
though small) amount. The fact that measurements of 
arc length were not as repeatable as those of abdominal 
circumference (Table I) suggests that further im- 
provement in fetal weight prediction could be achieved 
if a more accurate length measurement could be 
found. 

A length measurement added to the abdominal cir- 
cumference improves the accuracy of the prediction 
and makes sense if weight is related to volume. Haw- 
ever, in this study, we -have also shown that certain 
methods involving powers: of measurements, which 
should theoretically give a better measurement of vol- 
ume than single measurements alone, are not as accu- 
rate in predicting weight (for example, abdominal cir- 
cumference cubed was less accurate than abdominal 
circumference alone). It seems that even in as accurate 
a measure as abdominal circumference the repeata»il- 
ity error offsets the gain in predictability expected by 
` cubing this measurement. It may be that these re- 
peatability errors could be improved somewhat as we 
gain experience (Table III), but we feel that until ul- 
trasonic image qualitv becomes better the errors will 
remain large, and hence measurements which do not 
compound these errors should be used. 

The method which we expected to be most accurate 
was Simpson's Sum over a series of parallel scans, be- 
cause that method should give the closest approxima- 
tion to volume. There are several possible explanations 
for the relative inaccuracy of this method: (1) fetal 
weight is not linearly related to trunk volume; (2) the 
contributions of the head and limbs (which are not in- 
cluded in Simpson's Sum) add a nonlinear amount to 
the actual volume of the fetus; (3) our inability to ade- 
quately define the fetal trunk at the endpoints of the 
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paralle. scans contributes a large amount to the re- 
peatability error; (4) fetal movement is a factor. Of 
these reasons we believe that the third contributes the 
most ta the error although the others may also play a 
part. Ey requiring that the scans be parallel the ul- 
trasound transducer could not be at right angles to the 
fetal skin surface throughout the length of the fetus, a 
factor which made it very difficult.to identify the fetal 
endpomts. It seems reasonable that if a similar volume 
method could be used which did not require the use of 
parallel scans and which included the skull, it might be 
possible to significantly improve the results obtainable 
with tkis technique. 

Table V compares our best method with. several 
others using similar kinds of measurements, the basis 
of comparison being the standard error. As mentioned 
in the Results section, these errors do not reflect true 
confidence limits since confidence limits depend on the 
number of patients studied and the range of weights 
observed. Nevertheless, they provide some basis for 
comparison among studies and show that the errors 
involved for all those in Table V are roughly similar. 
'The method proposed by Higgenbottom and associ- 


. ates? corresponds to our regression No. 15, that pro- 


posed by Morrison and McLennan” roughly corre- 
sponds to our regression No. 9 (although our method 
does not include head or limbs), and that proposed by 
Campbell and Wilkin? corresponds to our regression 
No. 6. The fact that several of these methods give bet- 
ter predictability than seems indicated by our results 
simply points out the difficulty in making comparisons 
between studies done at different times on different 
groups of patients. | 

In conclusion, it appears that the accuracy achieved 
by апу of these methods is no better than +200 grams 
per kilogram (2 S.D.). Further improvement in our 
ability to predict fetal weight seems unlikely until we 
are able to reduce the repeatability error in longitudi- 
nal measurements or are able to find more accurate 
ways af assessing volume. 
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Genital mycoplasmas and birth weight in offspring of 


primigravid women 
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* London, England 


The relationship between colonization of pregnant women by Ureaplasma and Mycoplasma and the 
outcome of pregnancy in a study of 104 women is reported. There were eight abortions but no 
multiple births or stillbirths. Excluding abortions, the mean gestational length was 39.6 weeks and 

- the corrected mean birth weight was 3.28 kilograms. There was го relationship between maternal 
colonization by genital mycoplasmas and reducticn in birth weight of the offspring, but five of the 
eight women who aborted harbored Ureaplasma, suggesting an increased trend toward abortion in 
women harboring Ureaplesma. (Am. J. OBSTET. GYNECOL. 133:221, 1979.) 


In 1976, McCormack! commented that the chair of 
events linking genital mycoplasmas to birth weight and 
to spontaneous abortion began about 15 years ago. The 
issue is still unresolved, although the premise appears 
to be straightforward. Klein and associates? observed 
that newborn infants were colonized with mycoplasmas 
in inverse relation to their birth weight. In order to 
ascertain the relationship between the presence of my- 
coplasmas in the cervix and urine and the outcome of 
pregnancy, Braun and colleagues? studied pregnant 
women prospectively tabulating their findings for 484 
infants. They observed that babies born of women who 
harbored Ureaplasma (T-strain mycoplasmas) a: the 
first clinic visit had a mean birth weight that was 202 
grams less than that of those born of women from 
whom Ureaplasma was not isolated. The association 
was independent of shortened gestational length and 
of known risk factors for low birth weight, including 
race. They believed, however, that factors other than 
simple colonization, possibly invasion by the microbes, 
were of importance in determining low birth weight 
since, although 79 per cent of pregnant women harbor 
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Ureaplasma,* only 8.5 per cent of the babies in Braun. 
and associates' series weighed less than 2.50 kilograms. 
It has been suggested by McCormack! that controlled 
treatment studies with antibiotics from the twenty- 
eighth week of pregnancy until term might elucidate 
the role of the genital mycoplasmas in relation to birth 
weight. 

We report the relationship between colonization of 
pregnant women by Ureaplasma and Mycoplasma and 
the outcome of pregnancy in a study of 104 women. 


Materials and methods 


The 104 primigravid women studied were randomly 
selected. Swabs from the vagina and cervix were taken 
at the first antenatal (booking) visit and examined mi- 
crobiologically for Ureaplasma and Mycoplasma by 
means of methods described elsewhere. Maternal 
height and midpregnancy weight were recorded, as 
was the outcome of pregnancy and the birth weight of 
tke infant. The latter was corrected for sex, maternal 
height, and midpregnancy weight using the conversion 
charts of Tanner and Thomson, and statistical analy- 
ses were prepared using both corrected and uncor- 
rected figures for birth weight. 


Results 


Six of 104 women in the study defaulted. Fight 
zborted and 90 were delivered of 90 infants: there 
were 39 live-born boys and 51 live-born girls. There 
were no multiple births or stillbirths. 

The weight of the abortuses was not analyzed in this 
study, since it could not always be measured accurately. 
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Table I. Relationship between birth weight and 
maternal carriage of mycoplasmas including 
births by cesarean section and excluding 

eight abortions 
















? Corrected 
No. of | Birth weight | Gestational age | Eirth weight 
infants | (kg.) (£S.D.) | (wk) (+8.D.) | (eg.) (+5.D.) 
1 47 3.36 39.56 3.33 
. 0.58 : 1.89 0.58 
2 1 2.83 39.00 2.73 
3 33 , 3.48 39.80 3.37- 
0.39 1.52 0.36 
4 9 3.22 39.16 3.17 . 
0.42 1.50 0.40 
All 90 3.37 39.61 3.28 
0.50 1.48 0.19 


*Group 1 negative; Group 2 positive for M. hominis only; 


Group 3 positive for Ureaplasma only; Group 4 positive for - 


M. hominis and Ureaplasma. 


Table II. Analysis of variance for Groups 1, 2, and 4 


6 б 


Birth weight 0.625 2 8 N.S. 
Corrected Birth weight 0.748 2 86 N.S. 
Gestational age 0.752 22, 86 N.S 


Standard deviation corrected for size of sample. 
N.S, = not statistically significant. 


We have included in the aborted group one live-born 
fetus of 24 weeks’ gestation, weighing 595 grams, that 
survived 11% hours. Apart from this fetus, only five 
babies, two of whom were delivered by cesarean sec- 
tion, weighed 2.50 kilograms or less, and of these, two 
were also small for dates; a further three babies, weigh- 


ing more than 2.50 kilograms, were also small for 


dates, totalling five altogether. Of the 98 women-whose 
pregnancies were studied until delivery, 47 harbored 
Ureaplasma and 10 harbored Mycoplasma hominis. 


Thirty-eight women harbored Ureaplasma only, one’ 


harbored M. hominis only, 9 harbored both, aad 50 
harbored neither. Five of eight women who aborted, 
including the woman bearing the live-born fetus of 24 
weeks, harbored Ureaplasma.. ] ' 
Table I summarizes the duration of pregnancy and 
the birth weights of living and stillborn infants, ir clud- 
ing those born by cesarean section, born of women 
whose lower genital tract was cultured at the first an- 
tenatal visit. The patients are grouped according to the 
presence or absence of Ureaplasmas or Mycoplazmas. 
The mean gestational length was 39.6 weeks, and there 
is no statistically significant difference in gestat.onal 
age among the,four groups. The mean birth weight 
was 3.37 kilograms, and the mean birth weight cor- 
rected for sex, maternal height, and midpregnancy 
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Table III. Relationship between birth weight and 
maternal carriage of mycoplasmas, excluding 
nine births by cesarean section and eight abortions 












Corrected 
birth weight 





No. of | Birth weight | Gestational age 





(hg) (5S.D.) | (wk) (&S.D.) | (kg) (=5.р.) 

4 45 3.39 39.65 3.28 
0.57 1.24 0.56 

2 0 T M =; it 
3 28 3.46 39.95 3.38 
0.40 1.57 0.36 

; 3.95 39.99 3.93 
4 8 0.44 1.55 0.40 


Standard deviation corrected for sizé of sample. 
*See Table I for code. 


Table IV. Percentage incidence of Ureaplasma 
and M. hominis in 98 pregnant women in relation 
to the outcome of pregnancy 








Ureaplasma* M. hominis 






Positive 


Negative 


Live birth 86(44) 79 (34)  81(7) 70(7) 
>9,500 kg. 

Live birth 2 (1) 4 (2) 2( 10(1) 
«9,500 kg. 

Abortion 6 (3) 11 (5) 9 (8) 0 (0) 

. Cesarean 6.(3) 13 (6) 8 (7) 20 (2) 

section 

Totals . 100(51) 100(47) 100(88) 100(10) 


*Figures in parentheses indicate number of patients. 


weight was 3.28 kiloqrams. There was no statistically 
significant variation in birth weight either corrected or 
uncorrected, in the four groups, as shown by two-sided 
T-tests or by analysis of variance (Table II). Standard 
deviation was corrected for the size of the sample. 
Table Пі shows the results of analysis excluding | 


babies born by cesarean section. There is no significant 


difference in birth weight or in mean gestational age 
among the four groups. 

Table IV shows the incidence of Ureaplasma and 
Mycoplasma at the first booking visit relative to the 
outcome of pregnancy. There was a tendency for 
Ureaplasma to be harbored more frequently by those 
who aborted. 

: Only five babies in this series weighed 2.50 kilograms 
or less and were thus of low birth weight. Of these, one 
was born of a woman harboring Ureaplasma and one 
of a woman harboring both Ureaplasma and M. 
hominis. Five babies, including two of low birth weight 
(2.50 kilograms), were small for dates. In each case 
risk factors accepted as relating to small for dates were 
present and in only one case was the baby born of a 
mother harboring Ureaplasma. The risk factors in- 
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cluded late booking, maternal age, hypertension. 
anemia and antepartum hemorrhage, intrauterine 
growth retardation, and congenital cardiac malforma- 
tion of the fetus. There was, therefore, no association 
between maternal carriage of Ureaplasma or Myco- 
plasma and low birth weight or small for date babies. 


Comment 


We did not demonstrate any relationship between 
maternal colonization with genital mycoplasmas and 
reduced birth weight of offspring. The mean birth 
weight, even when corrected for maternal height and 
weight, did not differ in babies born of women who 
harbor Ureaplasma, Mycoplasma, both, or neither. 
The incidence of babies of low birth weight («2.20 
kilograms) in the series studied was 5 per cent, that of 
small for dates babies was also 5 per cent, and that of 
low-birth-weight babies who were also small for. dates 
was 2 per cent. The numbers are too few to make a 
statistical analysis within these groups, but there is no 
trend toward their greater occurrence in women hzr- 
boring genital mycoplasmas. 

Unlike other observers,* 7 we did not find reduction 
in birth weight in babies born of women harboring 


genital mycoplasmas. Even if verifiable, reduction of 


birth weight is of no clinical consequence, unless it is 
accompanied by significant increase in the numbers of 
babies born who are of low birth weight (<2.50 kilo- 
grams) or small for dates. 
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Five of the eight women who aborted harbored 
Ureaplasma. di Musto and associates’ noted, as did 


. Braun and colleagues,’ that the average birth weight of 


infants born of women harboring mycoplasmas маѕ 
lower than in control groups but found no difference 
in the abortion rates. Pease and co-workers? isolated M. 
homini: type 1 from the otherwise sterile lung of a new- 
born infant, and commented that vaginal mycoplasmas 
could not be regarded as beyond the suspicion of 
pathogenicity to the human fetus. Jones® isolated M. 
hominis from the lungs of five of 62 aborted fetuses in 
the absence of bacterial pathogens or viruses and sug- 
gestec that the organism may be capable of infecting a - 
living fetus. Driscoll and associates!? suggested that my- 
coplasmas may be responsible for unexplained, some- 
times recurrent, human miscarriages. It has also been 
suggested that Ureaplasma may be etiologically related 
to spontaneous abortions.!': 12 

'Thus, although none has proved the relationship, 


. many observers have postulated mycoplasma infection 


as a cause, either primary or contributory, of abortion 
in human beings. Mycoplasmas can be eradicated from 
the genital tract easily. In view of this, it is important 
that zheir role in spontaneous abortion, if any, be es- 
tablished speedily and beyond doubt. 


We are grateful to Mrs. J. Verrier for the statistical 
analvses. 
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Differences in localization of insulin receptors and 


JEFFREY A. WHITSETT, M.D. 
CARL L. JOHNSON, Pu.D. 
KIM HAWKINS, B.S. 

Cincinnati, Ohio 


adenylate cyclase in the human placenta 


The interactions of hormones with plasme membranes in the human placenta were characterized for 
specific fetal and maternal components. Tre microvillus brush border membrane, which is exposed 

~ to maternal blood in the intervillous space- was markedly enriched in specific insulin receptors but 
contained no hormone-sensitive adenylate cyclase. On the other hand, a basal plasma membrane 

^ fraction, which is presumabiy exposed тоге directly to fetal hormones, contained adenylate cyclase 
which was sensitive to prostaglandins, ephephrine, and fluoride but was not enriched in insulin 
receptors or other brush border markers. This study demonstrates separate fetal and maternal 
aspects of placental-hormone interactions. This separation and the relative impermeability of the 
placenta to hormones may allow for independent maternal and fetal components of the interaction 
of hormones with the placenta. (AM. J. OBSTET. GYNECOL. 133:204, 1979.) 


D 


THE HEMOCHORIAL placenta as found in tre human 
being is uniquely located between separate carculatory 
systems by membranes that are, in general, imperme- 
able to polypeptide hormones. Fetal placen.al mem- 
branes are therefore exposed to two circulations at 
separate sites. The microvillus brush border mem- 
brane is directly associated with maternal blood in the 
intervillous space while trophoblastic basement. mem- 
brane and endothelial membranes are more с osely as- 
sociated with the fetal blood. This presents the 
possibility of both maternal and fetal hormores inter- 
acting with the placenta at these distinct sites. It has 
been unclear whether hormonal-membrane interrela- 
tionships may differ for maternal, as compared with 
fetal, surface membranes in the placenta. Therefore, 
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we purified and characterized two distinct plasma 
membrane fractions from normal, term human pla- 
centas. Insulin receptor concentration, hormone-sen- 
sitive adenylate cyclase, and marker enzymes were 
compared in these membrane fractions in order to 
clarify the localization of maternal and fetal aspects of 
hormone interaction in the placenta. 


Materials and methods 


The preparation of microvillus plasma membrane 
was performed immediately following term, normal, 
vaginal delivery by a modification of the method of 
Smith and associates,! as previously described.? After 
removal of microvillus membrane, the remaining tissue 
was homogenized and a membrane fraction was pre- 
pared as described by Fitzpatrick and colleagues.? - 
Plasma membranes were resuspended in 250 mM. su- 
crose, 1 mM. EDTA, and 40 mM. Tris-HCl (pH 7.4) to 
give final protein concentrations between 2 and 8 mg. 
per milliliter. The time (approximately two hours) 
taken to prepare each fraction was identical and mem- 
branes were exposed for an equal time to:the same 
buffers at 2? C. during preparation. Samples were as- 
sayed for adenylate cyclase and insulin receptors on the 
day of preparation or within two days after freezing in 
Dry Ice—acetone and storage at —20° C. as described in 
Table I. : 

Insulin receptor concentration was determined in 


_ duplicate by Millipore filtration method as described 
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Table I. Adenylate cyclase, insulin receptors, and marker enzyme analyses of placental membrane fractions 








-Fraction | 


Й 


` Crude 


` homogenate 






Enzyme: specific activity 
‚ (ито! product mg.7* min.) . 






‚ Microvillus 





] Insulin receptor 18.4 + 3.6 — 242 + x84 — ‚20.7 + 2.96 
. (nmole-mg.7! x 109) ate . | о: 
Alkaline, pliosphatase 0.367 + 0.058 3.02 + 0. 427 : 0.302 + 0.032 
5' Nucleotidase . ` 0.065 + 0.004 0.487 + 0.021 0.032 + 0.007 
N-acetyl-8-glucosaminidase 0.638 + 0.072 0.141 + 0.022 0.852 + 0.147 
- Glutamate dehydrogenase * 0.0011 + 0.002 NR. ` 0.0390 + 0.004 
Na*-K* (Mg)-ATPase 0.0049 + 0.001 ~. ' 0.010 + 0.004 0.0070 + + 0.001 
Adenylate cyclase, basal . | N.D. ` * 46 + 5.64 
+10 mM: fluoride . . N.D. ERE: * “71 + 4.05 
+10-‘M.epinephrine ^. ^ LO. NOD | * 78 + 0.05 
2.8 х 107?M prostaglandin E; ` .^N.D. | 5 78x23- 
`2.8- X 10°5M prostaglandin Е, - N.D. * 66 + 1.5. 


И 


N.D. = not determined. ` : EL do Web ; 


Insulin receptor concentration, alkaline атаба, 5' nudest dise: “Nat `-К*)АТРазе, N'acetyl. B- -glucosamiinidasey. and 
adenylate cyclase wére determined ію the filtered homogenate, inicrovillus brush border, and basal membrane fractions from six . 


. normal {егт placentas. Specific insuli receptor concentration was determined by Millipore filtration using EGWP cellulose 


acetate filters at 4.3 x 1071? M "5I. insulin at 20° C? - 

Adenylate cyclase was determined in triplicate by thé method of Salomor. and colleagues! in. 10 or 15 minute incubator con- 
iaitiing 100 mM. Tris HCl (pH 7:4), : mg. per milliliter bovine serum albumiri, 1 mM. [a P)-ATP- (2 pCi), 1.5 mM. Mg*?, 1 mM. 
*H-CAMP (0.01 Ci), 10M guanosine triphosphate, 10 mM. phosphocreatine, 2.5 О. creatine phosphokinase, buffered hormorié 
or 10 mM. fluoride with 50 to 200 ug membrane protein in a final volume of 250 џі. Values represent mean + 'S.E. from six 
placentas except for prostaglandin where stimulation of adenylate cyclase wzs studied in triplicate iticubations from two placeritas: 


'. Alkaline phosphatase, 5'.nücleotidase, and N-acetyl-8-glucosaminidase were assessed at. 37° C. as previously described.* Glutamate 


dehydrogenase was determined in ѕойісаіеа membrane fractions at 24° C. (Nat - -K*)ATPase was determined by ouabain inhibition 


of Nat + Kt'+Mg — ATPase in the presence of 15 mM. Na azide and 0.6 mg. per milliliter deoxycholate at 37° C. in a medium 
containing 100 mM. NaCl, 20 mM. KCl, 5 mM. Mg-ATP, and 40 mM. Tri HCI (pH 7.4). . 


Уа are below the sensitivity of the assay... 


previously Nonspecific , bindirig was асва" in: the 
presence of 100 mg per milliliter insulin and was sub- 


tracted to détermine specific insulin binding. Adeny- 


. late cyclase was determined by the method of Salomon 
and associates.* Enzyme activities and insulin receptor, 
coricentrations. were assessed ‘in assays in which ac- 
tivities were linearly related to membrane protein (50 
to 300 ug) and time (5 to 25 minutes). 

Results - _ О | 

As we have previously found, microvillus brush bor- 
der membranes were enriched approximately 10- to 
15-fold in specific insulin binding, alkaline phos- 


phatase, and 5’ nucleotidase, as compated to the wliole ' 


homogenate.? This fraction consists primarily of mem- 
brane vesicles arid occasional brush border elements 


with minimal mitochondrial and ribosomal contaniinz-. . 


tion by inarker enzynies and by electron microscopy. ? 
As is. represented iri Table I, adenylate cyclase could 


not be demonstrated in this fraction by the methods of . . - 
Saloman and colleagues.‘ Similarly; no basal or fiuo- | 


ride-stimulated adenylate cyclase activity could be de- 
tected in two experiments using the cyclic AMP binding 
protein assay as described by Gilman.? Attempts were 
made without success to elicit adenylate cyclase by soni- 


cating the membrane fraction, by the addition of 5 ' 


mM. theophylline adi I mM. dithiothreitol to the as- 
say, and by varying the final protein concentration be- 
tween 2.1 and 1 mg. per milliliter. Small and variable 
increases in activity were found in the presence of 10 
mM. ffuoride; however, the small i increases in counts 


: over the blank values were not linearly related to time 
: or prozein concentration. 


In.contrast to the microvillus membrane fřaction, the 


` 2 basal plasma membrane fraction was rich iri.adenylate 


cyclase activity. This activity was linear over 20 minutes 
incübátion and proportional to membrane protein. . 
Hormone sensitiyity was' demonstrated for 10-4 and 


10-8 M epinephrine, 2:8 x 1073M prostáglandin È, 


and 2.8 x-10-°M prostaglandin Ёш; and 10 mM. 
fluoride as seen’ in Table I. Mixing experiments were 
performed with basal and. microvillus membranes 


. added to the adenylate cyclase i incubation in approxi- 
: mately eqiial concentrations. These studies did not 


suggest the presence of inhibitors of or excessive ATP 
consumption by the microvillus fraction. Basal mem- 
brane adenylate cyclase was unaltered in either basal or 


‘fluoride-stimulated activity by the addition of micro: . 


villus membrane. . 
Ma-ker enzyme analyses and. 'polyacrylaniide, gel 
electrophoretic patterns were distinctly different in the 


| brush border as compared to the basal plasma mem- 


ug 
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brane fraction. As seen in Table I, the basal membrane 
fraction did not show enrichmerit of brish border 
markers and contained higher activities cf the mito- 
chondrial marker, glutamate dehydrogenase, and the 
lysosomal marker, N-acetyl-8-glucosamin:dase, than 
the microvillus fraction. (Na*-K*)AT Pase activity was 
found to be low in the placenta and was not highly 
enriched in basal or microvillus fractions. 


Comment 

The microvillus brush border of the syncytiotro- 
phoblast was found to be markedly enriched in insulin 
receptors. This localization is consistent wita the thesis 
that this membrane interacts with maternal Formone in 
thé intervillous space. Insulin increases glycogen 
synthase in the placenta, as in other tssues, but 
insulin-related changes in glucose or amino acid trans- 
port have been difficult to demonstrate in this tissue. 
Insulin-degrading activity is also present in the micro- 
villus brush border of the placenta,” possib-y insuring 
its.lack of transport across the human placer ta. Altera- 
tions in placerital glycogen metabolism, related both to 
C-AMP elevation (stimulation of glycogenolsysis)’ and 
to insulin elevation (stimulation of glycogen synthase),? 
have been demonstrated and would seem to be oppos- 
ing effects. This observation raises the possbility ағ 
there are fetal and maternal aspects to the regulation of 
glycogen metabolism in the placenta. Althcugh there 
has been no clear in vivo demonstration о: the hor- 
monal regulation of placental metabolism or transport, 
there is evidence of hormonal regulation cf the pla- 
centa in numerous in vitro studies.5-? 

Activation of adenylate cyclase in the placeata results 
in several changes in placental metabolism related to 
hormone synthesis and glycogen metabolism. Dibutyryl 
cyclic AMP added to human placental explart cultures 
increases the concentration of human cho-ionic go- 
nadotropin (hCG) in the culture medium.’ Luteinizing 
hormone (LH), hCG, and prostaglandin E, .timulates 
adenylate cyclase during placental perfusions and this 
stimulation results in increased estrogen biesynthesis 
‘and in glycogenolysis* ? by the placenta. These 
C-AMP-mediated effects might be mediated by ade- 
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nylate cyclase stimulation by hormones interacting with 
receptors in the trophoblastic basement membranes. 
The metabolic goals of the mother, fetus, and 
placenta are distinct from and seemingly at odds with 
one another. The placenta produces both steroid and 
polypeptide hormones which profoundly affect mater- 


" nal metabolism to insure the continuation of pregnancy 


and an adequate supply of substrate to the fetus. The 
goals of the fetus are to rapidly accumulate substrate 
which contrast sharply with the goals of the metabolism 
of the mother which insure the availability of substrate 
to the fetus. Differing goals of the mother and fetus are 
reflected in differences in both hormone levels and in 
the presence of specific plasma membrane hormone 
receptors in maternal or fetal tissues.'? The metabolic 
separation of the fetus and mother is further guaran- 
teed by the relative impermeability of the placenta to 
polypeptide hormones and by its possible role in the 


` degradation of maternal or fetal hormones. Thus, the 


placenta is interposed between two distinct hormonal 
environments and in this study we have demonstrated 
clear differences in the properties of the cell mem- 
branes exposed to these different circulations. This 
specialization allows specific hormone interactions with 
both fetal and maternal circulations. The placenta 
interacts with maternal insulin at the microvillus brush 
border, but this membrane fraction does not contain 
hormone-stimulated adenylate cyclase activity. Ade- 


"nylate cyclase activity, however, is presumably found in 


the basal cell membranes where this aspect of placental 
metabolism is likely to be regulated by the actions of 
hormones present in the fetal circulation. In this study 
we have demonstrated pharmacologic rather than 
physiologic responses of adenylate cyclase in nonbrush 
border plasma membranes of the human placenta to 
fluoride, prostaglandins, and epinephrine and were 
unable to demonstrate adenylate cyclase in purified 
brush border membranes. Further purification of the 
basalar plasma membranes and aderiylate cyclase from 
the human placenta as well as the response of placental 
adenylate cyclase to physiologic concentrations of vari- 
ous agents are presently being investigated. 





REFERENCES 


1. Smith, N. C., Brush, M. G., and Luckett, S.: Preparation 
of human placental villous surface membrare, Nature 

. 252(5481): 302, 1974. 

2. Whitsett, J. A., and Lessard, J. L.: Characteristics of the 
microvillus brush border of human placenta: nsulin re- 
ceptor localization in brush border membranes, Endocri- 
nology. In press. 


3. Fitzpatrick, D. F., Davenport, G. R., Forte, L., and 
Landon, E. J.: Characterization of plasma membrane 
proteins in mammalian kidney. 1. Preparation of a mem- 
brane fraction and separation of the protein, J. Biol. 
Chem. 244: 3561, 1969. 

4. Salomon, Y., Landos, C., and Rodbell, M.: A highly sensi- 
tive adenylate cyclase assay, Anal. Biochem. 58: 541, 
1974. 


Volume 133 
Number? 


. Gilman, G.: A protein binding assay for adenosine 3', 5' 


monophosphate, Proc. Natl. Azad. Sci. U.S.A. 67: 305, 
1970. 


. Demers, L. M., Gabbe, S. G., Villee, C. A., and Greep, 


R. O.: The effects of insulin oz placental glycogenolysis, 
Endocrinology 91: 270, 1972. . 


. Handwerger, S., Barrett, J., Trey, L., and Schomberg, 


D.: Differential effect of cyclic adenosine monophospaate 
on secretion of human placental lactogen and human 
chorionic gonadotropin, J. Clin. Endocrinol. Metab. 36: 
1268, 1973. 















information for authors 





8. 


10. 


Most of the provisions of the Copyright Act of 1976 became effective on January 1, 
1978. Therefore, all manuscripts must be accompanied by the following written state- 
ment, signed by one author: “The undersigned author transfers all copyright ownership 
of the manuscript (title of article) to The C. V. Mosby Company in the event the work is 
published. The undersigned author warrants that the article is original, is not under 
consideration by another journal, and has not bezn previously published. I sign for and 
accept responsibility for releasing this material on behalf of any and all co-authors.” 
Authors will be consulted, when possible, regarding republication of their material. 


Insulin receptors and adenylate cyclase in placenta 207 


Cedard, L., Alsat, E., Urtasun, M. J., and Varaugot, J.: 
Studies on the mode of action of LH and hCG on es- 
tregenic biosynthesis and glycogenolysis by human pla- 
centa perfused in vitro, Steroids 16: 361, 1970. 


. Levilliers, J., Alsat, E., Laudat, P., and Cedard, L.: Hor- 


mone-stimulated cAMP production in human placenta 
perfused in vitro, FEBS Lett. 47(1): 146, 1974. 

Kelly, P. A., Posner, B. I, Tsushima, T., and Friesen, H. 
Gz Studies of insulin, growth hormone and prolactin 
binding: Ontogenesis, effects of sex and pregnancy, En- . 
decrinology 95: 532, 1974. 





Effect of epinephrine infusion on maternal and uterine 


JAMES F. CLAPP III; M.D. 


Burlington, Vermont 


oxygen uptake in the pregnant ewe 


Ten chronically instrumented pregnant ewes were studied to assess the effect of an 


x 


epinephrine-induced decrease in uterine bbod flow on the oxygen uptake of the uteroplacentai-fetal 


tissue mass. Additional measurements of maternal cardiac output, oxygen uptake, arterial pressure, 
and hematocrit were obtained. Continuous systemic infusion of epinephrine at a rate of 0.3 to 0.4 
иф per kilogram per minute produced a mean decrease in uterine blood flow of 42 per cent 
(288 + 15 to 157 + 8 ml. per kilogram per minute). However, the oxygen uptake of the 
uteroplacental-fetal tissue mass remained et control levels due to an associated 79 per cent 
increase in the arteriovenous oxygen content. difference across the uterine circulation. The 
calorigenic and cardiovascular systemic effects of epinephrine (a 22 per cent increase in maternal 

: oxygen uptake and a 43 per cent increase n maternal cardiac output) were not related to the 
changes in either uterine flow or oxygen upake. The implications of these observations are 


discussed. (AM. J. OBsTET. GYNECOL. 133:208, 1979.) 


EPINEPHRINE'S effect on the regional perfusion of 
the pregnant uterus is well known. Numeross inves- 
tigators'-? have reported a 30 to 50 per cent decrease in 
the rate of uterine blood flow during maternal epi- 
nephrine infusion in the pregnant ewe. Rosenfield and 
associates? have shown that the decrease in flow occurs 
in both the myoendometrial and cotyledonary circula- 
tions. Their data also indicate that the reduction in 
total uterine flow approximates the reduction in coty- 
ledonary (placental) flow. 

Although a decrease in flow of this magnituce could 
have adverse metabolic effects, measurements to assess 
uterine, placental, and fetal metabolism have not been 
obtained during epinephrine infusion in a chronic 
animal model. In acute experiments, Assel and 
Brinkman* have documented that the decrease in 
uterine blood flow associated with maternal h7poten- 
sion does result in a decreased uterine oxygen aptake. 
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This was accompanied by a decrease in fetal oxygen 
uptake with subsequent fetal hypoxia and acidosis. 
Likewise, maternal epinephrine infusion has been re- 
ported to produce fetal acidosis under acute experi- 
mental circumstances in the monkey;? Berman and col- 
leagues’, using a chronic fetal sheep model, reported a 
fall in fetal Po, during abrupt, short-term decreases in 


uterine blood flow. Similar changes have been docu- · 


mented in the human fetus using a continuous transcu- 
taneous monitoring technique." In contrast, Chez and 
colleagues? found no evidence of fetal hypoxia or 
acidosis when uterine blood flow decreased by as much 
as 50 per cent during ritodrine infusion in the chronic 
pregnant sheep model. _ 

During the latter half of pregnancy in the ewe, blood 
flow to? and oxygen uptake оѓ! the uterus and its tissue 
contents rise rapidly and comprise a large fraction of 
the pregnancy-associated incremental increase in ma- 
ternal cardiac output and oxygen uptake." This, 
coupled with the well-known systemic calorigenic and 
cardiovascular effects of epinephrine, suggests that an 
epinephrine-induced decrease in uterine Ыора flow 


may limit uterine, placental, and fetal oxygen availabil- - 


ity. The present experiments were designed to exam- 


е % 


ine this question in the pregnant ewe during the latter ` 


half of gestation. In addition, measurements of the : 
ewe’s cardiac output and oxygen uptake were obtained 


to compare the magnitude of the systemic and uterine 
effects produced by epinephrine infusion. 
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Fig. 1. The effect of maternal epinephrine infusion (0.3-0.4 | 


n glkg./ min.) on uterine blood flow and uterine oxygen up- 
take from 64 days gestation to term. z — control measure- 
ment, G — measurement during epinephrine infusion. 


Materials and methods 


Ten grade ewes of known gestational age were pre- 
pared at least one week prior to the initial experiment. 
Surgical preparation involved only polyvinyl catheter 
placementin the main uterine veins; aorta, and inferior 
vena cava of the ewe. Details of the technique appear 
elsewhere.” Eight ewes carried singlets and two twins. 

Eight experiments were done between 64 and 110 
days' gestation and 12 between 110 days' gestation and 
term (145 days). In each experiment uterine blood flow 
and oxygen uptake and maternal cardiac output and 
oxygen uptake were measured before and during ma- 
ternal epinephrine infusion. Uterine blood flow was 
measured by the diffusion equilibrium technique de- 


tailed elsewhere.'?: ' The oxygen content of the blood : 


samples collected from the maternal aorta, uterine 
veins, and pulmonary artery was determined man- 
ometrically in duplicate by the method of Van Slvke. 
Uterine oxygen uptake was calculated as the product of 


‚ the flow and the arteriovenous oxygen content differ- 


ence across the uterine circulation (A-VAO,). Maternal 


Effect of epinephrine on oxygen uptake 209 


4 
А \ * CONTROL 
AN» ^EPINEPHRINE 


A-V АО; (Vols %) 





100 200 300 


400 
UTERINE BLOOD FLOW (ml/kg/min) 


Fig. 3. The reciprocal relationship between uterine blood flow 
and che arteriovenous oxygen content difference (A-VAO;) 
across the uterine circulation. Z = control measurements, 


G = measurements during epinephrine infusion, --- repre- 
d econstant 
sents the equation: AO, = ———— —, 
Flow7slore 


oxygen uptake was measured by closed-circuit 
spirometry using a Benedict-Roth spirometer. The 


` direct Fick technique was used to determine cardiac 


output. Maternal rectal temperature and aortic pres- 
sure were monitored periodically by means of a therm- 
istor rectal probe and mercury manometer. 

To assure accuracy in the measurement of maternal 
oxygen consumption, ewes were fasted for 72 hours 
prior to study. On each day of study the ewe was 
weighed and, under local anesthesia, a polyvinyl cathe- 
ter was placed in the pulmonary artery via the jugular 
vein and right heart. Correct placement of the catheter 
tip was confirmed by pressure measurement. The ewe 
was lightly sedated with intravenous pentobarbital and 
placed on her left side to facilitate maintenance of a 
steady state during the experiment. A number 38 oro- 


` tracheal. tube was then introduced and attached to a 


spirometer. After a ten-minute steady state (in terms of 
maternal pressure, temperature, and respiratory pat- 
terr) had been achieved, simultaneous control mea- 


" surements of uterine and maternal parameters were 
' obtained over a 20 minute interval. During this time, 


blood samples were collected anaerobically from the 


. pulmonary artery, aorta, and uterine veins by continu- 


ous withdrawal using a Harvard pump at a rate of 0.5 
c.c. per minute. Once sampling was completed epi- 
nephrine was infused at a rate of 0.3 to 0.4 ug per 
kilogram per minute into the inferior vena cava of the 
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Table X. Mean measurements of maternal anc uterine parameters 


«112 Days 








Measurements Control 






2110 Days | 


Epinephrine 





Uferine blood flow (ml./kg./min.) 304 + 36 157 + 13* 279 + 18 157 + 10* 288 + 15 157 + 8* 
(A-V) AO, uterus (vols. %) 3.0 x 0.2 5.5 + 0.3* 3.4 + 0.2 6.0 + 0.4* 3.3 + 0.2 5.9 + 0.3* 
Uterine oxygen uptake 9.0 + 0.6 8.6 + 0.6 9140.2 , 9.1 + 0.3 9.1 + 0.3 8.9 + 0.3 
(c.c./kg./min.) 
Maternal cardiac output (L./min.) 5.50 + 0.47 7.98 + 0.681 7.59 + 0.45 10.71 + 0.72* 6.81: 0.40 9.75 + 0.59*. 
(ml./kg./min.) 100 + 8 143 + 101 132 +6 188 + 12* 1216 172 + 10* 
(А-У) AO, lungs (vols. 96) : 47x04 4.0 + 0.3 3.8 € 0.1 3.3 + 0.1ї 41+ 0.2 3.5 + 0.91 
Maternal oxygen uptake (с.с./тіп.) 256 + 15 311 + 12{ 281 + 12 948 + 16* . 272+ 10 332 + 12* 
(c.c./kg./min.) 4.59 + 0.93 85.58 + 0.911 4.92 + 0.12 6.01 + 0.20* 4.81 + 0.11 5.86 = 0.15* 
. Maternal hematocrit (96) 28 + 1 35 + 1* 28 +1 36 + 1* 28 x] 36 + 1* 
Mean + S.E.M. 
*p < 0.001. 
tp < 0.01. 


ewe. This was continued until completion of the exper- 
iment. Thirty to 40 minutes after a new steady state 
had been achieved, another set of measurements was 
obtained over a second 20 minute interval. The data 
from the control study period were compared with 
'those obtained during maternal epinephrine infusion, 


each ewe serving as its own control subject. Sratistical - 


analysis was done by means of the paired t tes_. 

After two experiments were completed, the catheters 
were removed and the ewe was returned to pasture to 
await delivery. At delivery, weight and crowa-rump 
length were obtained and the lambs observed over the 
first week of life. 


Results 


As anticipated, maternal epinephrine infusion con- `` 


: sistently produced a significant decrease in the rate of 
uterine blood flow (Fig. 1). In individual experiments, 
uterine flow ranged between 42 and 74 per zent of 
control levels during infusion. The mean flow rete dur- 
ing the control period was 288 * 15 ml. per kdogram 
per minute falling to 157 + 8 ml. per kilogram per 
minute with epinephrine administration. No significant 
difference was noted in the magnitude of the response 
when the animals studied prior to 100 days’ gestation 
were compared with those studied between 110 days 
gestation and term (Table I). 

Maternal epinephrine infusion consistently resulted 
in a significant increase in the arteriovenous Dxygen 
content difference (A-VAO,) across the uterine. circu- 
lation. In the individual experiments the A-VAO, 
ranged between 137 and 234 per cent of contro values 
during infusion. The mean value rose from 3.3 + 0.2 
volumes per cent during the control period te 5.9 + 
0.3 volumes per cent during epinephrine adm_nistra- 
tion. No significant difference in response was d2tected 
as gestation progressed beyond 110 days. 

As the decrease in uterine blood flow during epi- 


nephrine infusion was consistently associated with an 
increase in the A-VAO, across the uterine circulation 
only minimal fluctuation occurred in the rate of uterine 
oxygen uptake (Fig. 1) during epinephrine infusion. 
In the individual experiments uterine oxygen uptake 
ranged between —12 and +13 per cent of control val- 
ues during epinephrine infusion. Mean values were 
9.1 + 0.8 c.c. per kilogram per minute during the con- 
trol period and 8.9 + 0.3 c.c. per kilogram per minute 
during epinephrine. administration. Again no signif- 
icant differences in response were observed as preg- 
nancy progressed beyond 110 days. 

The inverse relationship between the rate of uterine 
blood flow and the A-VAOQ, across the uterine circula- 
tion during both the control period and epinephrine 
infusion is shown graphically in Fig. 2. This relation- 
ship was subjected to logarithmic linear regression 
analysis to test the hypothesis that a true reciprocal 
relationship existed between the two variables. Within 
the limits of the experimental data (uterine flow rate 
between 110 and-400 ml. per kilogram per minute and 
the A-VAO, between 2.5 and 8.5 volumes per cent, this 
hypothesis was accepted at the 0.05 level with a R value 
of —0.958. Mathmatically this relationship is expressed 
by the equation: | е 

650.1934 


Flow- 9937252 i 


A-VAO; = 


Maternal cardiac output consistently increased dur- 
ing epinephrine infusion. In the individual experi- 


. ments values ranged between 125 and 165 per cent of 


control during epinephrine infusion with a mean for 
the series of 143 per cent. Mean values corrected for 
maternal weight were 121 + 6 ml. per kilogram per 
minute during the control period'and 172 + 10 ml. per 
kilogram per minute during epinephrine administra- 
tion (Table I). Although the magnitude of the response 
was not influenced by gestational age, control levels 
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were significantly (p>0.01) greater after 110 days. No 
relationship was present between the magnitude of the 


increase in cardiac output and the decrease in uterine: 


blood flow. 

Maternal oxygen uptake increased significantly dur- 
ing infusion. In the individual experiments, values ob- 
tained during epinephrine infusion ranged between 
112 and 136 per cent of those obtained during the 
control period. T'he mean value corrected for maternal 
weight rose from 4.81 + 0.11 с.с. per kilogram per 
minute during the control period to 5.86 + 0.15 c.c. 
per kilogram per minute during epinephrine adminis- 
tration. The increase in the mean control value for 
maternal oxygen uptáke after 110 days' gestation (Ta- 
ble I) was not significant. There was no relationship 
between tlie magnitude of rhe increase in maternal 
oxygen uptake during epinephrine infusion and the 
concomitant decrease in uterine blood flow. 

In each experiment, the initiation of epinephrine in- 
fusion was associated with a rise of 10 to 15 mm. Hg in 
mean maternal aortic pressure. However, after the ini- 
tial abrupt rise, mean aortic pressure rapidly returned 
to control levels. Asva result, mean maternal aortic 
pressure during steady-state epinephrine infusion was 
not significantly different from that obtained during 
the control period. In no experiment was the 12 ег- 
ence greater than + 5 mm. Hg. Mean values were 
91 + 5 mm. Hg during the control period and 89 + 4 
mm. Hg during steady-state epinephrine infusion. 
Maternal rectal temperature was not significantly 
influenced by epinephrine infusion. In no experiment 
was the difference greater than + 0.2° C. The mean 
value was 39.2 + 0.3° C. during both periods of mea- 
surement. Maternal hematocrit increased significantly 
during epinephrine infusicn from a mean control 
value of 28 + 1 per cent to 36 + 1 per cent. 

All but one of the fetal lambs were delivered at term 
in good condition. The exception was 4.6 kg. singlet 
who died of birth injuries secondary to fetopelvic dis- 
proportion. Mean birth weight and crown-rump length 


were not significantly different from other offspring in : 


the flock. 


Comment 


These experiments clearly demonstrate that the, de- 
crease in the rate of uterine Elood flow during maternal 
epinephrine infusion does not result in a concomitant 
decrease in uterine oxygen uptake. At lower flow rates 
uterine oxygen uptake is maintained by an increased 
efficiency of oxygen uptake (A-VAO,) at a tissue level. 
This is true for both the control measurements and 
those obtained during epinephrine infusion (Fig. 2). 
The reciprocal relationship observed between these 
variables (flow rate and A-VAO,) suggests that uterine 
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blood flow may vary over a wide range for short peri- 
ods of time without a significant change in the meta- 


- bolic rate of the uterplacental-fetal tissue mass. 


The increased effidency of oxygen extraction ob- 
served at lower rates of flow may have several compo- 
nerts.which cannot be separated with the available 
data. First, there may be a change in the perfusion ratio 
between uterine and umbilical cotyledonary flow when 
utezine blood flow is decreased. Second, the capillary 
sur-ace area available for gaseous exchange may vary 
from animal to animal or may vary with changes in 
uterine vascular resistance. Third, tissue exposure time 
to capillary blood should be increased at lower flow 
rates. In addition, in these experiments epinephrine 
infusion increased the maternal circulating red cell 
volume by 28 per cent. The resultant increase in the 
oxygen-carrying capadty of maternal blood should 
have minimized any increase in the fall in Po; across 
the uterine circulation at the lower rates of flow. How- . 
ever, as Po; measurements were not obtained this fac- 
tor cannot be adequately assessed. 

The data do not exclude the possibility of a change in 
the metabolic rate of the various tissue components 
myometrium, endometrium, placenta, and fetus) rela- 
tive to orie another. Thus fetal oxygen uptake could 
possibly decrease during a decrease in uterine blood 
flow of this magnitude but, if so, it would be counter- 
balanced by an increase in oxygen uptake elsewhere 
within the uterine circulation. More specific data is 
necessary to clarify this point. 

"The control values for uterine blood flow are similar 
to those previously obtained by means of the same 
technique!" and to those reported utilizing flow- 
meter! and microsphere techniques. ^ 15 Likewise, the 
46 per cent decrease in the rate of uterine blood flow 
during epinephrine infusion is virtually identical to 
thet obtained at a similar dosage level by Rosenfield 
and colleagues. The mean rate of uterine oxygen up- 
take of 9.0 c.c. per kilogram per minute is high relative 
to that of the mother and is in accord with that re- 
ported previously.!17?? 

The consistent increase in cardiac output during in- 
fusion is due to epinephrine's beta adrenergic effect 


` Бо:ћ on the heart and peripheral vascular beds. The 43 


per cent increase in cardiac output is higher than that 
noted previously by Rosenfield and associates.? How- 
ever, the mean increase of 23 per cent reported was 
based on only four measurements with changes rang- 
ing from —10 to +76 per cent of control. At the dosage 
level employed in this study there was no quantitative 
re_ationship between the magnitude of the cardiac out- 
pvt response and the uterine vascular response to the 
drug. As the experiments span a wide range of gesta- 
ticn, the mean value for control maternal cardiac out- 


t 
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put is slightly lower than that previously repcrted at 
term by the direct Fick technique. п However, itis simi- 
lar to that reported by Rosenfield and West'* in the 
latter third of gestation. The significantincreasein con- 
trol values after 110 days' gestation is in acto-d with 
previously reported data. 

The consistent increase in maternal oxygen uptake 
during infusion is due to epinephrine's well. known 
calorigenic effect. This observation is in accord with 
prior experimental data!* and is primarily related to an 
increase iri lypolysis and glycogenolysis. The lack of a 
similar increase in the oxidative metabolism of the 
uteroplacental-fetal mass suggests that it is not sensitive 
to the metabolic effects of the drug although. an in- 
crease in uterine cyclic AMP has been reported follow- 
ing epinephrine administration." 

Although not noted by Rosenfield and colleagues,’ 
an initial pressor response to epinephrine infusion was 
consistently noted at a similar dosage level in these ex- 
‘periments. This difference may be related to tre light 
barbiturate anesthesia used. However, mild elevations 
in mean pressure have been noted in тап during 
low-dose intravenous infusion. The significant imcrease 
in maternal hematocrit during infusion probadly re- 
.flects epinephrine-induced splenic contractüre and/or 
à decrease in plasma volume. '* 
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The well-known cardiovascular depressant action of 
pentobarbital undoubtedly influenced the results ob- 
tained in these experiments. In all probability, the val- 
ues obtained in the control period for.maternal arterial 
pressure, cardiac output, and oxygen consumption 
were lower than would have been obtained in the 
standing, awake animal. Secondarily it may have de- 
creased the rate of uterine blood flow аз well. However, 
its use allowed measurement of these parameters 
under basal steady state conditions and should have 
minimized not maximized the observed changes in the 
above parameters during epinephrine infusion. 

In these experiments a short-term decrease in the 
rate of uterine perfusion did not alter the high meta- 
bolic rate of the üterus and i its tissue contents and it did 
not affect pregnancy outcome. This suggests that a 40 
to 50 per cent reduction in the rate of uterine perfu- 
sion for periods of one hour. is well tolerated by the 
fetal lamb. It should be stressed that these observations 
have been made in sheep aiid should not be extrapo- 
lated to the human being. 

These experiments were based on initial investiga- 
tions carried out in the laboratory of Dr. Donald H. 
Barron. The author wishes to thank Dr. Donald H. 
Barron, Dr. William Huckabee, and the many fellows 
who participated i in the initial investigations. 
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Stimulation of fetal lung surfactant production by 
administration of 176-estradiol to the maternal rabbit 


SAVITA 8. KHOSLA 
SEAMUS A. ROONEY 


New Haven, Connecticut 


We have investigated the effect of 178-estradiol on lung surfactant production in the fetal rabbit. 
Pregnant rabbits were administered intramuscularly 75и of 178-estradiol per day at 25 and 26 
days' gestation. Control rabbits were similarly injected with the solvent only. At 27 days' gestation 
the fetuses were delivered by cesarean seciion and the lungs of the newborn rabbits were lavaged 
in situ with 0.9 per cent NaCl. Analysis of lung lavage and lavaged lung tissue phospholipids yielded 
the following results: (a) The 176- -estradioltreated group had three to four times more total 
phospholipid and phosphatidylcholine in the jung lavage than the control group. (b) The 
phosphatidylcholine/sphingomyelin: ratio in the lung lavage was signifi cantly higher in the treated 
than in the control group. (c) The lavaged lung tissue of the treated group had almost twice as 
much total phospholipid and phosphatidylcholine as the control group. These changes in lung 
phospholipid content and ccmposition are in the direction of increased lung maturity and suggest 
that estrogen may have a role in fetal lung maturation and surfactant кш: (Ам. J. OBSTET. 


GYNECOL. 133:213, 1979.) 


THE RESPIRATORY distress syndrome (RDS) of neo- 
nates is an important cause of perinatal illness and 
death. Deficiency of pulmonary surfactant, a shospho- 
lipid-rich material lining the lung alveoli, is believed to 
be a major factor in the development of RDS.! RDS 
occurs predominantly in premature infants, whose 
lungs have not yet produced sufficient surfactant. Cor- 
ticosteroids accelerate fetal lung maturation and have 
been found to be useful in the prevention of RDS," ? 
but their potentially deleterious effects on the brain 
_and other organs of the newborn infant are still a cause 
for concern. There is also preliminary evidence that 
surfactant production is stimulated by thyroxine,’ ami- 
nophylline,* and prolactiz? in fetal rabbits. The safety 
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of these agents in the developing fetus has not yet been 
established. 

In the human being, maternal estrogens rise gradu- 
ally from'early pregnancy until the thirty-second week. 


Thereafter a sharp rise occurs up to term. Surfactant 


can be detected in amniotic fluid as early as the twen- 
tieth week of pregnancy but a surge in production only 
occurs after 35 weeks.' The increase in maternal estro- 
gens thus preceeds the surge in surfactant synthesis. 
There is indirect evidence that there might be a re- 
lationship between estrogen metabolism and the devel- 
opment of RDS. Lower estriol values have been re- 
ported in the cord blood? and in the first voided urine? 
of new born infants with RDS as compared with normal 
infants of the same weight and gestational age. Estro- 
gen levels in pregnancy have also been shown to corre- 
late with fetal maturity and well-being. However, a di- 
rect effect of estrogens on lung surfactant production 
has not previously been demonstrated. The purpose of 
the present study was to determine if there is such an 
effect. ` | | 


Methods 


New Zealand White rabbits whose breeding time was 
known to within two hours were purchased from 
Gloucester Rabbitry, Che pachet, Rhode Island. At 25 
and 26 days’ gestation they were injected intramuscu- 
larly with 178-estradiol (75g) in 1.5 ml. of 0.9 per cent 
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Table I. Phospholipid content and composition cf fetal rabbit lung after maternal treatment with 178-estradiol 


` ` 17B-Estradiol Treated! | 
Е Control treated control . P value 


. Lung lavage : 


Phospholipid content (ug phospholipid phospForus/gm. lung dry weight) 


28.5 4.6 (4) . 2.5 «0.01 


Total phospholipid 11.3 + 0.3 (2) 
Phosphatidylcholine 2.6 + 0.1 (=) 10.8 + 0.8 (3) 4.2 «0.001 
Phospholipid composition (percentage of total 5hospholipid) 
Phosphatidylcholine 23.5 + 1.0 (=) 33.7 + 1.3 (3) 1.4 <0.002 
Sphingomyelin 32.7 = 1.1 (>) 17.0 + 1.7 (3) 0.5 «0.001 
Phosphatidylcholine/ 0.7 + 0.02 4) 2.0 + 0.1 (3) 2.9 «0.001 
sphingomyelin ratio d 
Lung tissue ! 
Phospholipid content (mg. phospholipid phospaorus/gm. lung dry weight) 
Total phospholipid 2.6 + 0.1 (=) | 4.9 + 0.5 (3) 17 «0.02 
Phosphatidylcholine 1:0 + 0.04 4) 1.6 x 0.2 (3) 1.6 «0.005 


The does were injected with estradiol or solvent for -wo days prior to delivery at 27 days' gestation as described in Methods. 
The data are the means (+S.E.) from the number of liters indicated in parentheses. 


NaCl containing 0.5 per cent ethanol (v./v.) and 0.)025 
per cent Tween 80 (w./v.). Control rabbits were simi- 
larly injected with the solvent only. At 27 days’ gesta- 
tion (full term is 31 days) the does were killed -with 
intravenous sodium pentobarbital (80 mg. per kilo- 
gram), and the fetuses were delivered by сеѕагеап sec- 
tion. The newborn rabbits were immediately killed with 
intraperitoneal sodium pentobarbital (32 mg. per 
fetus), and the lungs were lavaged in situ with 0.€ per 


cent NaCl via a tracheal catheter as described p-evi- - 


ously.? The lavaged lungs were lyophilized and the dry 
tissue was weighed. Lipids were extracted from the 
lung lavage and the lavaged lung tissue with choro- 
form and methanol, and the phospholipids were ггас- 
tionated by thin-layer chromatography. The 
phospholipids were quantitated by phosphorus a-say. 


Disaturated phosphatidylcholine was separated from `` 


the total phosphatidylcholine by thin-layer chromatog- 
raphy following osmium tetroxide treatment. The data 
were analyzed with the t test for independent variables. 


Results 


The effect of administration of 178-estradiol tc the 
doe on the phospholipid content and composition of 
fetal rabbit lung lavage and lavaged lung tissus is 
shown in Table I. When 75 ug of estradiol were admin- 
istered daily on the two days prior to delivery (a. 27 
days), there was a 2.6-fold increase in the amount of 
total phospholipid and a 4.2-fold increase in the 
amount of phosphatidylcholine in lung lavage. 

Phosphatidylcholiné increased from 24 per cent of 
the total phospholipid in the lung lavage of the cortrol 
litters to 34 per cent in that from those treated with 
estradiol while sphingomyelin decreased from 33 per 


cent to 17 per cent. This resulted in a 3-fold increas in. 
the phosphatidylcholine (lecithin)/sphingomyelin (L/S) . 


ratio. These changes in lung lavage phospholipid con- 
tent and composition are in the direction of increased 
lung maturity.® 
There was a 60 to 70 per cent increase in the amount - 

of total phospholipid and phosphatidylcholine in the 
lavaged lung tissue following estradiol administration. 
There was no change, however, in its composition or in 
the percentage of phosphatidylcholine which was: di- 
saturated. 

These effects on lung phospholipids were more 
marked when estradiol (20 ug per day) was adminis- 
tered for six days but 20 out of a total of 59 fetuses (34 
per cent) were dead at delivery. In contrast, only nine 
out of a total of 67 fetuses (14 per cent) were dead 
when estradiol (75 ug per day) was administered for - 
two days. The latter, however, was not statistically dif- 
ferent from the control litters in which 8 out of 107 
fetuses (8 per cent) were dead at delivery. 

The control data in these experiments were similar 
to those previously reported for uninjected animals at 
the same gestational age.? This shows that the process 
of injection of the doe had no effect on the fetal lung 
phospholipid content or composition. This is in con- 
trast to the effects produced by direct injection of the 
fetus, which results in increased amounts of phos- 
pholipid in fetal lung lavage.? 


Comment | 


Toward the end of gestation the fetal lung matures 
and begins to produce significant amounts of surfac- 
tant. We have previously shown in the rabbit that there 
is a 4-fold increase in the amount of total phospholipid 
in lung lavage during the period 27 to 31 days' gesta- 
tion.® During the same period phosphatidyicholine in- 
creases from 29 per cent of the total phospholipid to 68 
per cent while sphingomyelin decreases from 38 рег, 
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cent to 7 per cent. Thus during normal fetal rabbit 
development the L/S ratio in lung lavage increases 
from less than one at 27 days to ten at 31 days. 

The data in this paper show that administration of 
178-estradiol to the doe increased both the total phos- 
pholipid and phosphatidylcholine contents of fetal 
rabbit lung lavage at 27 days' gestation. It also resulted 
in a decrease in the amount of sphingomyelin as a per- 
centage of the total phospholipid and an increased L/S 
ratio. These changes in lung lavage phospholipid con- 
tent and composition show that estradiol stimulates 
fetal lung maturation and surfactant production. 

Other hormones have also been reported to have 
similar effects on the fetal lung. Direct administration 
of cortisol? and thyroxine? to the fetus as well as admin- 
istration of betamethasone!? and thyrotropin-releas- 
ing hormone!" to the doe resulted in increased 
amounts of phospholipid, particularly phosphatidyl- 
choline, in fetal rabbit lung lavage. These agents also 
increased the L/S ratio. However, the effects of estro- 
gen on lung lavage phospholipid content and composi- 
tion reported in this paper are greater than those 
produced by the other hormones. For instance, gluco- 
corticoids and thyrotropin-releasing hormone only in- 
creased the amount of phosphatidylcholine in lung lav- 
age 2 to 2.5-fold but estradiol increased it 4-fold. 

Estradiol administration resulted -in increased 
amounts of phospholipid in the lavaged lung tissue. 
Whether this is due to stimulation of pulmonary phos- 
pholipid synthesis or inhibition of its turnover remains 
to be ‘established. It is of interést that while glucocor- 
ticoids have been shown to stimulate the rate of syn- 
thesis of pulmonary phosphatidylcholine,'? they have 
no effect on the phospholipid content or composition 
of lavaged fetal rabbit lung tissue.? Recently, however, 
it has been reported that administration of prolactin to 
fetal rabbits resulted in a substantial increase in the 
amount of phospholipid, particularly dipalmitoylglyc- 
erophosphocholine, in the unlavaged lung.? 

Itis not known whether estrogens have a physiologic 
role in fetal lung maturation. In the human being, 
materna] estrogens rise sharply in late pregnancy and 
these high levels may play a role in preparing the fetal 
lung for breathing. Itis possible that premature infants 
are prone to RDS because they are not exposed to the 
high leyels of estrogen which occur after 34 weeks of 
pregnancy. Also, male infants may be more prone to 
RDS than female infants because of the antiestrogenic 
activity of the male hormone testosterone. 
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A role for 178-estradiol in fetal lung maturation is 
also suggested by the observation that fetal loss was 
increased despite glucocorticoid therapy in instances 
where the maternal estrogens were low.* Also when 
conjugated estrogens were administered to women 
during pregnancy the rate of increase of the L/S ratio 
in amniotic fluid was higher than in those women who 
did not receive this hormone.” 

At present it is difficult to speculate about the 
mechanism by which 178-estradiol stimulates surfac- 
tant production, but there are a number of possibilities. 
The effect of 178-estradiol may be because of its ability 
to mature the lung vasculature. There is evidence that 
surfactant production may be urider cholinergic con- 
trol. Because estrogen administration increases the 
acetyl choline content of neonatal rabbit lung,?? its ac- 
tion may be mediated via a cholinergic mechanism. It is 
possible that.estrogens act via glucocorticoids since they 
have been shown to stimulate release of adrenal 
steroids. As estrogens play a role both in the formation 
and release of prolactin—a hormone recently impli- 
cated in surfactant production*—they may act via this 
hormone. Finally, a direct effect of estrogens on the 
lung cannot be excluded as 176-estradiol receptors 
have been demonstrated in fetal guinea pig lung." 

It remains to be established whether estrogens are of 
help in the prevention and treatment of RDS. The fail- 
ure of Dickey and associates? to reduce the incidence 
of RDS following the intravenous administration of 
conjugated estrogens to women in premature labor 
may be ascribed to the nature of the estrogen and the 
timing of administration. However, encouraging re- 
sults have been reported in the prevention of RDS in 
human beings and rabbits by administration of estro- 
gens after birth. It has been suggested that it is the 
optimum ratio of cortisol to 178-estradiol rather than 
their absolute amount which is more important in the 
synthesis of pulmonary surfactant. Hence simulta- 
neous administration of cortisol and 17-estradiol has 
been suggested for the prevention of RDS. Further 
studies on both the efficacy of estrogens in accelerating 
fetal lung maturation and on their safety are needed. 


The authors wish to thank Dr. Arthur B. DuBois for 
his keen interest and constant encouragement during 


_the course of this study. They also thank Ms. Pamela A. 


Marino and Mr. Richard Weaver for invaluable techni- 
cal assistance. 
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Intrapartum fetal heart rate and sudden infant 


death syndrome 


TOKE HOPPENBROUWERS, Pu.D. 
BERNARDINO ZANINI, M.D. 
JOAN E. HODGMAN, M.D. 

Los Angeles, California 


The intrapartum fetal heart rate (FHR) tracings of 20 infants who died of sudden infant death 
syndrome (SIDS) and 20 matched controi infants, both drawn from a population at increased 


obstetrical risk, were compared. This is a blind retrospective study aimed at quantifying (a) the 


incidence of FHR patterns, (b) the range of FHR and variability levels, and (c) the episodes of 
variable and late decelerations occurring in conjunction with abnormal FHR levels. Tracings of SIDS 
infants were similar to those of control infants. Although the three infants with bradycardic FHR 
levels were restricted to the SIDS group, infants in this group could not be reliably differentiated 
from control infants on the basis of intrapartum FHR tracings. (AM. J. OBSTET. GYNECOL. 


133:217, 1979.) 


IN THE LAST TWO DECADES, fetal heart rate (FHR) 
monitoring has gained worldwide clinical acceptance as 


` a tool for evaluating fetal well being. The identification 


of specific periodic FHR patterns in response to uterine 
contractions provides useful information for diagnosis 
of physiopathologic mechanisms underlying fetal dis- 
tress during labor, while baseline FHR is considered 


to indicate fetal reserve.?? Specifically, it has been re-: 


ported that late decelerations occurred in conditions 
characterized by uteroplacental insufficiency and chron- 
іс hypoxemia,^? whereas variable decelerations were 
related to cord compression causing acute asphyxia.? 
Recent pathologic studies in infants dying of sudden 


infant death syndrome (SIDS) suggest that death was _ 


preceded by mild chronic hypoxemia.’ Subsequent sib- 
lings of SIDS victims, found to be at fourfold increased 
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risk for SIDS,’ exhibited higher median respiratory 
rates Guring the first weeks of life as compared to 
matched control infants. This increase in rate was ac- 
companied by a decreased incidence of apneic epi- 
sodes. The data constitute indirect evidence supporting 
the hypothesis of mild hypoxia, which is possibly pres- 
ent as early as the first week of life.? If the postulated 
chronic hypoxemia preceding SIDS has its origin in 
prenatal life, it could become manifest in fetal heart 
rate levels and patterns under the stress of labor. 

In a previous short communication we examined 11 
fetal heart rate tracings of infants born at LAC/USC 
Medical Center who subsequently died of SIDS. Visual 


“inspection of these tracings revealed reactive FHR pat- 


terns but no clear indication of instability or impaired 
autonomic control of the heart rate.!? It was the objec- 
tive of the present study to verify and extend these 
observations. This is a retrospective, blind study aimed 
specifically at quantifying the incidence of FHR pat- 
terns and baseline and variability levels in 90 trac- 
ings. and comparing these with those obtained from 
matched control infants drawn from the same high- ых 
population as the SIDS group. 


Method 


Material and monitoring procedure. A total of 40 
infants participated in this study. The experimental 
group consisted of 20 infants who died of SIDS as 
confirmed by autopsy reports. They were selected from 
a group of 65 SIDS infants who were delivered at 
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Table I. Characteristics of the study groups 
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Duration FHR 
monitoring (min,) 





Gesta- 

И tional age 2nd Stage 
SIDS | 

Меап 218 . 2.2 1.2 39.3 3,184.2 7.8 9.0 812 42 

S.D. 5.8 1.7 2.0 2.1 736.4 2.6 2.1 257 30 

Range 17-38 1-7 0-6 34-42 1,800.0-4,405.0 3-10 5-10 32-865 15-116. 
Control ` 

Меап 24.1 2.5* 1.1 39.5 3,327.3 7.0 8.4 334 72 

S.D. 8.6 1.9 1.7 1.6. 696.5 2.5 2.3 242 53 

Range 16-41 - 1-7 0-6 36-42 1,750.0-4,200.0 3-10 7-10 88-1012 20-216 





*One subject was excluded as significant outlier. 


Table ІГ. Abnormal FHR baseline and variability 


FHR SIDS Control 


Bradycardia <120 b.p.m. 4 0 
Tachycardia > 160 b.p.m. 7 9 
Abnormal FHR baseline vari- 16 15 
ability («5 b.p.m.) І 
Increased FHR baseline vari- 2 4 


ability (>25 b.p.m.) 


LAC/USC Medical Center between 1973 and 1976; 
selection was based on the availability of intrapartum 
fetal heart rate tracings of at least 30 minutes' duration. 
The matching criteria for the control group included 
birth weight, gestational ages, and date of delivery 
(equal to or less than seven days from the date of deliv- 
ery of SIDS infants). The mean birth weights and ges- 
tational ages of the infants in each group are provided 
in Table I. 

All subjects were monitored in the Fetal Intensive 
Care Unit. Internal monitoring of FHR and uterine 
activity was obtained with Coromeirics units. . 

Data analysis. The evaluation of the FHR tracings 
was carried out without knowledge of the individual's 
group designation. 

The inddence of FHR patterns in response to 
uterine contractions was tabulated by means of Hon's 
classification.!! Variable decelerations were further 
classified according to the method of Kubli and associ- 
ates into mild, moderate, and severe categories. It 
should be noted that in this classification any uterine 
. contraction can be accompanied by more than one 
FHR pattern. The range of baseline FHR levels and 
variability observed throughout the monitoring period 
was measured. Variability was divided into three 
categories: decreased (<5 b.p.m.), average (6 to 25 
b.p.m.), and increased (z25 b.p.m.) variability. Ab- 


normal baseline FHR levels in conjunction with | 
episodes of moderate and severe variable decelerations® 


(VD) and late decelerations (LD) were tabulated as well. 


Abnormal baseline ЕНЕ level’ was defined as а rate 
which exceeded 150 b.p.m. (tachycardia) or which was 
less than 120 b.p.m. (bradycardia) for more than ten 
minutes. 

A separate evaluation for first and second stage of 
labor was carried out. Durations of FHR tracings for 
each stage were recorded, as well as the elapsed time 
between the end of the monitoring and delivery (Table 
I). Data were plotted to visualize trends and when ap- 
propriate; corrected chi square tests were performed to 
evaluate group differences. 


: Results 


The composition of the SIDS and control group was 
quite comparable in terms of measured characteristics 
including gravida, parity, Apgar scores, duration of 
tracings, and the number of uterine contractions (Ta- 
ble 1). The mean time elapsed between the end of 
monitoring and delivery was 16 minutes in the SIDS 
group as compared to ten minutes in the control 
group. The mean number of contractions during the 
second stage of labor was 18 in the SIDS group and 27 
in the control group. Differences were assessed with a 
Student t test and none was found to be significant. 
The SIDS group was comprised of five girls and 15 
boys as compared to four girls and 16 boys for the 
control group. Four infants in each group were deliv- 
ered by cesarean section. Spontaneous vaginal de- 
liveries were 11 and nine, low forceps three and two, 
and vaginal extraction two and five in SIDS and control 
infants, respectively. 

Incidence of FHR patterns. FHR bates examined 
included accelerations, early decelerations, variable de- 
celerations, and late decelerations. Comparisons be- 
tween the mean and median number of these patterns 
in each group, regardless of stages of labor, did not 
reveal any statistically significant differences. 

Range of fetal heart rate level. In the SIDS group . 
and the control group, we found 16 and 15 incidences 
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Number of 
uterine contractions 


Elapsed time 
16 94 18 
23 80 17 
0-92 12-269 5-63 
10 106 27 
17 82 13 
0-53 16-347 8-45 


of decreased and two and four incidences of increased 
baseline variability, respectively. There were three in- 
fants with bradycardic FHR levels. All of these be- 
longed to the SIDS group (Table II). 

The number of episodes of VD was identical in both 
study groups; eight (73 per cent) and six (55 per cent) 
of the VD's were accompanied by abnormal FHR levels 
in the SIDS and control groups, respectively. Late de- 
celerations were accompanied by abnormal FHR levels 
in five and four cases (45 and 33 per cent), in the SIDS 
and control groups, respectively. It should be em- 
phasized that the SIDS group and the control group 
could not be differentiated; abnormal FHR levels with 
both. VD and LD patterns were seen in approximately 
half of the infants in each group. 


Comment 


Intrapartum FHR tracings of infants who sub- 
sequently died of SIDS could not be differentiated 
from those of contról infants, derived from the same 
population. This was true when the tracings were 
evaluated as a whole and separately for different stages 
of labor. Both groups are considered at increased 
obstetrical risk and monitoring was clinically indicated. 

The incidence figures for FHR patterns obtained in 
this study are somewhat greater than those reported in 
the literature’; particularly the incidence of late decel- 
erations is considerably higher than that reported by 
Cibils. i4 This discrepancy can probably be explained by 
the difference in definition. Although the slight varia- 
bility in the length of the tracings could have contrib- 
uted to the findings, comparison of four individual 
tracings of comparable duration did not provide any 
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additional information which, would more readily 
identify the high risk for SIDS infants. 
The SIDS infants were a selected sample, drawn 


‘from a larger SIDS population, and by clinical. 


definition, at increased obstetrical risk. If these infants 
suffered mild chronic hypoxia prenatally one might 
expect to see a relatively higher incidence of late decel- 


erations and abnormal baseline levels in this group 


than in the matched contro] group. This was not the 
case. Several possible explanátions for this finding can 
be advanced. First, the fetus who is to die of SIDS may 
underzo mild chronic hypoxia ‘prenatally, but has 
adapted and does not exceed its reserve during labor. 
Second, it has been shown that the fetus manifests a 
recurrent quiet-active cycle in utero, comparable to the 
rapid eye movement (REM) sleep-quiet sleep cycle in 
the newborn infant.” Reported data suggest that REM 
sleep as well as wakefulness affords the young or- 
ganism more protection against hypoxia than quiet 
sleep. Labor, representing conditions of strong cen- 
tral nervous system activation comparable to REM 
sleep and wakefulness, could actually conceal manifes-: 
tations of mild hypoxia, while enhancing those of se- 
vere hypoxia. The fetus, not stressed by uterine con- 
tractions and in a quiet state, may manifest symptoms 
of mild chronic hypoxia such as tachycardia. 

Finally, an equally plausible interpretation of the 
data is that thé infants who subsequently died were not 
hypoxic before birth and comparable to the matched 
control group in terms of risk for SIDS. Once the in- 
fant was without the protection afforded through the 
uteroplacental unit, infants in the SIDS group suffered 


` mild hypoxia. Moreover, as a result of interacting fac- 


tors such as sleep disturbance, mild infection, upper 
airway obstruction, and central respiratory depression 
due to hypoxia, these infants failed to compensate and 
died. These hypotheses deserve further testing. 

' The principal finding of this study is that intrapar- 
tum fetal heart rate tracings cannot be used to identify 
the SIDS infant in a group of high-risk fetuses. 
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Avoiding ureteral damage in pelvic 
surgery for ovarian remnant syndrome 


JONATHAN S. BEREK, M.D., M.M.Sc. 
PHILIP D. DARNEY, M.D. 

CARL LOPKIN, M.D. 

DONALD PETER GOLDSTEIN, M.D. 


Department of Obstetrics and Gynecology, Harvard Medical 
School and Boston Hospital for Women, Boston, Massachusetts 


THE OVARIAN remnant syndrome is an unusual 
complication of abdominal hysterectomy and pre- 
sumptive bilateral salpingo-oophorectomy when per- 
formed for pelvic inflammatory disease, endometriosis, 
or ovarian сапсег.! When re-exploration of the pelvis is 
subsequently carried out for recurrent pain, as in the 
two cases described below, there is a strong possibility 
that injury to the ureter will occur. 

In the first patient, the ureter was accidentally tran- 
sected; in the second, preoperative evaluation and ure- 
teral catheterization prevented inadvertent damage to 
that structure. 


Case 1, A 42-year-old white woman, gravida 5, para 3, ther- 
apeutic abortion 2, was admitted on January 31, 1977, with a 
chief complaint of intermittent right lower quadrant pain in- 
creasing in severity over several months. She had undergone a 
total abdominal hysterectomy, bilateral salpingo-oophorec- 
tomy, and lysis of adhesions in June, 1975, for chronic pelvic 
inflammatory disease and had done well postoperatively. 

On February 1, 1977, 20 months after the hysterectomy, 
the patient underwent a second laparotomy for recurrent 
pain presumably due to pelvic adhesions. After extensive 
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bowel and omental adhesions were lysed, a 4 cm. cystic struc- 
ture was encountered in the area of the right vaginal cuff. 
During the removal of the mass, the right ureter was tran- 
sected and immediately repaired over a No. 6 stent catheter. 

A postoperative intravenous pyelogram and cystoscopy re- 
vealed that the ureteral anastomosis was intact. The Foley 
catheter was discontinued on postoperative day 12 and the 
stent was extracted through a cystoscope 28 days later. 
Pathologic examination of the cystic structure revealed nor- 
mal ovarian tissue with a follicular cyst. 

Case 2. A 33-year-old white woman, gravida 2, para 1, spon- 
taneous abortion 1, underwent a total abdominal hysterec- 
tomy and presumptive bilateral salpingo-oophorectomy for 
pelvic pain due to pelvic inflammatory disease in August, 
1976. Extensive adhesions in the right adnexal region made 
the procedure arduous, but the patient did well postoperative- 
ly. The pathologist reported extensive tuboovarian adhesions. 

In December, 1977, 16 months later, the patient com- 
plained of several months of intermittent, right lower quad- 
rant abdominal pain with 1 day of severe pain associated with 
nausea and vomiting. Physical examination revealed signs of 
peritoneal irritation, decreased bowel sounds, and a 5 cm. 
mass at the vaginal a cuff on the right. The preoperative dif- 
ferential diagnoses included ureterolithiasis, bowel obstruc- 
tion, or the presence of residual ovarian tissue. 

A preoperative abdominal roentgenogram showed a nor- 
mal bowel gas pattern, and an intravenous pyelogram showed 
right ureteral obstruction about 1 inch below the pelvic brim 
(Fig. 1). A retrograde ureteral catheter (No. 5 Fr., whistle tip) 
was passed into the ureter with some difficulty, but no stone 
or intrinsic obstruction was found. 

At laparotomy, there was blood in the peritoneal cavity and 
a leaking cystic mass was found on the right pelvic side wall 
amid dense adhesions. With the retrograde catheter in place, 
the ureter was easily identified adjacent and adherent to the 
mass, and thus the mass was excised from the pelvic wall while 
damage to the ureter was avoided. The pathologist reported 
ovarian tissue with a cystic 21 day corpus luteum. A postop- 
erative intravenous pyelogram was normal. 


Preoperative evaluation of the ureters is often con- 
sidered unnecessary in benign conditions, even though 
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Fig. l. Preoperative intravenous pyelogram from case 2, 
showing right ureteral obstruction near the pelvic brim. 


various methods of avoiding ureteral damage are fre- 
quently employed in other situations, especially inradi- 
cal pelvic surgery for cancer. Remnant ovarian tissue 
often is associated with extensive chronic adhesions 
which obscure the normal anatomy and make the ure- 
ters very difficult to identify, even when the retroperi- 
toneal approach is used, as suggested by others.? The 
disparity in the outcome of the two cases presented 
here emphasize the value of a preoperative pyelogram 
and prophylactic ureteral catheterization in this condi- 
tion, since the ureter may lie near or be adherent to the 
remnant ovarian tissue and ureteral obstruction may be 
present. 

When recurrent unilateral lower abdominal pain oc- 
curs several months after total abdominal hysterectomy 
and presumptive bilateral salpingo-oophorectomy, one 
must consider the presence of remnant ovarian tissue. 
After exclusion of intrinsic ureteral pathology and 
bowel obstruction secondary to adhesions, residual tis- 
sue should be excised with the use of preoperative 


methods to avoid ureteral damage. The placement of 


an indwelling retrograde ureteral catheter prior to ex- 
ploration for possible remnant ovarian tissue appears 
to be a useful technique to avoid ureteral injury. 





January 15, 1979 
Am. J. Obstet. Gynecol. 


REFERENCES 


1. Shemwell, К. E., and Weed, J. C.: Ovarian remnant syn- 
drome, Obstet. Gynecol. 36:299, 1970. 

2. Major, F. J.: Retained ovarian remnant causing ureteral 
obstruction, Obstet. Gynecol. 32:748, 1968. 


Diploid nuclear replacement in mature 
human ova with cleavage 
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AT OPERATION near the time of ovulation human 
oocytes were aspirated from their follicles by means of 
an 18 gauge needle and syringe and incubated in the 
follicular fluid with four or five drops of tubal secretion 
added, in a moist chamber at 37° C. and atmospheric 
oxygen tension. After approximately three hours there 
was sufficient dispersion of the corona radiata cells to 
cause denudation of the zona pellucida upon gentle 
aspiration and expression of the oocyte in a micro- 
pipette. The diameter of the zona pellucida measures 
130 to 150 м from the outer surface and its thickness is 
8 to 10 д. This pellucid membrane permits visualiza- 
tion of the brilliantly yellow yolk and the round nucleus 
with its single nucleolus (Fig. 1). The first polar body 
indicates maturity. 

The zona pellucida possesses great elasticity and may 
be stretched, teased, and pierced with glass microdis- 
secting needles to great length before being torn and 
removed from around the ovum itself! (Fig. 2). It may 
also be pierced with a glass micropipette with a bore of 
12 to 15 и, and upon the withdrawal of the mi- 
cropipette the site of puncture closes spontaneously. 

With removal of the zona pellucida, the first polar 
body as well as the egg proper is set free in an intact 
condition (Fig. 3). The vitelline membrane of the egg 
also may be pierced with the micropipette without dis- 
ruption. Consequently the nucleus may be aspirated 
with the micropipette without leakage of ooplasm. As 
the nucleus is drawn into the micropipette it assumes 
an elongated, ellipsoid shape without breaking of the 
membrane. In view of the above, the intact, mature 
living ovum with the first polar body extruded may be 
enucleated (Fig. 4). . 

Of many attempts to evacuate the nucleus from the 
ovum over the past three years, three were successful, 
with nuclear replacement. Because spermatogonia are 
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Fig. 1. Living human ovum showing the first polar body, the finely granular ooplasm, the nucleus 
with its single nucleolus. Phase contrast microscopy. (Original magnification x 400.) 





Fig. 2. Zona pellucida removed from oocyte. Phase contrast microscopy. (Original magnification 
x 200.) 
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Fig. 3. Living human ooplasm within its limiting vitelline Fig. 5. Living human ovum with spermatogonial nuclear re- 
membrane. The zona pellucida has been removed. The yolk is placement. Phase contrast microscopy. (Original magnifica- 
brilliantly yellow. Phase contrast microscopy. (Original mag- tion X 1,000.) 


nification x400.) 





Fig. 6. Living morula stage of ovum 72 hours after nuclear 
replacement. Phase contrast microscopy. (Original magnifica- 
tion X400.) А 


so active cytologically, it was thought that their diploid 
nuclei might be a good source for nuclear replacement. 
Very fresh spermatogonial cells were dissected micro- 
Fig. 4. Intact, living human ovum with first polar body, enu- surgically after aspiration from specimens removed for 
cleated. Phase contrast microscopy. (Original magnification acute torsion of the testis. Nuclei were isolated and one . 
x 400.) was taken up into the micropipette with enough tissue 
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fluid to permit its expression into the ooplasm (Fig. 5). 

Incubation of the ova in the three successful nuclear 
transfers in the pooled follicular fluid with the addition 
of a few drops of tubal secretion in a moist chamber to 
prevent evaporation at 37* C. and atmospheric oxygen 
tension gave rise to holoblastic cleavage into the two- 
cell stage of blastomeres after approximately 30 hours, 
leading to a definitive morula or mulberry-like ball of 
cells by the end of the third day, the stage of develop- 
ment when the ovum enters the uterine cavity follow- 
ing normal fertilization in the outer third of the fallo- 
pian tube (Fig. 6). The experiment was discontinued at 
this stage. There was every indication that each speci- 
men was developing normally and could readily have 
been transferred in utero by the catheter technique 
cited in 1971.? 

These observations are being extended experimen- 
tally for further confirmation and possible refinement 
in technique. 


Patient permission was obtained for these experimental ob- 
servations. 
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Delayed hemorrhage in conservative 
surgery for ectopic pregnancy 
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ECTOPIC PREGNANCY commonly causes acute hem- 
orrhage from disruption of the primary site of implan- 
tation. Delayed hemorrhage from the implantation site 
following surgery to preserve the fallopian tube is rare 
and is documented in this report. 


A 30-year-old black woman, gravida 3, para 1, therapeutic 
abortus 2, whose last pregnancy was in 1973, had not used 
contraception for 2 years. Her menstrual cycle was regular 
and occurred every 26 days. She denied previous pelvic in- 
fections. In September, 1977, 34 days after her last normal 
menstrual flow, she was admitted to Barnes Hospital with a 
clinical diagnosis of ectopic pregnancy. She complained of 
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vaginal spotting of 3 days’ duration and persistent lower ab- п 


dominal pain which had been increasing in severity since its 
sudden onset 18 hours earlier. The patient's vital signs were 
stable; however, the abdomen exhibited direct and rebound 
tenderness. The cervix, uterus, and adnexal structures were 
tender, and a culdocentesis produced nonclotted blood. 

A celiotomy was performed and 100 c.c. of nonclotted 
blood were found in the peritoneal cavity. The left salpinx 
and ovary were covered by dense fibrous adhesions and were 
bound to the pelvic sidewall. The right adnexa was free of 
adhesions, but the ampullary portion of the right salpinx was 
distended. A slit salpingotomy was performed and the gesta- 
tion was easily removed from the tube by blunt dissection. No 
bleeding was observed from the implantation site. The linear 
salpingotomy was left open and during suturing of the inci- 
sion margins, meticulous care was taken to insure hemostasis. 
The patient did not require transfusions and she did not re- 
ceive hydro:ubation. She was discharged on the fifth day of an 
uncomplicated, afebrile postoperative course. 

Eighteen days after the laparotomy she experienced sud- 
den onset of severe abdominal pain and returned to Barnes 
Hospital. The initial evaluation revealed that she was afebrile 
and had stable vital signs. The abdomen was tender and 
guarded; bowel sounds were absent. The degree of abdominal 
tenderness precluded a satisfactory pelvic examination. Dur- 
ing the next 2 hours, despite intravenous fluid therapy, she 
became hypotensive and tachycardic, with increasing abdomi- 
nal distention and rigidity. 

A second celiotomy was performed and there were 2,000 
c.c. of fresh blood and clot within the abdomen. Fresh blood 
was emanating from the fimbriated end of the right salpinx 
and multiple pulsating bleeding points were observed in the 
area of the previous gestational implantation site. A right sal- 
pingectomy and cornual resection were performed. No other 
source for the intraperitoneal bleeding was found. Other than 
requiring 2,000 c.c. of whole blood during the procedure and 
experiencing paralytic ileus during the 4 days after operation, 
her hospitalization was uncomplicated. She was discharged on 
the tenth postoperative day and was completely well at a 3 
month follow-up visit. Serum levels of chorionic gonadotropin 
B-subunit commenced on the day of hospital discharge (a pre- 
caution against the unlikely event that this was an early tro- 
phoblast neoplasia) have remained normal. 

Microscopic examination of the excised fallopian tube 
revealed intraluminal hemorrhage and fibrinous exudate. 
There were areas of decidual change in the stroma and inter- 
stitial infiltrates of neutrophiles, lymphocytes, and plasma 
cells were observed. Residual cytotrophoblast and syncytio- 
trophoblast, but no villi, were found infiltrating the wall of the 
salpinx and invading blood vessels (Fig. 1). 


The concepts of management of ectopic pregnancy 
have progressed from unilateral salpingo-oopho- 
rectomy to salpingectomy alone and now to procedures 
which, in selected cases, preserve reproductive func- 
tion. When a patient's clinical state permits, and selec- 
tive removal of the ectopic gestation is possible, with 
hope that a functional fallopian tube may result, we 
preserve reproductive capacity. 

In our case, hemorrhage from the implantation site 
in the fallopian tube occurred 18 days after the initial 
salpingotomy. This complication of fallopian tube sal- 
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Fig. 1. Vascular invasion by cytotrophoblast. Intraluminal cytotrophoblast is present in a vein in the 
wall of the salpinx. In the adjacent interstitial tissues are infiltrates of inflammatory cells. (Hematoxy- 
lin and eosin. x 150.) 


vage procedures has not been described in the English 
literature of the past 20 years. Ploman and Wicksell! 
and Rosenblum, Dowling, and Barnes, whose com- 
bined experience is 149 conservative operations, ad- 
vised ligation of vessels in the mesosalpinx adjacent to 
the implantation in order to secure hemostasis. 

The source of the delayed hemorrhage in this case 
was demonstrated to be associated with vascular inva- 
sion by persistent trophoblast in the implantation site in 
the salpinx. The operative management of this patient 
did not include a prophylactic suture in the meso- 
salpinx to interrupt the vascular supply to the im- 
plantation site. Such a maneuver would probably have 
prevented the delayed hemorrhage. We therefore rec- 
ommend this precautionary measure in conservative 
surgical procedures in cases of ectopic gestation. 
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External pneumatic compression for 
prevention of deep venous thrombosis 
and pulmonary emboli 
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RECENT EXPERIENCE has led to the recognition of a 
need for control trials in obstetrics and gynecology to 
evaluate external pneumatic compression (EPC) for the 


prevention of deep-vein thrombosis and pulmonary 
emboli. 


A 21-year-old patient with mesangial-type glomerulone- 
phritis, in her fourth pregnancy, was admitted in the twen- 
tieth week of pregnancy for hypertension, vaginal staining, 
abdominal cramping, edema, and a rising serum creatinine 
despite Hydrodiuril and Aldomet therapy. Her blood pres- 
sure ranged from 140/90 mm. Hg despite increasing Hydro- 
diuril and Aldomet. At 20 weeks, with vaginal staining and 
crampy pains, she was placed on bed rest. Ultrasound 
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confirmed an intrauterine pregnancy of 19 weeks with a 
biparietal diameter of 4.2 cm. and diminished anmiotic fluid. 
During hospitalization, an EPC boot was applied to both legs 
to prevent the possibility of deep-vein thrombosis due to the 
bed rest, pregnancy, and underlying disease. The boots di- 
minished the edema in her legs; however, ultrasound studies 
suggested a possible early thrombus formation. Fetal growth 
to a biparietal diameter of 5.3 cm. occurred in the subsequent 
5 weeks, followed by spontaneous abortion of a 496 gram 
fetus at 26 weeks' gestation. 

A 56-year-old patient seen for consultation for a pelvic mass 
had had a left radical mastectomy 10 years prior to her visit 
and developed extensive edema of the left arm. In the past 2 
years, she had used an EPC on her arm. She found that this 
reduced the edema sufficiently each morning to enable her to 
don an elastic sleeve. She offered her compression boot for 
her gynecologic surgery. 


Cotton and Roberts in England have been pioneers 
in the development of external pressure compression 
of the calves during surgical procedures to prevent 
deep-vein thrombosis by preventing pooling in the sol- 
eal sinus, femoral, and popliteal veins.! 

There is extensive variation in equipment presently 
available for EPC. The total pressure attained varies 
from 35 to 60 mm. Hg and the time to attainment 
varies from 10 to 48 seconds. The interval between 
compressions varies from 1 minute to more. There is a 
wide range of materials and designs used for the boot. 

Saltzman and associates have recently demonstrated 
the use of intraoperative EPC in urologic and neuro- 
logic patients. In these situations, EPC proved superior 
to low-dose heparin in the urologic patients and no 
deep-vein thrombosis occurred in the neurologic pa- 
tients. In neurologic patients, the boot, to be effective, 
had to be worn for the duration of their bed rest. In 
urologic patients, EPC was used initially intraopera- 
tively as well as postoperatively until the patient was 
fully ambulatory. However, subsequent experience has 
shown that intraoperative use was equally effective as 
the more prolonged use. Both trials were controlled 
and used I fibrinogen uptake for identifying deep- 
vein thrombosis. Two urologic patients suffered pul- 
monary emboli without evidence of deep-vein throm- 
bosis in the extremities. Presumably these emboli origi- 
nated in the pelvic veins. Earlier studies have shown 
that elastic stockings and elevation of legs are not ef- 
fective in preventing deep-vein thrombosis. In patients 
undergoing total hip replacement who have had a his- 
tory of prior venous disease, EPC was not as effective as 
anticoagulation. In some situation, low-dose heparin 
and antiplatelet agents have been shown to prevent ve- 
nous thrombosis and pulmonary emboli. Yet, as in our 
patient with hypertension or patients undergoing ex- 
tensive surgery for malignancy, hemorrhagic compli- 
cations of anticoagulants led to undesirable—even 
fatal—complications. At present, heparin in the most 
common cause of inhospital drug-related deaths in re- 
cently healthy patients.” 

In gynecologic patients undergoing surgery for 
malignancy or benign pelvic pathology, control trials 
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including EPC, low-dose heparin, and no anticoagula- 
tion, can easily be envisaged, with the use of isotopic 
techniques to identify the presence or absence of 
deep-vein thrombosis. Additionally, the incidence of 
pelvic thrombi and emboli might be more clearly 
enumerated. Prior venous disease, birth control usage, 
present and past, renal disease—all could be concur- 
rently evaluated for their contributions to risk. Costs in 
both dollars and patient parameters could be compiled 
simultaneously. 

In obstetric patients, °I-fibrinogen is a hazard even 
in the puerperium, as it will pass into the milk. Ul- 
trasound or phlebograms might be adequate to define 
the presence of pelvic vs. lower limb thrombosis. Al- 
though each category of patients must be considered, 
cesarean section patients, those receiving estrogens to 
suppress lactation, and those in the puerperium are 
known at present to be at greatest risk. On the other 
hand, the risk of pulmonary emboli in young previ- 
ously healthy people is not established and may be per- 
ceived at a higher rate than is accurate because earlier 
estimates were based on autopsy findings.” A prospec- 
tive control trial is required to clarify such issues in 
pregnant women so as to justify prophylactic therapy 
of any type. Prior institution of therapy without such 
trials has led to such well-known disasters as the DES 
story. 

As with surgical patients, certain gynecologic and 
obstetric patients have long been recognized to have 
two of Virchow’s triad: stasis and coagulation defects. 
Vessel wall lesions are an enigma. Because this infor- 
mation is missing, variation in effectiveness of methods 
to prevent deep-vein thrombosis and pulmonary em- 
boli has occurred. Thus trials specific to obstetric and 
gynecologic problems are needed. 
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Fig. 1. Atrophic cystic endometrium with myometrium on right. Intraglandular Alcian-blue—positive 
mucus and strip of diffusely alcianophilic surface epithelial cells (arrow). (Periodic acid—Schiff and 
Alcian blue; x62.) 


from congenital defects or fibrosis secondary to ra- 
diotherapy, conization, and traumatic lacerations. 
Myxometra or uterine mucocele rates no mention in 
the current textbooks of gynecology and gynecologic 
pathology and a search of the literature reveals only 
four reported cases of malignant myxometra? ? asso- 
ciated with endometrial carcinoma producing an un- 
usual abundance of mucus. The following report doc- 
uments the first case of benign obstructive myxometra 
due to fibrous obliteration of the endocervical canal. 


A 79-year-old multipara presented with stress incontinence, 
cystocele, and rectocele due to uterine prolapse and was 
treated by vaginal hysterectomy and pelvic floor repair. The 
uterus weighed 60 grams and the internal os was retracted 
into the patent lower endocervical canal. The upper 2 cm. 
segment of the canal failed to allow passage of a probe and on 
transverse section showed total luminal obliteration. The cor- 
pus was fluctuant and filled under tension by an opaque 
grayish-white gelatinous fluid which was adherent to the mu- 
cosa. The uterine cavity was piriform, measuring 3.3 cm. in 
length and 6 mm. in diameter after evacuation of its contents. 
The endometrium was 1 mm. thick and the myometrium was 
1.3 cm. thick. 


Histologically, the cervical obstruction was found to be due 


to fibrous obliteration of the canal with random persistence of 
cystic glands. The endometrium showed loss of definition be- 
tween functionalis and basalis, consisting of a thin surface 
epithelium and abundant mucus-filled glands embedded in 
hypovascular fibrous stroma. The special stains for mucin 
(periodic acid-Schiff, periodic acid-Schiff with Alcian blue, 
and mucicarmine) brought out two important findings, which 
were less obvious with the hematoxylin and eosin stain. First, 
the intraglandular and surface-adherent mucus was strongly 
acidic (Alcian blue-positive) and closely resembled en- 
docervical mucus! (Fig. 1). Second, there was extensive en- 
docervical metaplasia of the endometrium. The endometrial 
cells, which typically contained small adluminal deposits of 
acid mucopolysaccharide, were widely replaced by taller en- 
docervical cells with intense diffuse cytoplasmic alcianophilia. 
The metaplasia involved both the superficial (Fig. 2) and 
glandular epithelium of the endometrium. & 

Pathologically the lesion was a typical obstructive 
mucocele. The corpus was tense, fluctuant, and dis- 
tended with sticky gelatinous mucus which spilled out 
when the corpus was opened. The cause of the cervical 
obstruction was not established clinically or pathologi- 
cally but it was not congenital, as the patient had no 
gynecologic or obstetric complaints referable to cervical 


Volume 133 
Number 2 


Communications in brief 229 





Fig. 2. Transition from predominantly eosinophilic endometrial cells with small adluminal caps 


of acidic mucin (arrow) to tall columnar diffusel 
eosin; X890.) 


stenosis. The source of the intrauterine mucus was the 
endocervical epithelium, which had almost entirely 
replaced the endometrium. In postmenopausal uteri 
endocervical glands often encroach upon the isthmus 
but never extend into the corpus proper”; this finding 
is consistent with the author’s experience. In the pres- 
ent case this massive endocervical metaplasia can be 
considered only as a rare adaptation of the endome- 
trium to increasing intracavitary pressure secondary to 
outflow obstruction. Why it should happen so rarely 
awaits further research into the basic mechanisms con- 
trolling the appropriate sequential differentiation of 


y basophilic endocervical cells. (Hematoxylin and 


the Müllerian system. Meantime congenital “endocer- 
vicosis” of the endometrium can be safely excluded by 
the patient’s high parity. 
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Technique for adnexal removal in vaginal 
hysterectomy 


To the Editors: 

The technique described by Smale and associates 
(Ам. J. OBSTET. GYNECOL. 131:129, 1978) for adnexal 
removal at the time of vaginal hysterectomy, disturbs 
me greatly in the sense that it would, in my opinion, 
appear to defy principles of safe surgical technique. 

First, a free tie is placed over tissues proximal to the 
clamp, placed for hemostasis on the infundibulopelvic 
ligament, “opening the clamp slightly, and then finish- 
ing the бе... .” I would be most concerned, without 
having transfixed the suture, that a blood vessel might 
retract as I was “finishing the tie.” Therefore, in my 
opinion, the first suture placed should be of transfixion 
type and not a free tie. 

Second, after the free tie has been placed, “all the 
vessels in the infundibulopelvic ligament are incorpo- 
rated in a subsequent transfixion suture.” In Fig. | this 
latter suture is shown to be placed lateral to the free tie. 
Again, I would be concerned that in the placement of 
the transfixion suture the needle might pass through a 
blood vessel and that one might develop a hematoma 
lateral to the suture. Therefore, in order to prevent 
development of a hematoma, it has always been my 
opinion that safe surgical technique requires the “free 
tie” to be placed lateral to the “transfixion suture” in 
this surgical adnexal extirpation. 

Should my opinions prove wrong I shall be glad to be 
shown and accept the errors of my surgical technique; 
but if Smale and associates agree with my opinions it 
would, again in my opinion, be most important that 
they so publicize before too many gynecologists adopt 
the technique reported in the above-captioned article 
and potentially place their patients in jeopardy. 

Sylvain Fribourg, M.D., F.A.C.O.G. 
Department of Obstetrics and Gynecology 
Southern California Permanente Medical Group 
13652 Cantara Street 
Panorama City, California 91402 


Reply to Dr. Fribourg 


To the Editors: 

The authors thank Dr. Fribourg for his perception 
of an error in our illustration. It is our practice and our 
teaching to place the transfixion suture between the 
clamp and the free tie whenever possible for the rea- 
sons Dr. Fribourg stated. 
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However, he seems to misunderstand when the tie is 
placed and the reasons for its placement. It is placed 
prior to the excision of the adnexa; therefore, no ves- 
sels can retract, and it serves only to ensure complete 
incorporation of all pertinent tissues in the clamp. 
After the clamp is again securely locked, then, and only 
then, are the adnexal tissues excised. 

Because of possible confusion illustrated by Dr. 
Fribourg's letter, I shall enumerate the steps for 
salpingo-oophorectomy as practiced by about 10 gy- 
necologists in our community. An informal poll of 
them showed no significant hematomas, etc., arising. 

l. When possible the fimbrial end of the tube is 
reflexed and incorporated into the tie encompassing 
the uterine end. 

2. A strong (Heaney) clamp is placed carefully over 
the tissues of the broad ligament including the ovarian 
suspensory and infundibulopelvic ligaments. An initial 
small clamping and transfixion suturing may be neces- 
sary when the clamp will not easily transport across all 
the tissues to be clamped. This small clamping will in- 
clude the round ligament and a portion of the 
mesosalpinx. 

3. A free tie is placed and the clamp is opened 
slightly to allow the tissues to gather into the tie and the 
clamp. 

4. Next the adnexa are excised 2 to 3 mm away from 
the clamp. 

5. The transfixion suture is placed finally. Usually 
and preferably it is placed between the clamp and the 
free tie. 

We thank Dr. Fribourg for giving us the opportunity 
to be a bit more specific about our surgical technique. 

Leroy E. Smale, M.D. 
Department of Obstetrics and Gynecology 
Kern Medical Center 
1830 Flower Street 
Bakersfield, California 93305 


Anesthesia in laparoscopic surgery . 
To the Editors: 

The recent article by Caceres and Kim! provides an 
interesting alternative to the routine anesthesia for 
patients undergoing laparoscopic surgery. Unfortu- 
nately, it contains two inaccuracies which require cor- 
rection. ASA classification refers to physical status as 
defined by the American Society of Anesthesiologists? 


Volume 133 
Number 2 


not the American Standards Association, as described 
in the article, or the American Surgical Association, as 
described elsewhere.? Additionally, fentanyl is the ge- 
neric term for the preparation Sublimaze, as marketed 
by McNeil Laboratories. Innovar is the combination of 
fentanyl, a shortacting narcotic, with droperidol, a 
long-acting butyrophenone sedative. 

Terence O'Connor, M.D. 
Department of Anesthesiology 
The University of Chicago 
950 East 59th Street 
Chicago, Illinois 60637 
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To the Editors: 

To my knowledge The American Standards Asso- 
ciation has not concerned itself with the evaluation of 
patients’ physical status. The ASA classification of phys- 
ical status is that of the American Society of Anes- 
thesiologists. 

Fentanyl is not Innovar, as the article incorrectly sug- 
gests. Each milliliter of Innovar contains a combination 
of 2.5 mg of droperidol (a long-acting major tran- 
quilizer) and 0.05 mg of fentanyl (a short-acting nar- 
cotic analgesic). Sublimaze contains only 0.05 mg of 
fentanyl. The effect of fentanyl alone is substantially 
different from the effect of Innovar. Which drug the 
authors actually used is unclear. 

The data presented are not sufficient to allow evalu- 
ation of the study. 

Michael H. Plumer, M.D. 
Departments of Anesthesiology and Reproductive Medicine 
University Hospital 
225 West Dickinson Street 
AID7700 
San Diego, California 92103 


Reply to Drs. O’Connor and Plumer 


To the Editors: 

The manuscript which we submitted originally read: 
"All patients were classified A.S.A.L," which was ex- 
panded by the publishers as "American Standards As- 
sociation," which we did not intend. It should have 
been written as ASA (American Society of Anes- 
thesiologists). The original manuscript also read: “ad- 
ministration of 1 cc of Innovar intravenously." We are 
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aware that Innovar is a combination of fentanyl and 
droperidol. 

We are very thankful to Drs. O'Connor and Plumer 
for bringing out the mistakes which were inadvertently 
overlooked at the time of publication. . 
D. Caceres, M.D. 
K. C. Kim, M.D. 
Department of Anesthesiology 
Indiana University School of Medicine 
1100 West Michigan Street 
Indianapolis, Indiana 46202 


More on "precise" infant mortality rates 


To the Editors: 

The purpose of a previous communication (del Pinal 
and Cowan: Tuis JouRNAL 130:371, 1978) was not to 
denigrate the work of Dott and Fort (THis JOURNAL 
123:847, 1975). Rather, we desired to share a concept, 
"population at risk," which has been useful for quite 
some time in increasing the precision of mortality rates. 
Of course, the concept presumes interest in measuring 
mortality r:sks as accurately as possible given the data. 

I feel that an important function of a journal of this 
caliber is tc disseminate the results of scientific research 
and stimulate constructive criticism. Thus, I find it dis- 
quieting that we should be upbraided by Van Peenen 
and Gundelfinger (Turis JouRNAL 132:704, 1978) for 
presuming to offer just such a critique. Furthermore, 
Van Peenen and Gundelfinger seem to imply that there 
exists a statute of limitations (2 years?) on critiques of 
published work. However, the most troublesome aspect 
of their correspondence is the autocratic manner in 
which they dismiss unfamiliar measures of risk. 

According to Van Peenen and Gundelfinger, we 
committed a “grievous error" in summing the neonatal 
mortality rate (neonatal deaths x 1,000/live births) and 
a redefined postneonatal mortality rate (postneonatal 
deaths x 1,000/[live births — neonatal deaths]) It 
seems strange that these authors became so incensed at 
our procedure in creating a "new" infant mortality 
rate. After all, they prefaced their communication with 
a paragraph to the effect that ". . . mortality rates may 
have different meanings for different authors" and 
that "...conscientious authors define exactly what 
went into...their rates." Obviously, they had little 
trouble ascertaining what went into our rates, and yet, 
"on this score" we did not "rate high marks." However, 
I completely reject their unsupported assertion that we 
". . . surrendered the right to sum . . .” the components 
as we defined them. We merely give up the right to call 
it a mortality rate per 1,000 live births. Instead, it is the 
mortality rate per 1,000 infants at risk during the periods 
considered (i.e., the neonatal and postneonatal periods 
of infancy). 

Our rate is the sum of the conditional probability of 
dying before reaching 28 days of age (the neonatal 
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period) given a live birth, and the conditional probabil- 
ity of dying in the remainder of the first year (the 
postneonatal period) given survival to 98 days of age. 
As such, our measure takes into account a portion of 
the.distinctly nonlinear mortality function (with respect 
to age) which is so characteristic of infancy. Of course, 
if more detailed information is available, it becomes 
possible to specify the nonlinearity more closely. How- 
ever, when the rates in infancy are very low, the in- 
creased precision is not worth the additional effort (as 
we pointed out in the previous communication). For 
example, I have recomputed the infant mortality rate 
for the United States in 1973 (a), using the neonatal 
and the postneonatal periods (b), and using 22 sub- 
divisions of infancy (c), as given in our vital statistics.! 


Infant mortality rate: 


(a) (b) (c) 
per 100,000 per 100,000 per 100,000 
births at risk at risk 
1,771.8 1,778.1 1,786.5 


Another point worth mentioning is that in our previ- 
ous communication we did not advocate the use of our 
measure. In fact, there was no discussion of it at all. 
The procedure was carried out to illustrate the differ- 
ence in the overall risk of death in infancy when more 
predse information is used in the denominators. 
Clearly, it is useful and desirable to present the infant 
mortality rate per 1,000 births for comparative pur- 
poses. However, this does not preclude the use of other 
measures of risk which incorporate more "precise" in- 
formation. The main point of our previous communi- 
cation remains unchanged: it is useful to use the maxi- 
mum information available to specify, more closely, the 
population at risk. 

Jorge H. del Pinal, C.Ph. 
School of Public Health 
University of California-Los Angeles 
Los Angeles, California 90024 
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Removal of ovaries with vaginal hysterectomy 


To the Editors: 

I would like to comment on a paper by Smale and 
co-workers.’ The adnexa are removed by a technique 
similar to the one used at abdominal hysterectomy, but 
without peritonealizing the pedicle of the infun- 
dibulopelvic ligament. I wish to commend the authors 
on an excellent report which again documents the 
feasibility and safety of expanding the vaginal ap- 
proach in the treatment of gynecologic conditions. 


January 15, 1979 
Am. J. Obstet. Gynecol. 


This paper is, however, presented as the first re- 
ported series in which the adnexa are removed at the 
time of vaginal hysterectomy. I would like to call atten- 
tion to a paper? published 4 years ago which was ap- 
parently overlooked in their review of the literature. 
An alternative technique is described in this paper 
which would be of interest to the gynecologist. This 
technique is useful in vaginal hysterectomies associated 
with decensus, but is particularly applicable in patients 
where the ovaries are high and exposure difficult. 

Ralph C. Wright, M.D. 
Grove Hill Clinic 
New Britain, Connecticut 06050 
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Reply to Dr. Wright 
To the Editors: 

We are truly sorry our "off-line" search missed vagi- 
nal oophorectomy. We respectfully give credit where it 
is due! 

Leroy E. Smale, M.D. 
Department of Obstetrics and Gynecology 
Kern Medical Center 
1830 Flower Street 
Bakersfield, California 93305 


First description of vaginal agenesis 


To the Editors: 

The first description of vaginal agenesis is attributed 
to Realdus Columbus,': 3-7 although this anomaly was 
already known,* * but authors do not agree upon the 
date. Whereas Gray and Skandalakis? affirm that the 
first description was in 1559, other authors mention 
15725 3,5,6 arid. 1599.7 

Columbus described a case of a woman with normal 
vulva but without a vagina and with a rudimentary 
uterus who suffered terrible pain upon coitus. The de- 
scription can be found in the last book (Rare findings in 
anatomy) of Columbus' treatise? first published post- 
humously in 1559, a few months after author's death, 
by the Bevilacqua in Venice. There were further edi- 
tions: in Paris by Wechelum and by Gillium and in 
Frankfurt by Lechlenum (1593). ° 

We must therefore consider 1559 as the year of the 
first description of vaginal agenesis in medical lit- 
erature. 

Giuseppe Ghirardini 
Department of Obstetrics and Gynecology 
University of Modena 
Modena, Italy 
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The syndromes of hydatidiform mole 


To the Editors: 

I must congratulate Drs. Szulman and Surti (Ам. J. 
OBSTET. GYNECOL. 131:665, 1978) for their timely ef- 
fort to dispel some of the confusion that surrounds this 
"awkward" entity of hydatidiform mole. The confusion 
has resulted largely from a lack of universally recog- 
nized diagnostic criteria and from an incomplete grasp 
of its nosology. The advent of cytogenetics and the re- 
cent recognition of partial moles have expanded our 
horizons but so far have failed to clear the air. 

I agree with the authors that trophoblastic hy- 
perplasia typifies the neoplastic mole and that early 
abortions, showing villous hydrops without tropho- 
blastic overgrowth, should not be classified as moles. I 
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am not clear about their views regarding "conceptuses 
with demonstrable embryo/fetus, variable pronounced 
hydatidiform changes, and focal mild to moderate tro- 
phoblastic hyperactivity." If depression of growth ac- 
tivity is fundamental in nonmolar heteroploid gesta- 
tion, as shown biologically and pathologically,’ the 
presence of "trophoblastic hyperactivity" is incompati- 
ble with such a diagnosis. I would like to suggest that all 
cystic placentas with trophoblastic hyperplasia, regard- 
less of karyotype, should be classified as hydatidiform 
moles, i.e., neoplastic, especially as heteroploid moles 
are on record, as acknowledged by the authors. If tro- 
phoblastic hyperplasia, as stressed previously by Park,” 
is accepted as the crucial morphologic discriminant, 
pending validation or rejection in the future, it will 
allow consistency in diagnosis and comparability of re- 
ported series. 

I was particularly interested in their unusual case of 
mole associated with 46,XX karyotype. They mention 
the karyotyped tissues as fetal but they make no men- 
tion of the sex of the fetus. I wonder if the possibility 
of maternal contamination was ruled out in this case. 

Louis Н. Honoré, F.R.C.P.(C.) 
Department of Pathology 
Memorial University of Newfoundland 
St. John's, Newfoundland, Canada 
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for the first time 


The ten-year cumulative author and 
subject index to volumes 100-129 
(1968-1977) of the AMERICAN Een a 
JOURNAL OF OBSTETRICS AND Anerian. 
GYNECOLOGY is now available for : Ге Ne 
your journal collection. It is a complete 2€ BS: 
and comprehensive reference guide to - oe 
over 28,000 pages of authoritative gon LZ C Y 
articles published in the Journal TEN-Y, iV ue RE err 
during the past ten years. песоси INDEX 
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(VOLUMES 100.129 
The world-renowned “Сгау CEU A USE OR 
Journal" is the oldest specialty journal ИЕ DAD ee 
devoted to obstetrics and gynecology. ЖЕ А ЫА, 
TF 





ЧЕ C. V. X LEN 
Now these influential papers, z dou ecce 
appearing between 1968-1977, have 
been cross-referenced to include 
over 23,100 subject entries. Each 
entry lists the complete article title, 
author(s), volume, page, and year of 
publication. 


The author index lists more than 13,850 contributors from this period, 
along with respective article title, author-to-author referral, volume, page, 
and publication date. 


The 479-page index is handsomely presented in a rust and gold cloth- 
cover volume. It is a must for every library concerned with obstetrics and 
gynecology. Send for your copy of this valuable reference today! 


479 pages, 84" X 11", price $28.75 


YES! 




















Send me copies of the Ten-year Cumulative Index (1968-1977) to 
the AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY C] My payment for $ 
(0126-6) at $28.75 each. is enclosed. (I understand 
i Mosby will pay shipping 9 
Name costs.) " 
Г1 Bill me later. (I understand El 
Ж Ааагеѕѕ a shipping and handling 
charge will be added.) | 
RUE быша =. hate Zip 4 
$ Complete and mail today to The C. V. Mosby Company, Attn: Order Processing Dept., 4 
. % 11830 Westline Industrial Drive, St. Louis, Mo. 63141 Ф 
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EDITORS! REVIEWERS! 


AUTHORS! 


For уои... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 


and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
Source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no 'right' 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 


By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 
Woodford, Ph.D. August, 1976. 128 pages, 6" x 9”. 
Price, $12.50. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $12.50. 

О Bill me O Master Charge # 
O Payment enclosed 





Name 
Address 
City 
State ———————————ZipCode. ^^ - 
MOSBY 
TIMES MIRROR 


30-day approval offer good only in THE C Ve MOSBY COMPANY 


continental U.S. and Canada. 11830 WESTLINE INDUSTRIAL DRIVE 
A60519 ST. LOUIS, MISSOURI 63141 











Flagy T iet ronidazole) 250 me. 


Warning 
Metronidazole has been shown to be carcin enic in 
mice and possibly carcinogenic in rats. (See farnings.) 


Unnecessary use of the drug should be avoided. Its use 
Should be reserved for the conditions described in the 
Indications section. 





Indications: For the treatment of Symptomatic trichomoniasis in 
both females and males when the presence of the trichomonad 
has been confirmed by appropriate laboratory procedures (wet 
Smears and/or Cultures). Also for the treatment of as mptomatic 
females when the organism is associated. with endocervicitis, 
Cervicitis, or cervical erosion. T. vaginalis infection is a venereal 
disease and therefore. asymptomatic sexual partners of in- 
fected patients should be treated Simultaneously if the organism 
is present. The decision to treat an asymptomatic male partner 
who has a negative culture or Smear, or one in whom no culture 
has been attempted, is an individual one. In any event, the con- 
Sort should be treated with Flagyl in cases of reinfection. Flagyl 
iS also indicated for acute intestinal amebiasis (amebic dys- 
entery) and for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS, the first trimester of pregnancy 
and a hypersensitivity to metronidazole. 
Warnings: Flagyl should not be used in the first trimester of 
pregnancy (see Contraindications). Use with discretion during 
the second and third trimesters of Pregnancy and restrict to 
those pregnant patients not cured by topical measures. Flagyl 
(metronidazole) is secreted in the breast milk of nursing mothers. 
i$ not known whether this can be injurious to the newborn. 
d Amo lactation, an alternative method of feeding may 
elected. 


Note: Tumorigenicity Studies in Rodents. Metronidazole has 
shown evidence of tumorigenic activity in a number of studies 
involving chronic, oral administration in mice and rats. 

Most prominent among the effects in the mouse was the 
Promotion of pulmonary tumorigenesis. This has been observed 
in all five reported studies in that Species, including one study 
in which the animals were dosed on an intermittent schedule 
(administration during every fourth week only). The published 
results of one of the mouse studies indicate increases in the 
incidence of malignant lymphomas as well as pulmonary neo- 
plasms associated with lifetime feeding of the drug. All these 
effects are statistically significant. 

Two long-term toxicity studies in the rat have been completed. 
There was a statistica ly Significant increase in the incidence 
of various M particulary mammary tumors, - among 
female rats administered metronidazole over that noted in the 
Concurrent female control groups. 

Two lifetime tumori enicity studies in hamsters have been 
performed and reported to be negative. { у 

Metronidazole has been reported to potentiate the anticoag- 
ulant effect of coumarin and warfarin resulting in a prolongation 
or prothrombin time. This possible drug interaction should be 
considered when Flagyl is prescribed for patients on this type 
of anticoagulant therapy. 


Precautions: Mild leukopenia has been reported during Мару! 
use; total and differential leukocyte counts are recommended 
before and after treatment with the dru , especially if a second 
course is necessary. Avoid alcoholic beverages during Flagyl 
therapy because abdominal cramps, nausea vomiting, -head- 
aches and flushing may occur. Discontinue Flagyl promptly if 
abnormal bud Signs occur. Exacerbation of moniliasis 
may occur. In amebic liver abscess, aspirate pus during metroni- 
dazole therapy. 
Adverse Reactions: Nausea, headache, anorexia, vomiting, diar- 
rhea, epigastric distress, abdominal cramping, Constipation, a 
metallic, sharp and unpleasant taste, furry tongue, glossitis and 
Stomatitis possibly associated with a Sudden overgrowth of 
Candida, exacerbation of vaginal candidiasis, an occasional 
reversible moderate leukopenia, dizziness, incoordination and 
ataxia, numbness or paresthesia of an extremity, fleeting joint 
pains, Confusion, irritability, depression, insomnia, mild ery- 
thematous eruptions, "weakness, urticaria, flushing, nasal 
Congestion, dryness of the mouth, vagina or vulva, pruritus, 
dysuria, cystitis, a sense of pelvic pressure, dyspareunia, fever, 
polyuria, incontinence, decrease of libido, proctitis, pyuria and 
darkened urine have occurred in patients receiving the drug. 
Patients receiving Flagyl may experience abdominal distress; 
nausea, vomiting, flushing or headache. if alcoholic beverages 
are consumed. The taste of alcoholic beverages may also be 
modified. Flattening of the T-wave may be seen in EC tracings. 
Dosage and Administration: For Trichomoniasis: The recom- 
mended dosage for both male and female is one 250-mg. tablet 
orally three times daily for seven days. When repeat courses of 
the drug are required, it is recommended that an interval of 4 to 6 
Weeks elapse between courses and that the presence of the 
trichomonad be reconfirmed by appropriate laboratory measures. 
Total and differential leukocyte counts should be made before, 
during and after retreatment. The male consort shouldbe treated 
in any event in cases of reinfection. 
For Amebiasis: Adults: For acute intestinal amebiasis, 750 mg. 
orally three times daily for 5 to 10 days. 
For amebic liver abscess: Adults: 500 mg. or 750 mg. orally 
three times daily for 5 to 10 days. i rh 
Children: 35 to 50 про 0f body weight/24 hours, divided 
into three doses, orally for 10 days. 


SEARLE] Searle & Co. 
San Juan, Puerto Rico 00936 


Address medical inquiries to: 
G. D. Searle & Co. 

Medical Communications Department, Box 5110 
Chicago, Illinois 60680 


If men suffered from the 
symptoms of trichomoniasis, | 
they'd apprecíate Flagyl. 


(metronidazole) 


Women with trichomoniasis 
have been grateful for the bene- 
fits of Flagyl therapy for over a 
decade. Most men have no symp- ' 
toms and are not even aware that 
they have contracted trichomo- 
niasis, so they rarely appreciate 
Flagyl. Unless both sexual part- 
ners are diagnosed and treated 
simultaneously, reinfection from 
the consort is a probability (the 
"ping-pong" effect) 

In the female, trichomoniasis is 
a multiorgan disease. Tricho- 
monads invade the vagina and 
are often deeply entrenched in 
the endocervix, Skene's and 
Bartholin's glands, the urethra 
and the bladder. Only the sys- 
temic action of Flagyl can elimi- 
nate trichomonads from these 
sequestered sites. 

In the male, only Flagyl can 
effectively eliminate trichomonads 
from the male genitourinary tract 

Thus, for the female Flagyl is 
the treatment of choice. For the 
male it is the only choice. And 
that's something they both can 
appreciate! 


Flagyl 


(metronidazole) 
250-mg. tablets 


Searle & Co. 
SEARLE San Juan, Puerto Rico 00936 


D 


+ 














Please see adjacent page for brief 
summary of prescribing information 642 











$he ain't 
what she 
used to be. 


The moms-to-be you see today ai 
different. Supercharged, super- 
active, super energy burning. 


Today, 35% of all pregnant wome 
are employed. Sixty percent of 
these moms-to-be have one or mc 
children. More than 50% have 
political, religious, or educational 
involvements outside the home. 


Natalins® Rx helps to support thi: 
new supercharged life. It’s a high 
potency prenatal vitamin and mir 
eral formula—with extra folic acic 
and iron—to assure adequate dai 
levels of these vitamins and miner: 


NATALINS R) 


PRENATAL VITAMINS AND MINERA 


% U.S. RDA 
Each Natalins Rx Pregnanto 
tablet supplies: Lactating Wor 
Vitamins 
Vitamin A, 1. U.. ....... 8,000 100 
Vitamin D, I. О..... 400 100 
Vitamin E, 1. О.......... 30 100 
Vitamin C, mg.. .... 90 150 
Folic acid, mg. . ; 1.0 125 
Thiamine, mg........... 2.55 150 
Riboflavin, mg.......... 3.0 150 
МО m8... ol... 720 100 
Vitamin Be, mg... Uma STOO: 400 
Vitamin By2, mog.. "4 8 100 
Biotin, mg. . 0.05 16 
Pantothenic acid, mg.. 15.0 150 
Minerals 
Calcium, mg............ 200 15 
lodine, mcg..... . ata OQ 100 
in, mg l.l > 60 333 
Magnesium, mg......... 100 22 
Copper, mg... ......... 2.0 100 
А т Les ER рн Е 15.0 100 


Natalins Rx is а multivitamin, multimineral supplt 
ment for pregnant or lactating women. Daily dos 
1 tablet or as prescribed. Contraihdications: Natali 
Rx should not be prescribed in patients with hen 
chromatosis or patients with Wilson's disease. 
Caution: Pernicious anemia should be excluded 
before using this product. In patients with kidney 
stones, the calcium content of Natalins Rx tablet 
should be considered before prescribing. 
Supplied: Bottles of 100 and 1,000 


Mead tinea | 


PHARMACEUTICAL DIVISIO 


© 1978, Mead Johnson & Company • Evansville, Indiana 47721 U.S.A J 
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Today's teenager expecis 


lot more than medicine from 


er doctior. 


The plight of today's teenager in these socially turbu- 
lent times is often precarious at best. According to a re- 
cent national survey, there has been a 30% increase in 
teenage sexual activity in the last five years. Also, half of 
all out-of-wedlock births are attributed to teens. Up to 
two-thirds of these are unwanted, unplanned births.’ ° 
Trapped in the midst of rapidly changing sexual mores, 
the teenager is further beset by uncertainty, timidity, 
ignorance, and misinformation. 

Thats why today’s younger patient needs and de- 
serves thorough counseling — underlined by compas- 
sion, reassurance, and trust — in many areas. These 
range from the basic facts of life, in some cases, to more 
serious subjects like venereal disease. But, no issue is 
more sensitive, or more in need of physician/patient 
exploration than that of contraception. 

Today, contraceptive counseling often culminates 
in the selection of a low-dose oral contraceptive like 
Brevicon. Brevicon offers a rate of efficacy comparable 
to higher-dose formulations and its incidence of men- 
strual irregularities is low. In 16,345 cycles among 1,168 
patients, there were 0.22 pregnancies per 100 woman 
years. Breakthrough bleeding occurred in 5.1% of cycles, 
and amenorrhea in 1.0% of cycles. Dropout rate due 
to menstrual irregularities during the crucial first three 
months was 3.4%. 

Counseling, compassion, and Brevicon — а good 
combination for many of todays teenage patients. 


tablets 


Brevicon Asign of the times 


(norethindrone 0.5 mg with ethinyl estradiol 0.035 mg) 


1. Zelrik, M. and Kantner, R.: Sexual and Contraceptive Experience of Young Married 
Women in the United States, 1976 and 1971. Family Planning Perspectives. Vol. 9, No. 2, 
March/April 1977. 

2. Monthly Vital Statistics Report: Natality Statistics, National Center for Health Statistics, 
Vol. 26, No. 5, September 1977. ' 
Note: Serious as well as minor side effects have been reported following | 

the use of all oral contraceptives. These include thromboembolic dis- 

ease. The physician should remain alert to the earliest manifestations of 

any symptoms of serious disease and discontinue oral contraceptive 


к 
therapy when appropriate. The physician should be fully aware of the | "-- 


prescribing information for this product. SYNTEX 


Please see followin e for summary of prescribing information. 
EFE FUB © Syntex (EP) Inc. 


Humacao, Puerto Rico 00661 














Brevicon* 28-Day tabiets 
(21 norethindrone 0.5 mg. with ethinyl estradiol 
0.035 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS O.C.s are indicated for the prevention of pregnancy. The drop- 
Out rate for medical reasons, as observed in the clinical trials conducted with 
BREVICON, appears to be somewhat higher than observed with higher dose 
combination products. The dropout rate due to menstrual disorders and ir- 
regularities was also somewhat higher, dropouts being equally split between 
menstreal disorders and irregularities and other medical reasons attributable 
to the drug DOSE-RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s. 
Studies have shown a positive association between the dose of estrogens in 
0.C.s and the risk of thromboembolism. For this reason, it is Prudent and in 
keeping with good principles of therapeutics to minimize exposure to estro- 
gen. The O.C. product prescribed for any given patient should be that product 
Which contains the least amount of estrogen that is Compatible with an ac- 
ceptable pregnancy rate and patient acceptance. It is recommended that new 
acceptors of 0.C.s should be started on preparations containing 0.05 mg or 
less of estrogen 


CONTRAINDICATIONS 1. Known or Suspected pregnancy (see Warning No. 
5). 2. 0.C.s should not be used in women who have or have had any of the 
following conditions: a. Thrombophlebitis or thromboembolic disorders. b. 
Cerebral vascular or coronary artery disease. c. Markedly impaired liver func- 
tion. d. Known or suspected carcinoma of the breast. e. Known or Suspected 
estrogen dependent neoplasia. f. Undiagnosed abnormal genital bleeding. 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from О.С. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
hypertension. Practitioners prescribing 0.C.s should be familiar with the 
following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
risk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
Studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of O.C.s are 4 to 11 times 
More likely than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
Studies. In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, foliow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of 0.C.s has been reported, Confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of underlying risk factors for coronary artery disease 
pone Smoking, hypertension, hypercholesterolemia, obesity, diabetes, 
istory of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. 0.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
0.C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
roups must be given serious consideration. (The estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groups; consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derived from several national adverse reaction reporting 
systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used 
in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
poney by a study in the United States. Careful epidemiological studies to de- 
ermine the degree of thromboembolic risk associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women usin бм един, апа Пу Should not be presumed to 
be free of excess risk. ÉSTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women per year from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits, and duration 
of use. The overall excess death rate annually trom circulatory diseases for 
0.C. users was estimated to be 20 per 100,000 (ages 15-34 —5/100,000; 
ages 35-44 — 33/100,000; ages 45-49 —-140/100,000). The risk is concen- 
trated in older women, in those with a long duration of use, and in cigarette 
Smokers, and may persist after discontinuation of 0.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking, and dura- 
tion of use, nor to compare the effects of continuous vs. intermittent use. 
Although the study showed a 10-fold increase in death due to Circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
Sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the contraceptive method (e.g.. thromboem- 
bolic and thrombotic disease in the case of O.C.s) plus the risk attributable to 
Pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mort y 
associated with all methods of birth control is low and below tha Jf 
childbirth, with the exception of 0.C.s in women over 40 who smoke. (The 
fates given for pill only/smokers for each age group are for smokers as a 
class. For "heavy" smokers VC than 15 cigarettes a day), the rates given 
would be about double; for "light" smokers fleas than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that 0.C 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than О.С. users who do not smoke. 
TABLE 1. The annual number of deaths associated with control of fertility and 
‘no control per 100,000 nonsterile women by regimen of control and age of 
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women are: 
15-19 20-24 25-29 30-34 35-39 40-44 
No method 5.6 6.1 7.4 139 208 226 
Abortion only hee 16. 71.8 E So 42 
Pill only—nonsmokers 13 4 T4 22 45 71 
Pill only—smokers 15 16 16 108 13.4 589 
100$ only 09 ne 412 T4 ^20 19 
Traditional 
contraception only 1.4 58 20 36 5.0 42 
Traditional contra- 
ception and abortion ОЮ: © 2) 04 0.3 03 02 





The risk of thromboembolic and thrnmhntir diceace acenriated with N ^ e 


Mi en ee ЕНИС Д Д , отаретеѕ, or 
history of preeclampic toxemia and especially by cigarette smoking, Based on 
the data currently available, the following table gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of 0.C.s: 


TABLE 2. Smoking habits and other predisposing conditions — risk as- 
Sociated with use of 0.C.s 











Age Below 30 30-39 40+ 

Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 

(No predisposing conditions) D CD C 
Nonsmokers 

(other predisposing conditions) C СВ BA 
A— Use associated with very high risk. C — Use associated with moderate risk. 
B— Use associated with high risk. D — Use associated with low risk. 


The physician and the рөн Should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion. retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be 
Suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible, O.C.s should be discontinued at least 4 
weeks before surgery of а type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Among patients with thromboem- 
bolic disease. the results of retrospective studies suggest the possibility of an 
increased risk for users who are of blood types A, B, or AB, as compared with 
those of type O. Ocular Lesions: There have been reports of neuro-ocular le- 
Sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue O.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma. Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
Crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.С.5. Of the adenocar- 
сіпотаѕ found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (e.g., irregular bleeding at the time 0.C.s were 
first given, 9926 ovaries) nearly all occurred in women who had used а 
sequential О.С. These products аге no longer marketed. No statistical associ- 
ation has been reported suggesting an increased risk of endometrial cancer in 
users of conventional combination or poespest 0.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking O.C.s or estrogens. In one study, how- 
ever, while no overall increased risk cf breast cancer was noted in women 
treated with O.C.s, a Күтө risk was suggested for the ЖЕЛ of 0.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in 0.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of dysplasia within the first 6 months of pill use was 
Suggested to be predictive o prooem after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
Studies of an increased risk of cancer associated with 0.C.s. Close clinical 
surveillance of all women taking 0.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal eee. appropri- 
ate diagnostic measures should be taken to rule out malignancy. Women with 
a strong family history of breast cancer or who have breast nodules, beh a 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use O.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and eer of a liver tumor. There have been reports зион елип 
or malignant liver tumors with O.C. use. This has been reported іп short- 
term as well as long-term users of 0.C.s. One study showed that 0.C. formu- 
lations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an "acute 
abdomen". The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
Quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly show a focal defect. Hepatic arriog- 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational agents — during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinari extremely 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that 0.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use 0.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
poma to diethylstilbestrol (from 30 to 90%) have been found to have epithe- 
ial changes of the vagina and cervix. Although these changes are histologi- 
cally benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including 0.C.s, 
in poime In one case-control study it was estimated that there was a 
4.T-told increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
Children born to women who received female hormones, including O.C.s, 
during early pregnancy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
tive for these uses. There is some evidence that шешу and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing 0.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after Stopping 0.C.sis 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy should be considered at the time of the first missed 
period (or after 45 days from the last menstrual period if progestogen-only 
0.C.s are used) and further use of 0.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that for eel who has missed 
1wo consecutive periods, pregnancy should be ruled out before continuing 
the Pa усу: рм regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue 0.C.s with the intent of becom- 
ing pregnant use an alternate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
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combinations to induce withdrawal bleeding should not be used as a tegl 
pregnancy. 6. Gall Bladder Disease: Studies report an increased risk of | 
bladder disease in users of 0.C.s or estrogens. In one study, an increat 
risk appeared after 2 years of use and doubled after «i ог 5 years of use. 
another study an increased risk was apparent between 6 and 12 months 
use. 7. Carbohydrate and Lipid Metabolic Effects: A decrease in glucose 
erance has been observed in a significant percentage of patients on O.C 
For this reason, prediabetic and diabetic patients should be carefully 
Served while receiving 0.C.s. An increase in шн and total ph 
pholipids has been observed in patients receiving O.C.s. The clinical sigr 
Cance of this finding is unknown. 8. Elevated Blood Pressure: An increase 
blood pressure has been reported with 0.C. use. In some women, hypert 
Sion may occur within a few months of beginning O.C. use. In the first year 
use, the prevalence of women with hypertension is low in users and may 
no higher than that of a comparable group of nonusers. The prevalence 
users increases, however, with longer exposure, and in the fifth year of use 
two and a half to three times the reported prevalence in the first year. Age 
also strongly correlated with the development of hypertension in 0.C. use 
Women with a history of elevated blood pressure pertension), preexistii 
renal disease, a history of toxemia or elevated blood pressure duri pre 
nancy, a familial tendency to hypertension or its consequences, or a histo 
of excessive weight gain or fluid retention during the menstrual cycle may | 
more likely to develop elevation of blood pressure when given 0.C.s an 
therefore, should be monitored closely. Even гор elevated blood u 
may remain within the ‘normal’ range, the clinical implications of elevatio 
Should not be ignored and close surveillance is indicated, particularly fi 
women with other risk factors for cardiovascular disease or stroke. Hig 
blood pressure may or may not persist after discontinuation of the 0.C. 
Headache: The onset or exacerbation of migraine or development of headact 
of a new pattern which is recurrent, persistent, or severe, requires disco 
tinuation of O.C.s and evaluation of the cause. 10. Bleeding Irregularities 
Breakthrough bleeding, spotting, and missed menses are frequent reason 
for patients коюш 0:05. In breakthrough bleeding, as in all cases ( 
irregular bleeding from the vagina, nonfunctional causes should be borne i 
mind. In undiagnosed persistent or recurrent abnormal bleeding from th 
vagina, adequate diagnostic measures are indicated to rule out pregnancy c 
malignancy. If pathology has been excluded, time or a change to anothe 
tormulation may solve the problem. Changing to an O.C. with a higher estri 
gen content, while potentially useful in minimizing menstrual irregularit 
Should be done only if necessary since this may increase the risk of thron 
boembolic disease. Women with a past history of oligomenorrhea or seco! 
dary amenorrhea or young women without regular cycles may have а teni 
ency to remain anovulatory or to become amenorrheic after discentinuatio 
of 0.C.s. Women with these preexisting problems should be advised of thi 
Possibility and encouraged to use other contraceptive methods. Post-us 
anovulation, possibly prolonged, may also occur in women without previou: 
irregularities. A a aeg incidence of galactorrhea and of pituitary tumor 
(е.0., adenomas) has been associated with amenorrhea in former user 
compared with nonusers. One study reported a 16-fold increased prevalenci 
of pituitary prolactin-secreting tumors amon patients with postpil 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidenci 
of impairment of fertility in women discontinuing 0.C.s in comparison wit! 
those discontinuing other methods of contraception. The impairment appear: 
to be independent of the duration of use of the preparations. While the im 
pairment diminishes with time, there is still an appreciable difference in tht 
results in nulliparous women for the O.C. and non-0.C. groups 30 month: 
after discontinuation of birth control. For parous women the difference is nc 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contrace; 
tive failures. However, in progestogen-only O.C. failures, the ratio of ectopi 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec 
topic pregnancies. 13. Breast Feeding: O.C.s given in the postpartum perioc 
may interfere with lactation. There may be a decrease in the quantity anc 
quality of the breast milk. Furthermore, a small fraction of the hormona 
agents in 0.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. Ii 
feasible, the use of 0.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. A complete medical and famil history 
Should be taken prior to the initiation of 0.C.s. The pretreatment and periodic 
posa examinations should include special reference to blood pressure 
reasts, abdomen and pelvic organs, including Papanicolaou smear and rele 
vant laboratory tests. As a general rule, 0.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen энш, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients жола Significantly де. 
pressed while taking 0.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the id ee is 
drug related. 4. 0.C.s may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in patients with 
Conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice durin pregnancy have an 
increased risk of recurrence of jaundice while receiving 0.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones no be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. O.C. users may have disturbances in normal Men 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. eap. Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
creasing gestation, it is possible that if a woman becomes pregnant Shortly 
after stopping 0.C.s, she may have a greater chance of developing folate de- 
ficiency and complications attributed to this deficiency. 9. The pathologist 
should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased КӨ ЖЕДЕ platelet 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by чылы 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 
d. Docs pregnansdior excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicillin V, 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin. 
primidone, analgesics, tranquilizers and antimigraine preparations. 0.C.s 
may alter the effectiveness of other types of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive agents 
e.g., quanethidine), vitamins and hypoglycemic agents. CARCINOGENESIS 
Warnings. PREGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall bladder 
disease, congenital anomalies, neuro-ocular lesions, e.g., retinal thrombosis and 
optic neuritis. The gy: adverse reactions have been reported in patients 
receiving O.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding, spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting, 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
of treatment, edema, chloasma or melasma which may persist after drug is dis- 
continued, breast changes (tenderness, enlargement, and secretion), intol- 
erance to contact lenses, р согпеа! curvature (steepening) change їп 
weight (increase or decrease), ge in cervical erosion and cervical secretion, , 
possible diminution in lactation when given immediately postpartum, cho- 
lestatic jaundice, migraine, increase in size of uterine leiomyomata, 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of 0.C.s, and the association has been 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts, 
in libido, chorea, changes in appetito, cystitis-like syndrome, 
vousness, dizziness, hirsutism, loss of hair, erythema multi 
nodosum, hemorrhagic eruption, vaginitis, poi 5 
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*Data on file, G. D. Searle & Co. 

* Minor side effects uncommon 

* Low incidence of cramping, nausea, weight gain, 
breast tenderness, and irritability 

* Simplified schedule with calendarized Compack" 

* Excellent record of continuation 
Please see the next page for a brief summary of prescribing ir ormation. 
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Indication and usage — For prevention of pregnancy. Pregnancy rate using products with =35 mcg. ethinyl estradiol 
or =50 mcg. mestranol is «1/100 woman-years, With =35 mcg. ethinyl estradiol, rate is slightly higher: with 
progestogen-only oral contraceptives (OCs), rate is about 3. Precise comparisons cannot be made. Rates for other 
methods have been published. Dose-related Thromboembolic Risk — One study showed positive association between 
OC estrogen dose and thromboembolic risk. Thus, it is prudent and in keeping with good therapeutics to minimize 
estrogen exposure. Prescribe product containing the least amount of estrogen compatible with acceptable pregnancy 
rate and patient acceptance. Start new OC users on =50 mcg. estrogen. 

Contraindications —Thrombophiebitis, thromboembolic disorders, cerebral vascular disease, myocardial infarction 
or coronary artery disease, or past history of these; known or suspected breast carcinoma, estrogen-dependent 
neoplasia, or pregnancy; undiagnosed abnormal vaginal bleeding; markedly impaired liver function; past or present, 
«benign or malignant liver tumors. 

Warnings 






Cigarette-smoking increases risk of serious cardiovascular side effects from OC use. Risk increases 
with age and heavy smoking (15 or more cigarettes/day) and is quite marked in women over 35. 0C 
users should be strongly advised not to smoke. 

OCs are associated with increased risk of several serious conditions including venous and arterial 
thromboembolism, thrombotic and hemorrhagic stroke, myocardial infarction, visual disorders, hepatictumors, 
gallbladder disease, hypertension, fetal abnormalities. Practitioners should be familiar with the available 
information relating to these and other risks 


1. Thromboembolic disorders and other vascular problems — Increased risk of thromboembolic and thrombotic 


disease associated with OCs is well established. A British study showed increased relative risk for fatal venous 
thromboembolism, 2 British and 3 U.S. studies increased relative risk for nonfatal venous thromboembolism. Two U.S. 
Studies showed increased relative risk for stroke, not shown in prior British studies. It was estimated OC users were 
2—11 times more likely than nonusers to manifest these diseases without evident cause. In a British study of 
idiopathic deep vein thrombosis and pulmonary embolism, projected hospitalization rates for ages 16-40 were 
47/year/100,000 users and 5 for nonusers. In a British mortality study, overall excess mortality from pulmonary 
embolism or stroke was 1.3— 3.4 deaths/year/100,000 users and increased with age. Cerebrovascular Disorders — In 
а U.S. study of stroke with and without predisposing causes, risk of hemorrhagic stroke was estimated as 2 times 
greater and thrombotic stroke 4.0— 9.5 times greater in users. Mortality trends in 21 countries indicate that, since OC 
introduction, changes in mortality from nonrheumatic cardiovascular disease were associated with changes in the 
prevalence of OC use. The Royal College of GPs reported on its prospective study comparing users and nonusers: "A 
Statistically significant higher rate of reporting of cerebrovascular accidents in Takers is evident, but the numbers are 
too small to justify an estimation of the degree of risk." They reported more superficial and deep vein thrombosis in 
users. А 1977 analysis showed a 5-fold increased mortality in users from circulatory diseases, mainly myocardial 
infarction (MI) and hemorrhagic stroke. Excess mortality was associated with age, smoking and duration of use. In 
1976 a British Family Planning Association study found a highly significant association between OC use and stroke 
though total numbers were small; the increased risk for venous thrombosis and pulmonary embolism was about 4-fold 
and statistically highly significant. Circulatory disease mortality was significantly greater in users. Myocardial 
Infarction — Ап increased risk of MI associated with OC use was reported in Britain, as previously suspected. The 
morbidity, study found the greater the number of risk factors for coronary artery disease (smoking, hypertension, 
hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia) the higher the МІ risk, regardless of OC use. 
OCs were considered an additional risk factor The excess rate of fatal Ml in Britain was about 3.5/year/100,000 users 
aged 30— 39 and 20 for ages 40— 44. (These are based on British vital statistics with acute MI death rates 2— 3 times 
less than the U.S. Similar estimates for U.S. are 25.7 for users aged 30— 39 with predispositions vs. 1.5 without; for 
ages 40— 44, 86.2 vs. 5.1.) Excess hospitalization rate for nonfatal MI in Britain was about 3.5/year/100,000 users 
aged 30—39 and 47 for ages 40—44. Smoking is a major predisposing condition to MI. In terms of relative risk, 
nonsmoking OC users are twice as likely to have fatal MI as nonsmoking nonusers. Smoking users have a 5-fold 
greater risk of fatal MI as nonsmoking users, but a 10— 12-fold greater risk than nonsmoking nonusers. Amount of 
Smoking is an important factor. In determining importance of these risks, give serious consideration to rates in table 
below. Importance of other predispositions cited above in determining relative and absolute risks has not been 
quantified; it is likely the same synergism exists, but perhaps to a lesser extent. 


Estimated Mortality Rate from Myocardial Infarction per 100,000 Women /Year 








Aged 30-39 Aged 40- 44 
Users. Nonusers Users Nonusers 
All smokers 10.2 26 62.0 15.9 
=15 cigarettes dailly 13.0 5.1 78.7 313 
< 15 cigarettes daily 47 09 28.6 57 
Nonsmokers 18 12 10.7 74 
Smokers and nonsmokers 54 19 32.8 117 
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Risk of Dose —Reports of thromboembolism after use of OCs with =50 mcg. estrogen received by drug safety 
Committees in Britain, Sweden and Denmark were compared with the distribution expected from market research 
Sales estimates. A positive correlation was found between estrogen dose and reporting of thromboembolism, 
including coronary thrombosis, in excess of that predicted by sales. OCs with =100 mcg. estrogen were associated 
with higher thromboembolism risk than those with 50— 80 mcg. The authors suggested that estrogen quantity may 
not be the sole factor. Any influence of progestogens was not considered, which may be responsible for certain 
discrepancies in the data. No significant differences were noted between OCs containing the same estrogen dose nor 
between ethinyl estradiol and mestranol. Studies on thromboembolic risk with progestogen-only OCs have not been 
done. Cases have been reported for these OCs and they are not presumed free of excess risk. In a U.S. case-controlled 
study, relative risk of OC use 1 month before hospitalization for various types of thromboembolism was calculated. If 
relative estrogenic potency and possible influence of different progestogens are ignored, OCs may be divided into 
those with <100 mcg. and those with =100 mcg. estrogen. For all cases combined, larger doses were associated with 
only slightly higher relative risk; for idiopathic cases relative risk was doubled with larger doses, but confidence limits 
overlapped and differences were not significant. Apparently there was no increased risk for cases with 
predispositions. Thromboembolic risk in users and nonusers increases with age. OCs have been considered an 
independent risk factor. Excess Mortality from Circulatory Diseases —A U.K. prospective study estimated annual 
mortality from circulatory diseases for OC users and nonusers according to age, smoking habits and duration of use. 
Excess mortality was 20/100,000 users (5 for ages 15— 34, 33 for ages 35—44, 140 for ages 45— 49), the risk being 
concentrated in older women, long-term users, and smokers. Interrelationships of age, smoking and duration of use 
could not be examined, nor could effects of continuous vs. intermittent use. Though circulatory mortality was increased 
10-fold in users of >5 years, all deaths were in women over age 34. Until more under-35 users of 5+ continuous years 
are available, size of relative risk for this age group cannot be given. Risk of circulatory disease may have persisted 
after discontinuance of OCs. One study estimated risk of death with various contraceptive methods, each estimate 
including risk of method (e.g., thromboembolism for OCs) plus risk due to pregnancy or abortion in cases of method 
failure. This latter risk varies with effectiveness. It concluded mortality with all methods is low and below that of 
childbirth, except for OC users over 40 who smoke. Heavy smokers have double the risk of smokers as a class, light 
smokers about half. Mortality associated with OC use in nonsmokers over 40 is higher than with any other method in 
that age group. Lowest mortality is with the condom or diaphragm backed up by early legal abortion. Risk of 
thromboembolic and thrombotic disease associated with OCs increases with age after 30 and, for MI, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia, and especially 
cigarette smoking. Based on current data, the chart gives gross estimates of risk of death from circulatory disorders 
associated with OCs: 





Risk is: A—very high, B —high, C — moderate, D —low. Age — —30 30-38 240 
Li 

Heavy smokers (=15/day) C B A 

Light smokers (<15/day) D C B 

Nonsmokers, no predispositions D CD C 

Nonsmokers, with predispositions с С.В ВА 


Physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic disorders le.g.. 
thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary artery disease, myocardial 
infarction, retinal thrombosis, mesenteric thrombosis). Should any of these occur or be Suspected, discontinue OCs 
immediately. A 4—7-fold increased risk cf postsurgery thromboembolism was reported in users; if feasible 
discontinue OCs at least 4 weeks before elective surgery or during prolonged immobilization and do not resume until at 
least 4 weeks postsurgery. Thromboembolic risk may be increased for users with blood types A, B or AB. 2. Ocular 
lesions —Neuro-ocular lesions such as optic neuritis or retinal thrombosis have been associated with OCs. 
Discontinue if there is unexplained, gradual or sudden, partial or complete loss of vision; proptosis or diplopia; 
papilledema; or evidence of retinal vascular lesions. Institute diagnostic and therapeutic measures. 3. Carcinoma — 
Long-term estrogen in certain animals increases carcinomas such as those of breast, uterus, cervix, vagina, ovary, 
liver, pituitary. Some synthetic progestogens, none currently in OCs, increase incidence of benign and malignant 
mammary nodules in dogs. There is now evidence that estrogens increase risk of human endometrial carcinoma. In 
several case-controlled studies increased relative risk (3.1— 13.9 times) associated endometrial carcinoma with 
prolonged estrogen for menopausal symptoms. Risk was independent of other known risk factors and depended on 
duration of use and dose. This is supported by increased endometrial cancer incidence since 1969 in 8 U.S. areas with 


cancer-reporting systems, which may be related to rapidly expanding estrogen use. There is no емі 


that natural 
estrogens are more or less hazardous than synthetics at equi-estrogenic doses. Of the first 30 endometrial 
carcinoma in OC users under 40, those without predispositions (e.g. irregular bleeding before 0Cs4 ic ovaries) 


occurred nearly always with no-longer-marketed sequential OCs. No statistical association is reported süggesting 
increased endometrial cancer with combination or progestogen-only OCs, though individual cases have been 
reported. Studies show no increased breast cancer with OCs or estrogens. However, greater risk was noted in OC users 
with benign breast disease or long-term (2— 4 years) use. Risk of breast cancer with menopausal estrogens rose and 
further increased with duration of follow-up. Decreased benign breast tumors in OC users is well known. Some studies 
suggested increased risk of cervical dysplasia, erosion and carcinoma in long-term users; cause and effect is not 
established. Cervical microglandular hyperplasia has been reported. In summary, there is no confirmed evidence from 
human studies of increased cancer risk with OCs. Close surveillance is, however, essential. In undiagnosed persistent 
or recurrent abnormal vaginal bleeding, consider nonfunctional causes and take appropriate diagnostic measures to 
tule out malignancy. Carefully monitor users with a strong family history of breast cancer or with breast nodules, 
Tice qoe recurrent cystic mastitis, BA lee bi or стука! сена 4. Hepatic Hono 
hepatomas. hamartomas. regenerating nodul es al nodular hyperplasia. hemangiomas _hepatocellular 
carcinoma. etc. have been ees with OCs. In 1 study OC formulations with high "hormonal potency" were 
associated with higher risk. Though benign these hepatic lesions may rupture and cause fatal hemoperitoneum in 
short- or long-term users. Two studies related risk to duration of use, being much greater after =4 years. Consider 
such lesions in users with abdominal pain, tenderness, mass or shock. About 2596 present with abdominal masses; up 
to half with acute hemoperitoneum. Routine radiologic and lab studies may not be helpful; liver scans may show a 
focal defect. Hepatic arteriography or CAT may be useful in diagnosis. Hepatocellular carcinoma was noted in a few 
users. OCs are тапса н сазе ы past or Pe VE o or malignant liver ат 5. Use in or immediately 
preceding pregnancy, birth defects, malignancy in offspring — E strogens or progestogens during early pregnancy may 
seriously damage offspring. Females exposed in utero to DES and other nonsteroidal estrogens may have increased 
risk of vaginal or cervical cancer. Though OCs may not enhance this risk, monitor such patients carefully. From 
30— 90% of DES-exposed women develop benign vaginal or cervical adenosis, which could be premalignant. Males so 
exposed may develop urogenital defects. Other estrogens may mimic DES. Reports relate fetal exposure to female sex 
hormones and congenital anomalies, e.g., multiple anomalies described by VACTERL for vertebral, anal, cardiac, 
tracheoesophageal, renal and limb defects. There appears preferential expression by males. There was a 4.7-fold 
increased risk of limb-reduction defects in infants exposed in utero to sex hormones (OCs, hormonal withdrawal 
pregnancy tests or treatment for threatened abortion). Some exposures were very short, being only a few days. 
Cardiovascular defects in children exposed to female hormones, including OCs, during early pregnancy occurred at 
18.2/1000 births, compared to 7.8 for those unexposed (P<.05). Female sex hormones were used for threatened or 
habitual abortion, but there is considerable evidence estrogens are ineffective and no evidence progestogens are 
effective. Triploidy and possibly other polyploidy may be increased in abortuses from women becoming pregnant soon 
post-OC. These almost always abort spontaneously. It is unknown if spontaneous abortion is increased soon after 
stopping OCs. Safety of OCs in pregnancy has not been demonstrated. Rule out pregnancy in using OCs and always 
Consider it if withdrawal bleeding does not occur. If 2 consecutive periods are missed rule out pregnancy before 
continuing. If user deviates from regimen, consider pregnancy at first missed period and withhold OCs. If pregnancy is 
confirmed, apprise patient of potential fetal risks and discuss continuation of pregnancy. Users discontinuing for 
pregnancy should use alternative contraception for 3 months before attempting to conceive, though this is not based 
on precise information. Do not use progestogen-only or progestogen-estrogen drugs as pregnancy tests. 
6. утабыз risk. surgically confirmed, appeared after 2 years изе and doubled after 4— 5 years in 1 study; 
it appeared in 6—12 months’ use in another. 7. С; If ipid metabolism — Decreased glucose tolerance 
occurs in a significant number of users; carefully observe diabetic and prediabetic patients. Triglycerides and total 
phospholipids may increase. 8. Elevated blood pressure (BP) occurs in some users in a few months, and degree may 
relate to progestogen dose. Hypertension prevalence in users is no higher than in nonusers in the first year, but 
increases with longer exposure; in the Sth year it is 2%—3 times the first year. Age is strongly correlated with 
hypertension in users. Those with history of elevated BP (hypertension) pre-existing renal disease, history of toxemia 
or elevated BP in pregnancy, familial tendency to hypertension or its consequences, or history of excessive weight gain 
or fluid retention during menstrual cycles may be more likely to develop elevated BP on OCs and thus should be 
monitored closely. Even though elevated BP may be in the “normal” range. do not ignore clinical implications. Follow 
closely. particularly those with other risk factors for cardiovascular disease or stroke. High BP may or may not persist 
after stopping OCs. 9. Headache — Onset or exacerbation of migraine or development of headache of a new pattern 
that is recurrent, persistent or severe requires stopping OCs and evaluating cause. 10. Bleeding irregularities — 
Breakthrough bleeding (ВТВ), spotting and amenorrhea are frequent reasons for discontinuing. In ВТВ, as in all cases 
of irregular bleeding, consider nonfunctional causes. In undiagnosed persistent or recurrent bleeding, rule out 
pregnancy or malignancy. If pathology is excluded, time or change to another product may suffice. Change toa higher 
estrogen OC only when necessary as this may increase thromboembolic risk. Those with a history of oligomenorrhea or 
secondary amenorrhea or without established regular cycles may be anovulatory or amenosrheic after discontinuing. 
Those with such problems should be so informed and other methods encouraged. Post-use anovulation, possibly 
prolonged, may occur in women without previous irregularities. Higher incidence of galactorrhea and of pituitary 
tumors (e.g., adenomas) has been associated with postpill amenorrhea. One study reported 16-fold increased 
prevalence of pituitary prolactin-secreting tumors in patients with postpill amenorrhea when galactorrhea was 
present. 11. Ectopics —In failures with combination OCs, the ratio of ectopic to intrauterine pregnancies is no higher 
than in nonusers, There may be an increased risk of ectopics after discontinuing. 12. Breast feeding = 00s may 
decrease quantity and quality of milk. A small fraction of OC steroids appears in milk. Effects if any on the child are 
unknown. If feasible defer OCs until after weaning. 13. Infertility may occur in women discontinuing OCs, which 
appears independent of duration of use. While impairment diminishes with time, there is still an appreciable 
difference in nulliparous but not parous women after 30 months; difference is negligible after 42 months. 
Precautions — Conduct complete history and physical prior to OC use and annually thereafter. Include breasts, 
abdomen and pelvis, with BP, pap and lab tests. Pre-existing uterine leiomyomata may enlarge. Mental depression 
may occur; with positive history, observe carefully and discontinue if serious recurrence. Fluid retention may occur; 
prescribe cautiously and monitor carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or renal 
dysfunction. History of jaundice in pregnancy increases risk of recurrence on OCs; observe carefully and discontinue if 
jaundice occurs. Steroids may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan 
metabolism may be disturbed and result in pyridoxine deficiency; megaloblastic anemia has been reported. Serum 
folate may be depressed and may be exacerbated in post-OC pregnancy. Advise pathologist of OC use when submitting 
specimens. Endocrine and liver function tests may be altered; repeat abnormal tests after stopping for 2 months. 
These have been observed: increased BSP retention and other abnormalities in liver function tests; increased 
Prothrombin and coagulation factors Vil, VIII, IX, X; decreased antithrombin III, increased platelet aggregability; 
increased thyroid-binding globulin leading to increased circulating total thyroid hormone (PBI, Т“); decreased T^ 
uptake, unaltered free Т“, decreased pregnanediol excretion; reduced metyrapone response: increased blood 
transcortin, corticosteroid, triglyceride, phospholipid; reduced serum folate; impaired glucose tolerance; altered 
plasma trace minerals. Influence of prolonged OC use on pituitary, ovarian, adrenal, hepatic, or uterine function, or on 
immune response is not established. OCs may mask onset of climacteric. Information for patients — see patient 
labeling. Drug interactions — OC effectiveness may be decreased and more ВТВ occur with rifampicin, isoniazid, 
ampicillin, neomycin, penicillin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, phenylbutazone, analgesics, tranquilizers, antimigraines. OCs may alter effectiveness of drugs such as 
oral anticoagulants, anticonvulsants, tricyclic antidepressants, antihypertensives, vitamins, hypoglycemics. 
Adverse Reactions —Increased risk of the following serious adverse reactions has been associated with OCs: 
thrombophlebitis and thrombosis; pulmonary embolism; myocardial infarction and coronary thrombosis; cerebral 
thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; benign adenomas and other hepatic lesions, 
with or without intra-abdominal bleeding: congenital abnormalities. There is evidence of association between the 
following conditions and OCs, though confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiari 
syndrome, neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following have been reported with OCs 
and are believed drug related: nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, spotting, 
change in menstrual flow, dysmenorrhea, amenorrhea during and after use, infertility post-OC, edema, chloasma or 
melasma, which may persist post-OC, breast changes (tenderness, enlargement, secretion), weight changes, change 
in cervical erosion and secretion, endocervical hyperplasia, lactation decrease, cholestatic jaundice, migraine, 
enlarged uterine leiomyomata, allergic rash, mental depression, reduced carbohydrate tolerance, vaginal 
Candidiasis, change in corneal curvature (steepening), intolerance to contact lenses. The following have been 
reported and association has not been confirmed or refuted: premenstrual-like syndrome, cataracts, libido changes, 
chorea, appetite changes, cystitis-like syndrome, headache, paresthesia, nervousness, dizziness, auditory 
disturbances, rhinitis, fatigue, backache, hirsutism, scalp hair loss, erythema multiforme or nodosum, hemorrhagic 
eruption, itching, vaginitis, porphyria, impaired renal function, anemia, pancreatitis, hepatitis, colitis, gingivitis, 
lupus erythematosus, rheumatoid arthritis, pituitary tumors (e.g., adenoma) with amenorrhea and/or galactorrhea 
after use, endometrial, cervical and breast carcinoma. 

Acute overdosage — Serious ill effects have not been reported after large acute doses of OCs in young children, but 
nausea and withdrawal bleeding might occur. 


Important note —Full prescribing information should be consulted prior to use and is available on request. 
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Demulen Each white tablet contains ethynodiol diacetate 1 mg. and ethinyl 
estradiol 50 mcg. Each pink tablet in Demulen-28* is a placebo containing no active 
ingredients. 
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1979 ORIENT TOURS 


For Doctors Attending Tokyo, Oct. 25-31, 
IXth World Congress of Gynecology and Obstetrics 


. $ TOTAL ROUNDTRIP AIRFARES 
Los Angeles/San Francisco - Tokyo 


Land services NOT necessary to qualify 





Oct. 21-31: On scheduled jumbo jet Nichts of scheduled airlines at 
lower airfares than on known charter f 
necessary. Only 50 doctors with six or more months membership in 
American Medical Association or American College of Obstetrics and 
Gynecology, with their wives, will qualify either group of 100 eligible 
people for these very low airfares. 

ALSO AVAILABLE 
Tours combining airfares with land arrangements, Very highest quality 
throughout, such as deluxe and top first-class hotels, and in certain 
tours extensive M шкет, dinner parties, and folklore shows to 
assure that you will enjoy the Orient, not just see it. 


TOKYO ONLY—$899— Oct. 21-31-11 days 


For doctors concentrating their time on the medical sessions in Tokyo 
who desire only airfares, hotel, and transfers. 


JAPAN ONLY—$1099— Oct. 21-31—11 days 


For doctors unable to be absent from their practices very long who want 
to visit the classical city of Kyoto, in addition to Tokyo. 


TOKYO-HONG KONG—$1249—0ct. 23-Nov. 5—14 days 


Designed to enable doctors to concentrate their professional time at 
the medical sessions in Tokyo and enjoy vacation time in Hong Kong. 


ORIENT HILITES—$1399— Oct. 23-Nov. 7—16 days 


For doctors with limited time who want significant Orient coverage. 
Includes the “core” of the Orient: Japan, Taiwan, Philippines, Hong Kong. 


ORIENT GRAND—$1849— Oct. 23-Nov. 12—21 days 


Offers the ultimate, practically all of the Far East: Japan, Taiwan, Phil- 
ippines, (Bali) Indonesia, Singapore, Thailand, Hong Kong. If you have 
time, this is the program for you. 


Apply: HOWARD TOURS, INC. 
526 Grand Avenue; Oakland, California 94610 
Telephone: (415) 834-2260 












OBSTETRICIAN- 
GYNECOLOGIST 





WANTED:  Board-certified ог qualified 
obstetrician-gynecologist to join a foundation 
concerned with women's reproductive health 
as well as general obstetrics and gyne- 
cology. Must be experienced in first-trimester 
procedures and willing to learn second- 
trimester D&E. Salary negotiable but com- 
mensurate with experience. Very liberal 
fringe benefits. Reply in writing, with photo- 
graph, curriculum vitae and an indication of 
present licensure status, to: 


Paula Hamilton and Associates, 
625 North Michigan Avenue, 
Chicago, Illinois 60611, 











Clinical Faculty Positions Open 
—1979-1980 
College of Medicine, 
King Faisal University 
Dammam, Saudi Arabia 
The expanding College of Medicine at King Faisal 
University is going into its fifth year of development 


and invites applications from qualified clinical 
faculty for the 1979-1980 academic year in: 


OBSTETRICS/GYNECOLOGY 
SALARY RANGES: 













Professor $45,270— $58,338 
Associate Professor $40,304 — $51,738 
Assistant Professor $32,674 — $33,733 






BENEFITS include free furnished housing, educational 
allowances, airfare to and from Saudi Arabia once a year, 
60-day paid vacation in the Summer, liberal overweight 
allowance. 

Send two resumes and three references to: 


Dr. Tawfiq Tamimi 
Dean, Faculty of Medicine 
King Faisal University 











c/o Saudi Arabian P.O. Box 2 
Educational Mission б Sunbury-on-Thames 
2221 West Loop, South Middlesex, TW16, 5LF 






Houston, Texas 77027 England 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY in these specially 
designed library file cases. Designed to keep your journal 
copies near at hand in your office, library, or home. 

Your case is heavy bookbinder's board in rich red Kivar 
cover. Files are scuff-resistant and washable. 

Lettering is stamped in gold leaf and the cases make a fit 
companion for the most costly binding. 

Files are reasonably priced—only $4.95 each, postpaid 
(3 for $14., 6 for $24.). Add $1.00 postage per case for orders 
outside U. S. Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid —— library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/$24.) 





NEW SIZE (8%4" х 11") 3 caseslyear 
OLD SIZE (7%4" x 1034") copies prior to 1975 
(2 cases/year) 


Name —————— ÁÓ— 
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. PACIFIC NORTHWEST OBSTETRICAL AND GYNECOLOGICAL ASSOCIATION 
BUFFALO OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
SAN FRANCISCO GYNECOLOGICAL SOCIETY | 
JACKSON GYNECIC SOCIETY 
INDIANA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
THE MINNESOTA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
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Perinatologist 


Progressive 384-bed hospital with 
teaching affiliation with medical 
school, is seeking a full time Board 
Certified or eligible Perinatologist to 
assist in the development of a Peri- 
natal Center. Urban hospital located 
near Philadelphia with on-going In- 
tensive Care Nursery with Certified 
Neonatologist. Large clinic popula- 
tion. Liberal benefits. Salary negotia- 
ble. Private practice optional. Submit 
vitae to: 


E-83, P.O. BOX 2068 


Philadelphia, Pa. 19103 
Equal Opportunity Employer 








Brown University and the Women and In- 
fants Hospital of Rhode Island are jointly 
seeking an Obstetrician and Gynecologist 
in Chief. Faculty rank and responsibility are 
that of Chairman of Obstetrics and Gynecol- 


EDITORS! REVIEWERS!.- 


AUTHORS! ' 


For you... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no 'right' 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 


ogy within the Section on Reproductive and 


Ans By Lois DeBakey, Ph.D. In collaborati ith: Paul F. 
Developmental Medicine at full profes- : Y Sodium Со E 


Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
sorial level. Proven ability in teaching, E Ingelfinger, MB со Pene ats. pe H. 

AS ; oser, M.D.; J. Roger Porter, .D.; an . Peter 
clinical care and research essential. Both Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Brown University and Women and Infants Price, $12.50. 


Hospital of Rhode Island are equal oppor- 
tunity employers who are desirous of active- 
ly soliciting applications from women and 


Please send me on 30-day approva THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 


























minority group candidates. ps QU P 
Applications with supporting documents to O Payment enclosed 
be sent to: Chairman of Search Committee Name е 
for Chief of Obstetrics and Gynecology, Box AB 
G, Brown University, Providence, Rhode 
Island 02912. ti 
State Zip Code 





MOSBY 


30-day approval offer good only in 


Y THEC. V. M Y COMPANY 
continental U.S. and Canada. OSB 


11830 WESTLINE INDUSTRIAL DRIVE , 
A60519 ST. LOUIS, MISSOURI 63141 








Introducing a new 
antineoplastic agent. 


Cisplatin (cis-diamminedichloroplatinum [ DDP]), 


is now commercially available 
from Bristol Laboratories. 


Initially recommended in established combination 
chemotherapy of metastatic testicular and ovarian 
tumors and, as a single agent, as secondary therapy 
for refractory metastatic ovarian tumors, PLATINOL 


(cisplatin) is supplied in 10 mg. amber vials. 


SEE REVERSE SIDE FOR FULL PRESCRIBING INFORMATION. 


For further information on Platinol™ (cisplatin), 
please complete this coupon and mail to: 
Bristol Laboratories 
P.O. Box 657 
Syracuse, New York 13201 
ATT: Anticancer Product Manager 


Name 





Address 








City Stato — — 2p 


TODAY'S 
TOMORROW'S 

ge" PROMISE. 

[BRISTOL нот 





Signature 





ror your rererence, 


+ == 


complete prescribing information 
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WARNING Platino! (cisplatin) should be administered under the 
supervision of a qualified physician experienced in the use of cancer 
chemotherapeutic agents. Appropriate management of therapy and 
complications is possible only when adequate diagnostic and treat- 
ment facilities are readily available. 

Cumulative renal toxicity associated with Platinol is severe. Other 
mex doserolatad toxicities are myelosuppression and nausea and 
vomiting. 

Ototoxicity, which may be more pronounced in children, and is 
manifested by tinnitus, and/or loss of high frequency hearing and 
occasionally deafness, is significant. 

Anaphylactic-like reactions to Platinol have been reported. Facial 

» edema, bronchoconstriction, tachycardia, and hypotension may 
occur within minutes of Platinol administration. Epinephrine, corti- 
costeroids, and antihistamines have been effectively employed to 
i symptoms (see “Warnings” and “Adverse Reactions” sec- 
ions). 





DESCRIPTION Platinol (cisplatin) (cis-diamminedichloroplatinum) is a 
heavy metal complex containing a central atom of platinum surrounded by 
two chloride atoms and two ammonia molecules in the cis position. It is a 
white lyophilized powder with the molecular formula Pt Cl2H6N2, 

and a molecular weight of 300.1. It is soluble in water or saline at 

1 mg/ml and in dimethylformamide at 24 mg/ml. It has a melting 

point of 207?C. H3N5 0 


НЭМЕ 


ACTION Platinol has biochemical properties similar to that of bi- 
functional alkylating agents producing interstrand and intrastrand 
crosslinks in DNA. It is apparently cell-cycle non-specific. Follow- 
ing a single І.У. dose, Platinol concentrates in liver, kidneys and 
large and small intestines in ani- 
mals and humans. Platinol appar- 
amy has poor penetration into the 


Plasma levels of radioactivity 
decay in a biphasic manner after 
an 1.У. bolus dose of radioactive 
Platinol to patients. The initial plas- 
ma half-life is 25 to 49 minutes, 
and the post-distribution plasma 
half-life is 58 to 73 hours. During the post- 
distribution phase, greater than 90% of 
the radioactivity in the blood is protein 
bound. Platinol is excreted primarily in 
the urine. However, urinary excretion is 
incomplete with only 27 to 43% of the radioactivity being 
excreted within the first 5 days post-dose in human be- 
ings. There are insufficient data to determine whether biliary or intestinal 
excretion occurs. _ Я Е 
ноне Platinol is indicated as palliative therapy to be employed as 
ollows: 

Metastatic Testicular Tumors— in established combination therapy with other 
approved chemotherapeutic agents in patients with metastatic testicular 
tumors who have already received appropriate surgical and/or radiothera- 
peutic procedures. An established combination therapy consists of Platinol, 
Blenoxane (Bleomycin Sulfate) and Velban (Vinblastine Sulfate). 
Metastatic Ovarian Tumors— in established combination therapy with other 
approved chemotherapeutic agents in patients with metastatic ovarian 
tumors who have already received appropriate surgical and/or radiothera- 
peutic procedures. An established combination consists of Platino! and 
Adriamycin (Doxorubicin Hydrochloride). Platinol, as a single agent, is indi- 
cated as secondary therapy in patients with metastatic ovarian tumors 
refractory to standard chemotherapy who have not previously received 
Platinol t Maid; d 

CONTRAINDICATIONS Platinol is contraindicated in patients with preexist- 
ing renal impairment. Platinol should not be employed in myelosuppressed 
patients, or patients with hearing impairment. 

Platinol is contraindicated in patients with a history of allergic reactions 

to Platinol or other platinum-containing compounds. 
WARNINGS Platinol produces cumulative nephrotoxicity. The serum cre- 
atinine, BUN, and creatinine clearance should be measured prior to initiat- 
ing therapy, and prior to each subsequent course. At the recommended 
dosage, Platinol should not be given more frequently than once every 3 to 
4 weeks (see "Adverse Reactions’). 

Anaphylactic-like reactions to Platino! have been reported. These re- 
actions have occurred within minutes of administration to patients with 
prior exposure to Platinol, and have been alleviated by administration of 
epinephrine, corticosteroids and antihistamines. - 

Since ototoxicity or Platinol is cumulative, audiometric testing should be 
performed prior to initiating therapy and prior to each subsequent dose of 
drug (see "Adverse Reactions”). 

Safe use in human pregnancy has not been established. Platinol is 
mutagenic in bacteria and produces chromosome aberrations in animal 
cells in tissue culture. In mice Platinol is teratogenic and embryotoxic. 

Platinol has not been studied for its carcinogenic potential but compounds 
with similar mechanisms of action and mutagenicity have been reported to 
be carcinogenic. 

PRECAUTIONS Peripheral blood counts should be monitored weekly. Liver 
function should be monitored periodically. Neurologic examination should 
also be performed regularly (see "Adverse Reactions’). 

ADVERSE REACTIONS Nephrotoxicity Dose-related and cumulative renal 
insufficiency is the major dose-limiting toxicity of Platinol. Renal toxicity has 
been noted in 28 to 36% of patients treated with a single dose of 50 mg/M"*. 
It is first noted during the second week after a dose and is manifested by 
elevations in BUN and creatinine, serum uric acid and/or a decrease in 
creatinine clearance. Renal toxicity becomes more prolonged and severe 
with repeated courses of the drug. Renal function must return to normal 
before another dose of Platinol can be given. 

Impairment of renal function has been associated with renal tubular dam- 
age. The administration of Platinol using a 6- to 8-hour infusion with intra- 
venous hydration, and mannitol has been used to reduce nephrotoxicity. 
However, renal toxicity still can occur after utilization of these procedures. 
Ototoxiéity Ototoxicity has been observed in up to 31% of patients treated 
with a single dose of Platinol 50 mg/M*, and is manifested by tinnitus and/or 


ability to hear normal conversational tones may occur occasionally. Ototoxic 
effects may be more severe in children receiving Platinol. Hearing loss can 
be unilateral or bilateral and tends to become more frequent and severe 
with repeated doses. It is unclear whether Platinol-induced ototoxicity is 
reversible. Careful monitoring of audiometry should be performed prior to 
initiation of therapy and prior to subsequent doses of Platinol. 
Hematologic Myelosuppression occurs in 25 to 30% of patients treated with 
Platinol. The nadirs in circulating platelets and leukocytes occur between 
day 18 to 23 (range 7.5 to 45) with most patients recovering by day 39 
(range 13 to 62). Leukopenia and thrombocytopenia are more pronounced 
at higher doses (750 mg/M*). Anemia (decrease of 22 g hemoglobin/100 
т!) occurs at approximately the same frequency and with the same timing 
as leukopenia and thrombocytopenia. 
Gastrointestinal Marked nausea and vomiting occur in almost all patients 
treated with Platinol, and are occasionally so severe that the drug must be 
discontinued. Nausea and vomiting usually begin within one to four hours 
after treatment and last up to 24 hours. Various degrees of nausea and 
anorexia may persist for up to one week after treatment. 
OTHER TOXICITIES Hyperuricemia Hyperuricemia has been reported to 
occur at approximately the same frequency as the increases in BUN and 
serum creatinine. It is more pronounced after doses greater than 50 mg/M2, 
and peak levels of uric acid generally occur between 3 to 5 days after the 
dose. Allopurinol therapy for hyperuricemia effectively reduces 
uric acid levels. 
Neurotoxicity Neurctoxicity, usually characterized by peripheral 
neuropathies, has occurred in some patients. Loss of taste and 
seizures have also been reported. Neuropathies resulting from 
Platinol treatment may occur after prolonged therapy (4 to 7 
months); however, neurologic symptoms have been reported to 
occur after a single dose. 
Platinol therapy should be discontinued when the symptoms are 
first observed. Preliminary evidence suggests peripheral neuro- 
pathy may be irreversible in some 
patients. 
Anaphylactic-like Reactions Ana- 
phylactic-like reactions have been 
occasionally reported in patients 
previously exposed to Platinol. 
The reactions consist of facial ede- 
ma, wheezing, tachycardia and hy- 
potension within a few minutes of 
drug administration. Reactions 
may be controlled by intravenous epineph- 
rine, corticosteroids or antihistamines. Pa- 
tients receiving Platinol should be observed 
carefully for possible anaphylactic-like reac- 
tions and supportive equipment and medica- 
tion should be available to treat such a complication. 

Other toxicities reported to occur infrequently are cardiac abnormalities, 
anorexia and elevated SGOT 
DOSAGE AND ADMINISTRATION Metastatic Testicular Tumors— An effec- 
tive combination for the treatment of patients with metastatic testicular 
carcinomas includes Platinol, Blenoxane (Bleomycin Sulfate) and Veiban 
(Vinblastine Sulfate). Remission induction therapy consists of Platinol, 
Blenoxane (Bleomycin Sulfate) and Velban (Vinblastine Sulfate) in the fol- 
lowing doses: 

PLATINOL —20 mg/M* I.V. daily for 5 days (days 1-5) every three weeks 
for three courses. 

BLENOXANE* (Bleomycin Sulfate)—30 units І.У. weekly (Day 2 of each 
week) for 12 consecutive doses. 

VELBAN® (Vinblastine Sulfate)—0.15 to 0.2 mg/kg I.V. twice weekly 
(Days 1 and 2) every three weeks for four courses (a total of eight doses). 

Maintenance therapy for patients who respond to the above regimen 
consists of Velban (Vinblastine Sulfate) 0.3 mg/kg |.V. every 4 weeks for a 
total of 2 years. J 

For directions for the administration of Blenoxane (Bleomycin Sulfate) 
and Velban (Vinblastine Sulfate), refer to their respective package insert. 
Metastatic Ovarian Tumors—An effective combination for the treatment of 
patients with metastatic ovarian tumors includes Platinol and Adriamycin 
(Doxorubicin Hydrochloride) in the following doses: 

PLATINOL —50 mg/M* I.V. once every З weeks (Day 1). 

ADRIAMYCIN™ (Doxorubicin Hydrochloride)—50 mg/M? I.V. once every 
3 weeks (Day 1). 

For directions for the administration of Adriamycin (Doxorubicin Hydrochloride), 
refer to the Adriamycin (Doxorubicin Hydrochloride) package insert. 

In combination therapy, Platinol and Adriamycin (Doxorubicin Hydro- 
chloride) are administered sequentially. 

As a single agent, Platinol should be administered at a dose of 100 
mg/M' I.V. once every 4 weeks. 

Pretreatment hydration with 1 to 2 liters of fluid infused for 8 to 12 hours 
prior to a Platinol dose is recommended. The drug is then diluted in 2 liters 
of 5% Dextrose in # or }4N Saline containing 37.5 g of mannitol, and infused 
over a 6- to 8-hour period. Adequate hydration and urinary output must be 
maintained during the following 24 hours. __ v 

A repeat course of Platinol should not be given until the serum creatinine 
is below 1.5 mg/100 ml, and/or the BUN is below 25 mg/10Ó ml. A repeat 
course should not be given until circulatin blood elements are at an accept- 
able level (platelets 2100,000/mm?, WBC —4,000/mm?). Subsequent doses 
of Platinol should not be given until an audiometric analysis indicates that 
auditory acuity is within normal limits. d Y 
PREPARATION OF INTRAVENOUS SOLUTIONS Dissolve Platinol with 10 
mi. of Sterile Water for Injection, U.S.P. Each ml of the resulting solution 
will contain 1 mg of Platinol. 

Reconstitution as recommended results in a clear, colorless solution. 

The reconstituted solution should be used intravenously only and should 
be administered by I.V. infusion over a 6- to 8-hour period. (See Dosage and 
Administration). 

STABILITY Unopened vials of the dry powder must be stored in a refrig- 

erator (2?C to 8°C). The recommended storage of unopened vials provides 

a stable product for 2 years. 

vus reconstituted solution is stable for 20 hours at room temperature 
. . 

Important Note: Once reconstituted, the solution should be kept at room 

d pe (27°C). If the reconstituted solution is refrigerated a precipitate 

will form. 

SUPPLY PLATINOL (cisplatin) for Injection 
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Editors 


John I. Brewer, Editor in Chief 
303 East Superior St., Chicago, Illinois 60611 


Frederick P. Zuspan, Editor 
The Ohio State University, 410 W. 10th Ave., 
Columbus, Ohio 43210 


Information for authors 

Submission of contributions. Manuscripts should in gen- 
eral be sent to a particular Editor according to the following 
plan: If it is from the southeastern quadrant of the United 
States or from Canada, or if it has been presented before one 
of the official sponsoring societies, to Dr. Brewer; if from the 
northeastern quadrant (including Ohio), or if it is a Clinical 
Opinion or a Letter to the Editors, to Dr. Zuspan; if from the 
north central states, any of the United States west of the Mis- 
sissippi, Hawaii, Alaska, or abroad, to Dr. Quilligan. 

Most of the provisions of the Copyright Act of 1976 
became effective on January 1, 1978. Therefore, all manu- 
scripts must be accompanied by the following written state- 
ment, signed by one author: “The undersigned author trans- 
fers all copyright ownership of the manuscript (title of 
article) to The C. V. Mosby Company in the event the work is 
published. The undersigned author warrants that the article 
is original, is not under consideration by another journal, 
and has not been previously published. I sign for and accept 
responsibility for releasing this material on behalf of any 
and all co-authors." Authors will be consulted, when possi- 
ble, regarding republication of their material. 

Allarticles published in this JouRNAL must be contributed to 
it exclusively. Articles previously published in another lan- 
guage are not acceptable. 

It is assumed by the Editors that articles emanating from a 
particular institution are submitted with the approval of the 
requisite authority, including all matters pertaining to 
human studies. Articles dealing with human experimentation 
cannot be accepted unless the experiment was approved by 
the author's local Human Experimentation Committee. 

Statements and opinions expressed in the articles and 
communications herein are those of the author(s) and not 
necessarily those of the Editor(s) or Publisher and the Edi- 
tor(s) and Publisher disclaim any responsibility or liability for 
such material. Neither the Editor(s) nor the Publisher guaran- 
tee, warrant, or endorse any product or service advertised in 
this publication, nor do they guarantee any claim made by the 
manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article. 
They should include name of author(s), article title, name of 
periodical, volume, page, and year. Name of periodical should 
conform to that shown in latest List of Journals Indexed in Index 
Medicus. For reference style see current issue of JOURNAL. Au- 
thors are encouraged to limit references to 16, except for 
Communications in Brief, limited to 2, Current Investigation 
and Clinical Opinion, limited to 6, and Current Devel- 
opments, for which there is no limit. Illustrations accompany- 


19 


E. J. Quilligan, Editor 
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1240 North Mission Rd., Los Angeles, California 90033 


Albert B. Gerbie, Associate Editor 
303 East Chicago Ave., Chicago, Illinois 60611 


ing manuscripts should be numbered, provided with suitable 
legends, and marked lightly on the back with the author's 
name. Authors should indicate on the manuscript the approx- 
imate position of tables and text figures. 

Tables should be typed on separate sheets of paper, not in 
the text, with one table to a page. They should be numbered 
in sequence and each must be referred to at an appropriate 
point in the text. Captions of the tables should be brief, yet 
indica:e clearly the purpose or content of each table. Rows 
and columns in the table should precisely define the nature of 
the data in each. Abbreviations in tables should be used as 
little as possible and if abbreviations are used they should be 
explained in a footnote to the table. 

An abstract of 50 to 150 words, to be published as an intro- 
duction, should accompany each manuscript and should be 
typed on a separate sheet of paper. 

A footnote should be included which gives the name and 
complete mailing address of the person to whom reprint re- 
quests and correspondence should be sent. 

A Guide to Writing for the American Journal of Obstetrics and 
Gynecology may be obtained from the Publisher on request. 

Illustrations. A reasonable number of halftone illustrations 
will be reproduced free of cost to the author, but special ar- 
rangements must be made with the Editors for color plates, 
elaborate tables, or extra illustrations. Original drawings or 
graphs should be drawn with black India ink. Typewritten or 
freehand lettering is not acceptable. All lettering must be 
done professionally. Do not send original art work, x-ray 
films, or ECG tracings. Glossy print photographs are pre- 
ferred, for good black and white contrast is essential. 

Announcements. Announcements of meetings must be 
received by Dr. Brewer at least 244 months prior to the time of 
the meeting. Such announcements should concern major 
meetings and other significant activities. Announcements of 
symposia or seminars for which fees are charged are not pub- 
lished in the scientific pages of the JounNAL but may be sub- 
mitted for paid advertisements, if desired. 

Letters to the Editors. A brief Letter to the Editors 
commenting upon some article which has appeared in the 
Journat will be considered for publication. The writer of the 
original article will have an opportunity to reply to unfavor- 
able comments. A brief case presentation of special interest in 
the form of a Letter to the Editors will also be considered for 
publication. All such letters should be sent to Dr. Zuspan. 

Books. Books received will be listed in the JounNAL. They 
should be sent to Dr. Gerbie. 

Reprints. Reprints of articles must be ordered from the 
Publishers, The C. V. Mosby Company, 11830 Westline 
Industrial Drive, St. Louis, Missouri 63141, who will send 
their schedule of prices. Individual reprints of an article must 
be obtained through the author. 
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Ezufiveyears — 
of clinical experience 
forthe serious . 
anaerobic infection 
you treat today 


Extensive research and clinical experience have _ 
established that anaerobic bacteria, once thought 
innocuous, are often the cause of serious infections. 
During this time, clinical experience has 
also established the efficacy of Cleocin* Phosphate — 
(clindamycin phosphate injection, NF) in serious 
anaerobic infections—primarily intra-abdominal м, 
sepsis and female pelvic infection—used concomitantly — 
with appropriate surgical procedures. 
Clindamycin has maintained an excellent record 
of in vitro activity against Bacteroides fragilis, the most 
commonly isolated anaerobic pathogen in these infections. 


In Vitro Susceptibility of B. fragilis at Three Infectious Disease Centers* 
as Determined by Agar or Broth Dilution Method 


Cumulative Percentage at 
Various Concentrations (ug/ml) 





Number of 
Strains 
Tested 









Mer Us. 100 100 

123 89 96 100 

1972-75 76 84 96 100 

Tufts 1973-76 26 100 100 100 
1977 59 98 98 98t 

1978 37 100 100 100 


tOf 678 strains tested at these centers, only one resistant strain, with an MIC of 32 ug/ml, 
was encountered. 


In a study of six healthy male volunteers receiv- 
ing 600 mg intravenous infusions of Cleocin Phosphate 
every six hours, the mean peak serum concentration 
following the fourth dose was 10.42 ug/ml. The mean 
serum concentration immediately before infusing the 
fourth dose was 3.27 ug/ml. 

The parenteral route is recommended initially. 
Oral Cleocin* HCI (clindamycin HCI capsules, USP) ; 
may be instituted when the patient's clinical status 
has improved. 

As there is no cross-allergenicity to the 
B-lactam antibiotics, such as the penicillins and 
cephalosporins, Cleocin is useful in seriously ill 
patients infected with susceptible organisms and who 
are sensitive to drugs in those classes. Hypersen- 
sitivity to clindamycin has been reported; if a hypersen- 
Sitivity reaction occurs, the drug should be discontinued. 
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3 . WARNING 
Clindamycin therapy has been associated 
with severe colitis which may end fatally. 
Therefore, it should be reserved for serious 
infections where less-toxic antimicrobial 
agents are inappropriate, as described in the 
INDICATIONS section. It should not be used 
in patients with nonbacterial infections, such 
as most upper respiratory tract infections. 
Studies indicate a toxin(s) produced by Clos- 
tridia is one primary cause of antibiotic-asso- 
ciated colitis. See WARNINGS section. The 
colitis is usually characterized by severe, per- 
sistent diarrhea and severe abdominal 
cramps and may be associated with the pas- 
sage of blood and mucus. Endoscopic exam- 
ination may reveal pseudomembranous 
colitis. 

When significant diarrhea occurs, the drug 
should be discontinued or, if necessary, con- 
tinued only with close observation of the 
patient. Large-bowel endoscopy has been 
recommended. 

Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lomotil®) may 
prolong and/or worsen the condition. 

Diarrhea, colitis, and pseudomembranous 
colitis have been observed to begin up to 
several weeks following cessation of therapy 
with clindamycin. 



















Each ml contains: 
clindamycin phosphate 


equivalent ЇО`,...; 4». A aTa e od ded tes 150 mg 

clindamycin 
benzyl alcohol Ees, taS onrar Ema ДР 5 mg 
disodium edetate ...................... 0.5 mg 
water for injection .......................... as 


When necessary, pH adjusted with NaOH 
and/or НСІ. 


Indications: Clindamycin is indicated in the 
treatment of serious infections caused by sus- 
ceptible anaerobic bacteria. 

Clindamycin is also indicated in the treatment 
of serious infections due to susceptible strains of 
streptococci, pneumococci, and staphylococci. 
Its use should be reserved for penicillin-allergic 
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patients or other patients for whom, in the judg- 
ment of the physician, a penicillin is inappropri- 
ate. Because of the risk of colitis, as described in 
the WARNING box, before selecting clindamycin 
the physiciar should consider the nature of the 
infection and the suitability of less-toxic alter- 
natives (eg, erythromycin). 

Anaerobes: Serious respiratory tract infections 
Such as empyema, anaerobic oneumonitis and 
lung abscess; serious skin and soft-tissue infec- 
tions; septicemia; intra-abdominal infections such 
as peritonitis and intra-abdominal abscess (typi- 
cally resulting from anaerobic organisms resident 
in the normal gastrointestinal tract); infections of 
the female pelvis and genital tract such as endo- 
metritis, nongonococcal tubo-ovarian abscess, 
pelvic cellulitis and postsurgical vaginal-cuff 
infection. 

Streptococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; 
septicemia. 

Staphylococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; sep- 
ticemia; acute hematogenous osteomyelitis. 

Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treatment of 
chronic bone and joint infections due to suscep- 
tible organisms. Indicated surgical procedures 
should be performed in conjunction with antibi- 
otic therapy. 

Bacteriologic studies should be performed to 
determine the causative organ:sms and their sus- 
ceptibility to clindamycin. 

Contraindications: History of hypersensitivity to 

clindamycin or lincomycin. 

Warnings: See WARNING bo». Studies indicate 
a toxin(s) produced by Clostridia is one primary 

cause of antibiotic-associated colitis. Mild 

cases of colitis may respond to drug discon- 
tinuance alone. Moderate to severe cases 
should be managed promptly with fluid, 
electrolyte, and protein supplementation 
as indicated. Systemic corticoids and corti- 
coid retention enemas may help relieve 
the colitis. Other causes of colitis should 
also be considered. 
A careful inquiry should be made con- 
cerning previous sensitivities to drugs and 
other allergens. Antagonism has been dem- 
onstrated between clindamycin and erythro- 
mycin in vitro. Because of possible clinical 
significance these two drugs should not be 
administered concurrently. 

Usage in Pregnancy: Safety for use in preg- 
nancy has not been established. 

Usage in Newborns and Infants: When clinda- 
mycin phosphate is administered to newborns 
and infants, appropriate monitoring of organ sys- 
tem functions is desirable. 

Nursing Mothers: Clindamycin has been 
reported to appear in breast milk in ranges of 0.7 
to 3.8 ug/ml. 

Usage in Meningitis: Since clindamycin does 
not diffuse adequately into the cerebrospinal 
fluid, the drug should not be used in meningitis. 

SERIOUS ANAPHYLACTOID REACTIONS 
REQUIRE IMMEDIATE EMERGENCY TREAT- 
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In serious anaerobic infections... 


Cleocin Phosphate 


(clindamycin phosphe 


STERILE SOLUTION—FOR INTRAMUSCULAR 


SS ye p n Unc 
MENT WITH EPINEPHRINE. OXYGEN AND 
INTRAVENOUS CORTICOSTEROIDS SHOULD 
ALSO BE ADMINISTERED AS INDICATED. 


Precautions: Review of experience to date sug- 
gests that a subgroup of older patients with 
associated severe illness may tolerate diarrhea 
less well. When clindamycin is indicated in these 
patients, they should be carefully monitored for 
change in bowel frequency. Prescribe with cau- 
tion in individuals with a history of gastrointestinal 
disease, particularly colitis. 

Do not inject intravenously as an undiluted 
bolus; infuse as directed in package insert. Indi- 
cated surgical procedures should be-performed 
in conjuriction with therapy. Patients with very 
severe renal disease and/or very severe hepatic 
disease accompanied by severe metabolic aber- 
rations should be dosed with caution and serum 
clindamycin levels monitored during high-dose 
therapy. 

Prescribe with caution in atopic individuals. 
During prolonged therapy, periodic liver and kid- 
ney function tests and blood counts should be* 
performed. Use may result in overgrowth of non- 
susceptible organisms, particularly yeasts. 
Should superinfection occur, adjust therapy as 
clinical situation dictates. Clindamycin has been 
shown to have neuromuscular blocking proper- 
ties that may enhance the action of other neuro- 
muscular blocking agents. Use with caution in 
patients receiving such agents. 


Adverse Reactions: Gastrointestinal: Abdominal 
pain, nausea, vomiting and diarrhea. (See 
WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been 
observed. Generalized mild to moderate morbilli- 
form-like skin rashes are the most frequently 
reported of all adverse reactions. Rare instances 
of erythema multiforme, some resembling 
Stevens-Johnson syndrome, have been asso- 
ciated with clindamycin. A few cases of anaphy- 
lactoid reactions have been reported. If a 
hypersensitivity reaction occurs, the drug should 
be discontinued. The usual agents (epinephrine, 
corticosteroids, antihistamines) should be avail- 
able for emergency treatment of serious reac- 
tions. Liver: Jaundice and abnormalities in liver 
function tests have been observed during clinda- 
mycin therapy. Hematopoietic: Neutropenia, 
eosinophilia, agranulocytosis and thrombocyto- 
penia have been reported; no direct etiologic 
relationship to concurrent clindamycin therapy 
has been made. Local Reactions: Pain, indura- 
tion, and sterile abscess have been reported after 
intramuscular injection, and thrombophlebitis 
after intravenous infusion. Reactions can be min- 
imized or avoided by giving deep intramuscular., 
injections and avoiding prolonged use of indwell- 
ing intravenous catheters. Musculoskeletal: Rare 
instances of polyarthritis have been reported. 
How Supplied: Available as a sterile solution 
with each ml containing clindamycin phosphate 
equivalent to 150 mg clindamycin. Ampoules 

of 2 and 4 ml. 

Caution: Federal law prohibits dispensing without 
prescription. MED B.6.S 
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“Nonspecific” vaginitis 

... Often masked by previsit and routine douches, 
candidiasis and trichomoniasis.' 

..,Often chronic—in a recent clinical study of 

5,000 consecutive cases of chronic vaginitis, the 

chief cause was undiagnosed H. vaginalis vaginitis, 

followed by candidiasis and trichomoniasis: 


1. Fleury, FJ.: Obstet, Gynecol. News 12:1,25, Aug. 15, 1977. 
2. Gardner, H.L., and Kaufman, R.H.: Benign Diseases of the Vulva 
and Vagina, St. Louis, The C.V. Mosby Company, 1969, p. 191. 


















When you unmosk 
nonspecific" vaginitis 
you may find 

H. vaginalis 





Sultrin 


TRADEMARK 


Triple Sulfa Cream/Vaginal Tablets 


effective 
against 


H.vaginalis— 
the cause of 
over 90% of 


“nonspecific” 





vaginitis 


Effective 


Based on a review by the National 
Academy of Sciences/ National Research 
Council, SULTRIN was rated as 
"effective" against H. vaginalis 


Prompt 

symptomatic relief 

Patients can experience relief of embarrass- 
ing itching and malodorous discharge. 
Within the same time, most patients can 
also achieve marked clinical improvement 


Versatile adjunct in 


other vaginitides 

SULTRIN is also effective in treating 

H.V vaginitis concomitant with trichomo- 
niasis and candidiasis. 


Convenient choice 


of dosage forms 

SUITRIN comes as a soothing, nonstaining 
and esthetically pleasing cream or conve- 
nient vaginal tablets. 


Composition: SULTRIN Cream contains sulfathiazole 
3.42%, sulfacetamide 2.86%, sulfabenzamide 3.7%, 
and urea 0.64%. Each SULTRIN Tablet contains sul- 
fathiazole 172.5 mg, sulfacetamide 143.75 mg, and 
sulfabenzamide 184.0 mg 

Indications: SUITRIN Cream and Tablets are indi- 
cated for treatment of Haemophilus vagir alis vaginitis 
They may also be used as a deodorant tor sapro 
phytic infection following radiation therapy 
Contraindications: Sulfonamide sensitivity and kid- 
ney disease 

Dosage: SUITRIN Cream: One applicatortul intra- 
vaginally twice daily for 4 to 6 days. The dosage may 
then be reduced one-half to one-quarter 

SUITRIN Tablets: One tablet intravaginally before 
retiring and again in the morning for ten days. This 
course may be repeated if necessary. 

Supplied: SULTRIN Cream is available in 2.75 oz 

78 g) tubes with the ORTHO* Measured-Dose 
Applicator. 

SUILTRIN Tablets are available in packages of 20 foil- 
wrapped tablets with vagina! applicator 


Ortho Pharmaceutical Corporation 
Raritan, New Jersey 08869 ] 
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Choosing an oral contraceptive has _ 
usually been based on the estrogen c t 
more than on the progestogen. But most oral 
"contraceptives in use today are combinations 
f estrogen and progestogen. And the pro- 
E n component provides an important 
sis for evaluation, too. 

Low dose Ovral and even lower dose 

Оха provide levels of estrogen which 
em to be suitable for most oral contraceptive 

ndidates. Equally important, both Ovral 
9 Lo/Ovral are distinguished by пог- 
: och: a progestogen available only from 

Ў, К AT NORGESTREL. 
í rmacologically distinct. 

Unlike other progestogens in current use, 
í norgestrel has been shown in biological 

assays to be neither inherently estrogenic, 
? nor to convert to estrogen, in vivo. 
As à result, norgestrel adds no 
‚ estrogen to the 50 micrograms in 
® Ovrnlorthe 30 micrograms 
B in Lo/Ovral, to disturb the 

B estrogen-progestogen ratio. 

Prominently progestational. 
Biological tests have 

shown that norgestrel very closely 
parallels the progestational 
activities of natural progesterone. 
And clinically, even at low doses, 
norgestrel has a pronounced effect 





on maintaining the integrity of the endo- 
metrium, thereby fulfilling one of the primary 
purposes of a progestogen in combination oral 
contraceptives. 

Highly antiestrogenic. 

At the level of the cervix, norgestrel 
exhibits marked antiestrogenic activity, which 
produces a thick and tacky cervical mucus 
that’s hostile to sperm penetration, and gener- 
ally credited with contributing to the contra- 
ceptive efficacy of Ovral and Lo/Ovral. 
Balanced with ethinyl estradiol for confi- 
dence and comfort. 

The estrogen-progestogen balance 
present in both low dose Ovral and lower 
dose Lo/Ovral has resulted in a gratifying 
level of patient comfort and acceptance. Low 
drop-out rates and surprisingly low incidences 
of menstrual irregularities, even in the first 
cycle, have been reported with these products." 
Low dose (50 mcg) Ovral* and lower dose : 
(30 mcg) Lo/Ovral* i SNR 
Distinguished by norgestrel. Ё[ p Ош 


"Serious as well as minor adverse reactions have been reported 
following the use of all oral contraceptives. The physician should 
remain alert to their earliest manifestations and in the event of 
serious adverse reactions should avoid any oral contraceptives. 
Contraindications, Warnings, Precautions, Adverse Reactions, etc. 
in the accompanying IN BRIEF should be carefully considered. 





























See important information on following page. 


Wyeth Laboratories 


| | | Philadelphia, Ра. 19101 


OVIRAL 
Each tablet contains 0.5 mg norgestrel 
with 0.05 mg ethinyl estradiol. 


LO/OVRAL 


Each tablet contains 0.3 mg norgestrel 
with 0.03 mg ethinyl estradiol. 


Copyright ©1978 Wyeth Laboratories, Div of AHPC, N.Y., NY. 
All rights reserved. 
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Indications and Usage—OVRAL® and LO/OVRAL® are 
indicated for the prevention of pregnancy in women who elect to 
use oral contraceptives (OC's) as a method of contraception. 
Contraindications—OC’s should not be used in women with any 
of the following conditions: 1. Thrombophlebitis or thromboembolic 
disorders. 2. A past history of deep-vein thrombophlebitis or 
thromboembolic disorders. 3. Cerebral-vascular or coronary-artery 
disease. 4. Known or suspected carcinoma of the breast. 5. Known 
or suspected estrogen-dependent neoplasia. 6. Undiagnosed 
© abnormal genital bleeding. 7. Known or suspected pregnancy (see 

. . Warning No. 5). 

. Warnings 
Cigarette smoking increases the risk of serious 
cardiovascular side effects from oral contraceptive use. 
This risk increases with age and with heavy smoking (15 
or more cigarettes per day) and is quite marked in 
women over 35 years of age. Women who use oral 
contraceptivés should be strongly advised not to smoke. 
The use of oral contraceptives is associated with increased risk 
of several serious conditions, including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gall bladder 
disease, hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following 
information relating to these risks. 


1. Thrombcembolic Disorders and Other Vascular Problems: An 
.. increased risk of thromboembolic and thrombotic disease 
associated with use of OC's is well-established. Three principal 
studies in Great Britain and 3 in the U.S. have demonstrated 
incteased risk of fatal and nonfatal venous thromboembolism and 
stroke, both hemorrhagic and thrombotic. These studies estimate 
that users of OC's are 4 to 11 times more likely than nonusers to 
_ develop these diseases without evident cause. 
‘(CEREBROVASCULAR DISORDERS -=In a collaborative American 
. study of cerebrovascular disorders in women with and without 
_ Predisposing causes, it was estimated that the risk of hemorrhagic 
stroke was 2.0 times greater in users than nonusers and the risk of 
_ thrombotic stroke was 4 to 9.5 times greater in users than in 
. monusers. 
- MYOCARDIAL INFARCTION (MI)—An increased risk of MI 
associated with use of OC's has been reported, confirming a 
previously suspected association. These studies, conducted in the 
UK, found, as expected, that the greater the number of underlying 
risk factors for coronary-artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of 
preeclamptic toxemia) the higher the risk of developing MI, 
regardless of whether the patient was an OC user or not. OC's, 
however, were found to be a clear additional risk factor. In terms of 
relative risk, it has been estimated that OC users who do not smoke 
(smoking is considered a major predisposing condition to MI) are 
about twice as likely to have a fatal MI as nonusers who do not 
smoke. OC users who are also smokers have about a 5-fold 
increased risk of fatal MI compared to users who do not smoke, but 
about a 10- to 12-fold increased risk compared to nonusers who do 
not smoke. Furthermore, amount of smoking is also an important 
factor. In determining importance of these relative risks, however, 
baseline rates for various age groups must be given serious 
consideration. Importance of other precisposing conditions 
mentioned above in determining relative and absolute risks has not 
as yet been quantified; quite likely the same synergistic action exists, 
but perhaps to a lesser extent. 
RISK OF DOSE-In an analysis of data derived from several 
national adverse-reaction reporting systems, British investigators 
concluded that risk of thromboembolism, including coronary 
thrombosis, is directly related to dose of estrogen in OC's. 
Preparations containing 100 meg or more of estrogen were 
associated with higher risk of thromboembolism than those 
containing 50-80 mcg. Their analysis did suggest, however, that 
quantity of estrogen may not be the sole factor involved. This 
finding has been confirmed in the US. 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY 
DISEASES—A large prospective study carried out in the UK 
estimated the mortality rate per 100,000 women per year from 
diseases of the circulatory system for users and nonusers of OC's 
according to age, smoking habits, and duration of use. Overall 
excess death rate annually from circulatory diseases for OC users 
was estimated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 
35-44-33 / 100,000; ages 45-49—140/ 100,000), risk being 
. concentrated in older women, in those with long duration of use, 
and in cigarette smokers. It was not possible, however, to examine 
interrelationships of age, smoking, and duration of use, nor to 
compare effects of continuous vs. intermittent use. Although the 
study showed а 10-fold increase in death due to circulatory diseases 
in users for 5 or more years, all these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous 
use for 5 or more years are available, it is not possible to assess 
magnitude of relative risk for this younger group. 
Available data from a variety of sources have been analyzed to 
estimate risk of death associated with various methods of 
contraception. Estimates of risk of death for each method include 
combined risk of contraceptive method (e.g. thromboembolic and 
thrombotic disease in the case of OC's) plus risk attributable to 
pregnancy or abortion in event of method failure, This latter risk 
| varies with effectiveness of method. The study concluded that 
mortality associated with all methods of birth control is low and 
below that associated with childbirth, with the exception of OC's in 
women over 40 who smoke. Lowest mortality is associated with 
Й condom or diaphragm backed up by early abortion. Risk of 
|. thromboembolic and thrombotic disease associated with OC's 
{ increases with age after about 30 and, for MI, is further increased by 
| 
| 






















hypertension, hypercholesterolemia. obesity, diabetes, or history of 
reeclamptic toxemia, and especially cigarette smoking. 
ian and patient should be alert to earliest manifestations of 
thromboembolic and thrombotic disorders (e.g... thrombophlebitis, 
pulmonary embolism, cerebrovascular insufficiency, coronary 
ü occlusion, retinal thrombosis, and mesenteric thrombosis). Should 
|. any of these occur or be suspected, the drug should be 
|. discontinued immediately. A 4- to 6-fold increased risk of 
| postsurgery thromboembolic complications has been reported in 
OC users. If feasible, OC's should be discontinued at least 4 weeks 
К befcre surgery of a type associated with increased risk of 
| thromboembolism or prolonged immobilization. 
2. Ocular Lesions—There have been reports of neuro-ocular lesions 
[ such as optic neuritis or retinal thrombosis associated with use of 
| OC's. Discontinue OC's if there is unexplained, sudden or gradual, 
partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal-vascular lesions, and institute appropriate 
diagnostic and therapeutic measures. 
3. Carcinoma—Long-term continuous administration of either 
natural or synthetic estrogen in certain animal species increases 
frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestogens, none currently contained in OC's. 
have been noted to increase incidence of mammary nodules, 
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benign and malignant, in dogs. In humans, 3 case-control studies 
have reported an increased risk of endometrial carcinoma 
associated with prolonged use of exogenous estrogen in 
postmenopausal women. One publication reported on the first 21 
cases submitted by physicians to a registry of cases of 
adenocarcinoma of the endometrium in women under 40 on OC's. 
Of cases found in women without predisposing risk factors leg. 
irregular bleeding at the time OC's were first given, polycystic 
ovaries), nearly all occurred in women who had used a sequential 
OC. These are no longer marketed. No evidence has been reported 
suggesting increased risk of endometrial cancer in users of 
conventional combination or progestogen-only OC's, Several 
studies have found no increase in breast cancer in women taking 
OC's or estrogens. One study, however, while also noting no overall 
increased risk of breast cancer in women on ОС”, found an excess 
risk in subgroups of OC users with documented benign breast 
disease. Reduced occurrence of benign breast tumors in users of 
OC's has been well-documented. In summary, there is at present no 
confirmed evidence from human studies of increased risk of cancer 
associated with OC's. Close clinical surveillance of all women on 
OC's is, nevertheless, essential. Іп all cases of undiagnosed 
Persistent or recurrent abnormal vaginal bleeding, appropriate 
diagnostic measures should be taken to rule out malignancy. 
Women with a strong family history of breast cancer or with breast 
nodules, fibrocystic disease, or abnormal mammograms should be 
monitored with particular care if they elect to use OC's. 
4. Hepatic Tumors— Benign hepatic adenomas have been found to 
be associated with use of OC's. One study showed that OC's with 
high hormonal potency were associated with higher risk than lower 
potency OC's. Although benign, hepatic adenomas may rupture 
and may cause death through intra-abdominal hemorrhage. This 
has been reported in short-term as well as long-term users. Two 
studies relate risk with duration of use of OC's, the risk being much 
greater after 4 or more years’ use. While hepatic adenoma is rare, it 
should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular 
carcinoma have been reported in women on OC's. Relationship of 
these drugs to this type of malignancy is not known. 
5. Use in or Immediately Preceding Pregnancy, Birth Defects in 
Offspring, and Malignancy in Female Offspring—Use of female sex 
hormones—both estrogenic and progestational agents—during 
early pregnancy may seriously damage the offspring. It has been 
shown that females exposed in utero to diethylstilbestrol, a 
nonsteroidal estrogen, have increased risk of developing in later life 
a form of vaginal or cervical cancer ordinarily extremely rare. This 
risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence now that OC's further 
enhance risk of developing this type of malignancy, such patients 
should be monitored with particular care if they elect to use OC's. 
Furthermore. 30 to 90% of such exposed women have been found 
to have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether this 
condition is a precursor of vagina! malignancy. Male children so 
exposed may develop abnormalities of the urogenital tract. 
Although similar data are not available with use of other estrogens, 
it cannot be presumed they would not induce similar changes. An 
increased risk of congenital anomalies, including heart defects and 
limb defects, has been reported with use of sex hormones, including 
OC's, in pregnancy. One case-control study estimated a 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in utero 
to sex hormones (OC's, hormonal withdrawal tests for pregnancy, 
or attempted treatment for threatened abortion). Some exposures 
involved only a few days. Data suggest that risk of limb-reduction 
defects in exposed fetuses is somewhat less than 1 in 1.000 live 
births. In the past, female sex hormones have been used during 
pening in an attempt to treat threatened or habitual abortion. 
ere is considerable evidence that estrogens are ineffective for 
these indications, and there is no evidence from well-controlled 
studies that progestogens are effective. There is some evidence that 
triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after 
ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after 
stopping OC's is unknown. It is recommended that, for any patient 
who has missed 2 consecutive periods, pregnancy should be ruled 
out before continuing OC's. If the patient has not adhered to the 
prescribed schedule. the possibility of pregnancy should be 
considered at time of first missed period, and further use of OC's 
should be withheld until pregnancy has been ruled out. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to 
the fetus, and advisability of continuation of the pregnancy should 
be discussed. It is also recommended that women who discontinue 
OC's with intent of becoming pregnant use an alternate form of 
contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months, although no precise 
information is available on which to base this. The administration of 
Progestogen-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 
6. Gallbladder Disease—Studies report increased risk of surgically 
confirmed gallbladder disease in users of OC's and estrogens. In 
one study, increased risk appeared after 2 years’ use and doubled 
after 4 or 5 years’ use. In one of the other studies, increased risk 
was apparent between 6 and 12 months’ use. 
7. Carbohydrate and Lipid Metabolic Effects— Decrease in glucose 
tolerance has been observed in a significant percentage of patients 
on OC'. For this reason, prediabetic and diabetic patients should 
be carefully observed while on OC's. Increase in triglycerides and 
total phospholipids has been observed in patients on OC's; clinical 
significance of this finding remains to be defined. 
8, Elevated Blood Pressure—lncrease in blood pressure has been 
reported in patients on OC's. In some women, hypertension may 
occur within a few months of beginning OC's. In the 1st year of use, 
prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. Prevalence 
in users increases, however, with longer exposure, and in the 5th 
year of use is 2% to 3 times the reported prevalence in the Ist year. 
Age is also strongly correlated with development of hypertension in 
OC users. Women who previously have had hypertension during 
pregnancy may be more likely to develop elevation of blood 
pressure on OC's, Hypertension that develops as a result of taking 
OC's usually returns to normal after discontinuing the drug. 
9. Headache—Onset or exacerbation of migraine or development 
of headache of a new pattern which is recurrent, persistent, or 
severe, requires discontinuation of OC's and evaluation of the cause. 
10. Bleeding Irregularities— Breakthrough bleeding, spotting, and 
amenorrhea are frequent reasons for patients А ОС. 
In breakthrough bleeding, as in all cases of irregular vaginal 
bleeding, nonfunctional causes should be borne in mind. In 
undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out 
pregnancy or malignancy. If pathology has been excluded, time or 
change to another OC may solve the problem. Changing to an OC 
with a higher estrogen content, while potentially useful in minimizing 
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menstrual irregularity, should be done only if necessary; since this 
may increase risk of thromboembolic disease. nn 
Women with past history of oligomenorrhea or secbndary 
amenorrhea or young women without pir dene may have a 
tendency to remain anovulatory or to become amenorrheic after 
discontinuing OC's. Women with these Preexisting problems should 
be advised of this possibility and encouraged to use other methods. 
Post-use anovulation, possibly prolonged, may also occur in women 
without previous irregularities, 

11. Ectopic Pregnancy—Ectopic as well as intrauterine pregnancy 
may occur in contraceptive failures. 

12. Breast-feeding—OC’s given in the postpartum period may 
interfere with lactation and decrease quantity and quality of breast 
milk. Furthermore, a small fraction of the hormones in OC's has 
been identified in the milk of mothers on OC's; effects, if any, on the 
breast-fed child have not been determined. If feasible, defer OC's 
until infant has been weaned. 


Precautions—GENERAL--1. A complete medical and family 
history should be taken prior to initiation of OC's, Pretreatment and 
prex physical examinations should include special reference to 
lood pressure, breasts, abdomen and pelvic organs, including Pap 
smear end relevant laboratory tests. As a general rule OC's should 
not be prescribed for longer than 1 year without another physical 
examination. 
2. Under influence of estrogen-progestogen preparations, pre- 
existing uterine leiomyomata may increase in size. 
3. Patients with history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a 
serious degree. Patients becoming significantly depressed while on 
OC's should stop OC's and use an alternate method to try to 
determine whether the symptom is drug-related. 
4. OC's may cause some degree of fluid retention. They should be 
prescribed with caution, and only with careful monitoring, in patients 
with conditions which might be aggravated by fluid retention, such 
as convulsive disorders, migraine syndrome, asthma, or cardiac or 
renal insufficiency. 
5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence while on OC's. If jaundice develops. 
OC's should be discontinued. 
6, Steroid hormones may be poorly metabolized in patients with 
dar liver function and should be administered 
with caution. 
7. OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 
8. Serum folate levels may be depressed by OC's. Since the 
pregnant woman is predisposed to development of folate deficiency 
and incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly 
after stopping OC's, she may have a greater chance of developing 
folate deficiency and complications attributed to this deficiency. 
9. The pathologist should be advised of OC therapy when relevant 
specimens are submitted. 
10. Certain endocrine- and liver-function tests and blood components 
maybe affected by estrogen-containing OC's:a. Increased 
SAOB roro PMNS ii, retention. b. Increased prothrombin and 
factors VII, VIII, IX, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. c. Increased thyroid- 
binding globulin (TBG) leading to increased circulatin total-thyroid 
hormone, as measured by protein-bound iodine (PBI). T4 by 
column, or T4 by radioimmunoassay. Free T3 resin uptake is 
decreased, reflecting the elevated TBG; free T4 concentration is 
unaltered. d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 
Information for the Patient—See Patient Package Labeling. 
Drug Interactions—Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant use 
of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 
Carcinogenesis—See Warnings on carcinogenic potential of OC's. 
Pregnancy—Category X. See Contraindications, Warnings. 
Nursing Mothers—See Warnings. 
Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension, 
gallbladder disease, benign hepatomas, congenital anomalies. 
There is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
studies are needed: mesenteric thrombosis, neuro-ocular lesions, 
e.g.. retinal thrombosis and optic neuritis. 
The following adverse reactions have been reported in patients on 
OC's and are believed to be drug-related. Nausea and/or vomiting, 
usually the most common adverse reactions, occur in approximately 
10 percent or less of patients during the first cycle. Other reactions, as 
a general rule, are seen much less frequently or only occasionally, 
Gastrointestinal symptoms (such as abdominal cramps and bloating); 
breakthrough bleeding, spotting, change in menstrual flow; 
dysmenorrhea, amenorthea during and after treatment, temporary 
infertility after discontinuance of treatment; edema; chloasma 
or melasma which may persist; breast changes: tenderness, 
enlargement, and secretion; change in weight (increase or decrease): 
change in cervical erosion and cervical secretion; possible diminution 
in lactation when given immediately postpartum; cholestatic jaundice; 
migraine; increase in size of uterine leiomyomata; rash (allergic); 
mental depression; reduced tolerance to carbohydrates; vaginal 
candidiasis; change in corneal curvature (steepening). intolerance to 
contact lenses. 
The following adverse reactions have been reported in users of 
OC's, and the association has been neither confirmed nor refuted: 
Premenstrual-like syndrome, cataracts, changes in libido, chorea, 
changes in appetite, cystitis-like syndrome, headache, nervousness, 
dizziness, hirsutism, loss of scalp hair, erythema multiforme, 
erythema nodosum, hemorrhagic eruption, vaginitis, porphyria. 
Acute Overdose—Serious ill effects have not been reported 
following acute ingestion of large doses of OC's by young children. 
pure may cause nausea, and withdrawal bleeding may occur 
in females. 
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group between mother and fetus. Intrauterine blood 
transfusion is now an accepted form of management of 
severely involved fetuses and may be necessary in about 
10% to 15% of Rh-sensitized pregnancies. However, 
the procedure is not without risk to the fetus, which 
may be as high as 19% or 2095" ? resulting in in- 
trauterine death. | ; 

During the neonatal period, infants who have re- 
ceived intrauterine transfusion (IUT) are still at risk 
from a number of neonatal complications such as re- 
spiratory distress syndrome (RDS), asphyxia, bilirubin 
encephalopathy, infection, necrotizing enterocolitis, 
znd blood clotting problems. Furthermore, the fetus 
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Table I. Outcome of pregnancy in severe 
Rh disease (108 cases) 





Pregnancy 


» outcome 


Alive 27 48 33 65 60 
Stillbirth 15 26 10 20 25 
Neonatal death -15 .26 .8 .15 .233. 
' Total 57 100 1 100 108 


who received ап IUT may be subjected to risks that are 
not apparent in the neonatal period. There is particu- 
lar concern regarding brain damage, deafness, visual 
problems, development of graft-versus-host disease 
(immunologic disturbances), and future adverse effects 
of multiple exposure to irradiation. 

The long-term effects of IUT on surviving children 
are still being assessed as this procedure was first re- 
ported іп 1963.° Therefore, we undertook a follow-up 
study on those surviving children born at the Van- 
couver General Hospital who received IUT's in the 10 
year period from 1966 to 1975. 


Material and methods 


In British Columbia the majority of patients with se- 
vere Rh disease are referred to the Vancouver General 
Hospital where IUT can be carried out if necessary. 
Because of the availability of fetal monitoring during 
labor and intensive nursery facilities, delivery is also 
done in this center. The study covers the period from 
1966, when IUT was first performed in this center, up 
until 1975. Over this 10 year period, 64% of transfu- 
sions were performed by one obstetrician and the re- 
mainder by two others. Seventy percent of the babies 
born alive were cared for by one pediatrician, with the 
help of a neonatologist skilled in the care of newborn 
respiratory problems. 

The indication for IUT was determined by the rise 
of the amniotic fluid bilirubin absorption curve value at 
delta 450 into Liley's zone three.* However, IUT was 
withheld in those cases with a high midzone value that 
did not show an upward trend. Charts of all Rh- 
negative mothers and their babies receiving IUT from 
1966 to 1975 were reviewed. During this 10, year 
period, there was a total of 344 Rh-immunized patients 
admitted to the Vancouver General Hospital. Out of 
these, 108 (31%) had severe involvement (Table I) and 
half of these received IUT. Of the 57. patients who 
received IUT, 42 (74%) were born alive and, of these, 
27 (48%) were discharged alive. . 

Perinatal factors that might have influenced infant 
outcome were investigated by reviewing the charts of 


* ` . 
February 1, 1979 
Am. J. OBstet. Gynecol. 


mothers and infants. A variety of factors were re- 
corded, i.e., history of neurologic or physical defects in 
any member of the family, variations in the IUT 
technique, e.g., amount and hematocrit of donor 
blood, total number of IUT’s, gestational age at first 
IUT, duration of x-ray exposure, type of labor and 
delivery, condition of the baby at birth, and birth 
weight. 

Of all the perinatal factors investigated, the factors 
listed in Table II show significant differences between 
surviving children and those that died in the neonatal 
period. 

Table III shows that most (15/27) of those who sur- 
vived had their first IUT between 29 to 32 weeks and 
30% (3/10) who had the first IUT at 25 weeks survived. 
The majority of stillborn babies and those that died . 
after birth had their first IUT at around 26 to 28 
weeks. One can assume that fetuses subjected to early 
IUT, i.e., less than 28 weeks, had very severe disease 
but, unfortunately, it was difficult to tell from the chart 
review which fetuses or infants were hydropic at the 
time of their first IUT or at birth. Survival rate in- 
creased with increasing gestational age at the time of 
the first IUT. This is probably a reflection of the de- 
creasing severity of the disease at the time of the first 
indication for IUT. 

Table IV shows the outcome in terms of perinatal 
death for the 57 patients who received a total of 92 
IUT's. The majority had one or two IUT's, except for 
three surviving children who received four. 

Table V shows the list of the 21 survivors' pertinent 
perinatal factors and Table VI shows the newborn fac- 
tors that-might have influenced their outcome. 

Of the 27 surviving children, 21 were recalled to 
Vancouver for extensive follow-up examination. Five 
of the children could not be located and one had died 
at the age of 4 months; this death was recorded as 
being due to sudden infant death syndrome. 

The children were investigated at the Children's 
Hospital Diagnostic Center and at the Vancouver Gen- 
eral Hospital. The method of assessment was as fol- 
lows: (1) The health history was reviewed by a pedia- 
trician (A.F.H.). (2) A general physical examination was 
carried out by a pediatrician (A.F.H.). (3) Growth mea- 
surements were taken by a pediatrician (A.F.H.). (4) 
Visual and ophthalmologic testing was done by consult- 
ing ophthalmologists. (5) Speech and hearing-testing 
was done at the Children’s Hospital Diagnostic Center. 
(6) Psychologic and neurologic evaluation was made by 
a pediatric neurologist (J.E.J.) and psychology staff at 
the Children’s Diagnostic Center. (7) Assessment of 
immunologic status was done by the Department of 
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Table П. Significant perinatal factors affecting the survival of liveborn infants 












Mean values + SD 


Neonatal deaths Surviving children 


Factors 
Gestational age at birth (wk) 31.3 + 3.08 34.1 + 1.37 <0.01 . 
Birth weight (gm) 1,832 + 536.6 2,248 358.8 «0.02 
Apgar score at 5 min 4.6 + 2.74 7.9 + 1.63 «0.01 
RDS 12/15 6/27 «0.001 


(chi-square test) 


Table Ш. Gestational age at first [UT in relation to outcome of pregnancy 





Time of Neonatal 

first IUT (wk) Total no. Stillbirths deaths 

25 and below 10 4 8 : 3 30 
26-28 17 8 4 5 29 
29-30 12 2 4 6 50 
31-32 13 1 3 9 69 
33 and above 5 .0 _1 _4 80 

Total 57 15 15 27 


Table IV. Number of IUT's in relation to perinatal deaths 


| Total no. of IUT cases (57) 
18 8 12 









Survival rate 


No. of IUT's 
(96) 


per patient 





1 33 36 
2 2 5 9 16 56 
8 0 2 | 3 5 60 
4 0 0 3 8 100 


Table V. Perinatal data on IUT-surviving children 














Gestational 
age at first 
T (wk) 


Apgar score 





I 33-34 1 35 2,445 8 10 
2 32-34 1 36 2,523 3 5 
3 32 1 33 1,899 3 8 
4 29% 2 35 2,240 10 10 
5 31 2 35 2,270 5 8 
6 31 2 34 1,800 2 7 
7 33 1 35 2,870 8 9 
8 30% 2 36 : 2,350 2 8 
9 29 2 35 2,800 2 7 
10." 32% 1 35 2,280 1 6 
11 30-32 1 35 1,740 8 9 
12 27 3 34 2,120 4 6 
13 25 3 56 3,800 9 10 
14 24. 4 33 2,280 5 8 
15 33-34 1 36 2,380 9 9 
16 83 1 35 2,290 5 8 
17 32 I 34 2,640 2 5 
18 31 1 34 2,000 3 8 
19 27 2 i 32 2,080 5 9 
20 81-32 1 34 2,090 7 8 
21 33 1 36 2,150 9 9 
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. Table VI. Pertinent laboratory and clinical neonatal data on IUT-surviving children 


Sei- | Leth- : 
RDS zure | argy | Apnea 
— — + — 


zi ? + = 











Highest total 
bilirubin 


Highest indi- 
rect bilirubin 





5.7 * * 28.0 * 

4.9 189 ied 23.9 * 

5.8 * * 18.0 * 
6.6 91 65 17.1 iok em - - B 

n oq 

6 





6.8 * * 13.4 — + — 
6.2 230 52 | 19.8 16.3 +Рпешто- 
thorax 
7 62 9.2 73 55 12.3 9.6 - ~ 
8 84 * * * 14.0 11.2 — — 
9 55 ‚ 83 57 51 11.8 9.8 —-. - 
10 40 7.7 204 62 28.9 24.6 = 
11 21 5.6 158 42 . 194 * - -= 
12ł 24 7.3 66 53 2.1 10.3 -. - 
13 48 7.9 53 53 9.7 . * 
14 46 7.3 59 57 24.4 
15 31 8.4 64 64 24.6 12.9 
161 42 6.7 * * 17.6 16.4 
17 24 5.8 204 51 280 14.1 
181 25 6.5 306 20 232 15.4 
19+ 38 7.0 331 50 15.6 13.9 ` 
20% 26 5.4 62 40 20.5 17.7 
21 94 7.5 137 55 17.0 — 14.0 


—  —-(Arrest) 


--(Arrest) 


Eg rd dg 


+ 


no 
ax 
о 

| 

| 

І 

І 


++ lett) 
| 
| 
| 
| 


* Not done. 
1 Necrotizing enterocolitis. 
t Retained catheter. 


Hematology at the Vancouver General Hospital and percentile. One child's head circumference was slightly 
the Pediatric Immunology Division of the Department more than 2 S.D. above the mean for age. The other 
of Pediatrics, University of British Columbia (A.J.T.). children had head circumference measurements within 
(8) The sex of the surviving children was recorded. the normal range. 

At the time of our examination and assessment, the Hearing. One child had a unilateral high-frequen- 
children's ages ranged from 22 months to 10 years. cy hearing loss. The other 20 children had normal 
Eleven of the 21 children were of school age. hearing. 

i Vision. None of the children had ophthalmologic 

Results of the follow-up examinations evidence of retrolental fibroplasia. One is slightly 

Health history. Seven of the twenty-one children myopic, one is hyperopic, and one had had a corrective 
had clinical histories of skin or respiratory allergy. Two operation for squint. | 
had had inguinal herniotomy. Two surviving infants Psychomotor and neurologic evaluation. None of · 
suffered from a cardiac arrest during exchange trans- the 21 children had developed seizures. All of them 
fusion. Four infants had necrotizing enterocolitis dur- have normal electroencephalographic records. None of 
ing the early neonatal period. Two infants had a re- the children is mentally retarded. Two of the twenty- 
tained piece of intrauterine catheter removed surgi- one children have "major" neurologic signs. One of 
cally from their peritoneal cavities before discharge these has minimal hemiparesis. Another child has a 
from the nursery. This procedure was uneventful in coarse tremor of the upper extremities. Six of the 
both instances. twenty-one have “minor” neurologic signs such as very 

General physical examination. Two children had brisk tendon reflexes, coordination below average, and 
heart murmurs without signs of cardiac decompensa- minimal slight hypotonia. Of the seven children with 
tion or other cardiac symptoms. One had a large "major" and/or “minor” neurologic signs, four have 
cavernous hemangioma of the skin, not requiring learning difficulties in preschool and/or in school. 
treatment. - Three of our eleven school-age children are having 

Growth measurements. Ten of the twenty-one chil- learning problems. One child, without signs of neu- 
dren were above the fiftieth percentile in height; one rologic abnormality, has a degree of psychological ab- 
was below the third percentile. Eleven were above the normality. 
fiftieth percentile in weight; one was below the third Immunologic status. Immunologic studies at the 
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Table VII. Immunologic status of 21 surviving IUT children 


White blood ` 
IgG cell count Neutrophils Eosinophils Lymphocytes 


1 680* 6,900 2,829 ^d 345 3,381 <2 
2 500* 78 6,800 4,216 408 1,700 <2° 
8 1,100 88* 74 5,300 1,484 530 8,392 «2 
4 1,140 200 135+ ` 7,200 2,376 216 3,672 "<2 
5 1,150 94 95 5,500 2,200 330 : 2,310 «2 
6 850 130 1851 6,800 3,060 612 2,584 «2 
7 1,120 105 1321 5,700 2,109 114 3,078 -2 
8 955 193 78 6,400 3,520 320 2,112 «2 
9 1,000 168 105 17,200 9,288 516 -— 4,816 «2 
10 600 76 115 7,900 1,817 1422 3,792 <2 
11 900 85 69 5,500 2,475 i 2,640 «2 
12 1,050 145 50 4,400 8,800 220 2,860 <2 
13 620 88 58 8,100 ў t i «2 
14 685 158t .64 6,200 2,914 620 2,790 «2 
15 880 120 106 9,800 3,234 980 | 5,390 2t 
16 725 68 61 6,100 1,830 424 3,355 321 
17 670 198t 94 7,700 2,464 1 4,235 «2 
18 650 52 57 6,400 1,600 256 4,160 «2 
19 555 67 52 6,800 1,156 340 4,216 «2 
20 1,000 132+ 56 9,800 1,862 490 6,664 <2 
21 870 56 56 13,200 5,544 Ed 6,864 <2 


* Values below normal level. 
t Values above normal level. 
Мо done. 


. Table VIII. Follow-up of surviving children after IUT 








Yr. of No. of Age range Minor Major 

publication Authors patients at follow-up CNS signs CNS signs Normal 
1969 Gregg and Hutchinson? 9-38 mo 11: 4 
1970 Corston et al. 3 2-6 yr 0 0 23 
1971 Phibbs et al.’ 24 1-5 yr 4 1 19 
1971 Oh et al.!! 10 12-54 mo 3 0 7 
1971 Francini et al? 16 ‚ 9-39 mo 12 1 3 
1971 Penich et al? 18 6-60 mo 5 2 11 
1971 Walker!? 38 1-46 mo 0 3 35 
1972 Girling et al.” 26 “At least 9 mo” 2 2 22 
1972 Whitfield et al.” 48 1-4 yr 4 0 44 
1973 Richings"* 19 “At least 4 yr” 1 1 17 
1978 Holt et al.” 44 3 mo-4 yr 0 1 43 
1975 Bowman’! 87 ">18 mo” 3 10 74 
1975 Turner et al. 44 “Median age 4% yr" 22 0 22 
1976 ‘Beck and Winkel! 17 5-91 mo 2 0 15 
1977 Present series .21 22 mo-10 yr* 6 2 13 
450 75 23 352 

(100%) (16.7) (5.1) (78.2) 





7 


time of testing were within normal limits (Table VII). 
Two children had minimum depression of IgG levels, 
one had depressed IgA levels, and three had elevated 
IgM levels. HL-A studies carried out in the children 
and their natural parents revealed no evidence of 
chimerism. Isohemagglutinins were present at normal 
levels in all 21 children. Only two children had positive 
serologic tests for cytomegalovirus. Hemograms were 
done on all 21 children. Two showed mild neutropenia 
at the time of their single blood examination. All other 
blood findings were normal. 


Sex of survivors. Of the 21 surviving children fol- 
lowed up, 14 were male and seven were female. In fact, 
of the 42 infants born alive after IUT between 1966 
and 1975, 23 were male and 19 female. However, 17 
(7496) of the 23 males survived, whereas only 10 (5396) 
of the 19 females survived. 


Comment ; 

Table VIII presents a summary of reports in the 
medical literature of follow-up of surviving children 
after IUT. The articles reviewed are not consistent in 
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the definitions, and therefore the terms "major" and 
“minor” in regard to central nervous system signs have 
been arbitrarily assigned. The figures in the tables are 
approximate but show interesting trends. Almost 1796 
of the children followed up showed "minor" residual 
CNS signs, 596 showed "major" signs, and 7896 were 
considered psychoneurologically normal. 

Most of the children reported upon by previous au- 
thors were examined in early infancy and relatively few 
individuals were between the ages of 5 and 10 years. 
Eleven of our children were of school age, which means 
that they are now old enough to have demonstrated 
their learning problems and perhaps other covert neu- 
rologic signs. It is to be noted that these older children 
were also managed in a time period when care of pre- 
mature infants may not have been as skillful as it was in 
the second half of the decade covered by our report. 

It is of importance that we found no significant al- 
terations in the immunologic status among our pa- 
tients. Hobbs, Hughes, and Walker? reported similar 
findings. 

Because the donor blood used for IUT's (and for 
exchange transfusions) in our patients was not ir- 


radiated or washed, we were interested in possible ef- . 


fects of the persistence of donor lymphocytes in the 
blood of these children. This question has been dis- 
cussed by authors in Britain, the United States of 


America, and Australia.?'7?* As reported previously, we. 


have found no évidence of graft-versus-host reaction 
among our patients. 

King-Lewis and Garder,” i in 1969, reported бе cases 
of two infants who developed cytomegalic inclusion 
disease after IUT. We have not found any reports 
published since. We have not seen any evidence of 
cytomegalovirus (CMV) infection due to transfusion in 
` our series. We consider that the finding of two children 
among 2] serologically positive for CMV antibody is 
within the normal expected incidence of exposure to 
the virus in our community. 

Hemolytic disease of the newborn will not disappear 
despite the Rh prevention program. IUT’s will proba- 
bly continue to be given. We should continue, there- 
fore, to observe the effects of this treatment by detailed 
follow-up studies of patients as they survive into suc- 
ceeding decades. 


The authors wish to recognize the help and support 


February 1, 1979 ` 
Am. J. Obstet. Gynecol. 


given by Mrs. Peggy Etchell in organizing the patient 
data. 


Addendum 


Infants who had IUT's may sustain brain damage 
from the hemolytic disease, from the procedure, or 
from complications arising in the neonatal period. 
Since affected fetuses may die without intervention, 
this form of treatment cannot be withheld, and there- 
fore adequately matched control subjects cannot be se- 
lected. Indeed, most authors who reported on surviv- 
ing infants have not attempted controlled trials. 

We compared the neurologic findings of our cases to 
a longitudinal survey of neurologic and ophthalmic 
disorders in children with low birth weights, carried 
out by Dunn and his colleagues. The complete meth- 
odology is described elsewhere.' A total of 480 low- 
birth-weight infants were born at the Vancouver Gen- 
eral Hospital from 1958 to 1966 and 314 were followed 
for over 6% years. When we matched their cases for 
gestational and maternal ages and social scale, 14.596 of 
their children at 614 years had “major” and 24.4% had 
“minor” neurologic deficits. Those figures are similar 
to ours. 

Psychological investigations are more sensitive in re- 
vealing subtle neurologic deficits than the standard 
neurologic examination. Indeed, close to two thirds of 
the tests of our children showed minor problems but 
only three experienced difficulties in school. The type 
of abnormalities suggested minimal "organic involve- 
ment." Furthermore, our six children who were judged 
normal by the Gesell Development Scale later could 
also show up abnormalities on their psychological tests. 

Our results agree with the findings of other authors 
that the majority of children who received IUT's ap- 
pear normal neurologically and function well in life. 


_ However, detailed psychological tests reveal minimal 


organicity in many children. Unfortunately, in almost 
all the previously reported follow-ups, the children 
were in their early childhood when subtle neurodevel- 
opmental deficits are difficult tó document. 
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A scoring system for nonstressed antepartum fetal 


heart rate monitoring 


E. R. LYONS, M.D. 
M. BYLSMA-HOWELL 
S. SHAMSI, M.D. 

M. E. TOWELL, M.D. 


Vancouver, British Columbia, Canada 


A scoring system developed to assess nonstressed antepartum fetal heart rate records has been 
evaluated. The system scores from 0 to 2 for each of five factors, i.e., baseline rate, amplitude and 
frequency of fluctuation, decelerations, and accelerations. A total of 1,367 nonstress tests in 284 
patients were retrospectively reviewed. Three groups of patients were delineated with respect to the 
fetal heart rate scores. When the group with the highest score of 8 to 10 and a perinatal mortality 
rate (PNM) rate of 4.7/1,000 was compared with the groups having Intermediate (5 to 7) and low 
(=4) scores, there was a highly significant increase in PNM to 69.8/1,000 (p « 0.01) and 433/1,000 
(p « 0.001), respectively. A significant increase in low Apgar scores at 1 and 5 minutes, in fetal 
acidosis (low umbilical arterial pH), and in duration of intensive care nursery stay was also seen as 
the fetal heart rate score progressively deteriorated from the 8 to 10 group to the <4 group. We 
conclude that this scoring system clearly delineates normal from prepathologic and pathologic 
changes in fetal heart rate and can be used as warning of impending fetal death. (AM. J. OBSTET. 


GYNECOL. 133:242, 1979.) 


AFTER ITS INITIAL preoccupation with the oxytocin 
challenge test, the direction of North American an- 
tepartum assessment has shifted to nonstressed fetal 
heart rate (FHR) monitoring. While this aspect was 
emphasized in Europe by Hammacher? and Kubli and 
associates,* the recognition of the significance of accel- 
erations of the FHR in response to fetal movements bv 
Lee and associates and the development of the 
nonstress test (NST) by Rochard and associates? have 
redirected practice on this side of the ocean. While a 
reactive NST is very reassuring, the nonspecificity of a 
nonreactive NST is its chief drawback (as is the high 
percentage of false positive results for the oxytocin 
challenge tests).’ | 

We felt that a modification of a scoring system pro- 
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posed by Kubli and associates? and Meyer-Menk and 
colleagues? could provide the specificity that the non- 
stress test lacked. 


Material and methods 


The Vancouver General Hospital is the regional 
perinatal center for the Vancouver area and the ter- 
tiary referral center for the whole of the Province of 
British Columbia (population 2.5 million). One third of 
the hospital's 2,200 to 2,400 deliveries per year are 
high risk as defined by a modification of an antepartum 
fetal risk scoring system devised by Goodwin and asso- 
ciates.? 

All patients with a singleton pregnancy who were 
delivered from January 1, 1975, to March 31, 1977, 
and who had a nonstressed antepartum FHR recording 
within one week of delivery were reviewed. Additional 
data were obtained from the records of the Fetal In- 
tensive Care Unit. as well as the maternal and newborn 
charts. All antepartum FHR records were examined 
and scored according to the system outlined in Table I. 
Most of these records were reviewed on a 3M Microfilm 
Reader-Printer. Intrapartum FHR recordings were 
also examined. Apgar scores, acid-base data from um- 
bilical cord blood, birth weight, neonatal outcome, and 
maternal risk factors were also recorded. 
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Table I. System of evaluation of antepartum FHR records 






Parameter 


«100 and 7180 


Baseline level (bpm) 

Amplitude of fluctuation 5 or sinusoidal 
(Abpm) 

Frequency of fluctuation 
(cycles/min.) 

Deceleration pattern with 
uterine contractions 


<2 or sinusoidal 


"Late-deceleration pattern fre- 
quency 225%, marked 
variable pattern, or severe 
supine syndrome 

Acceleration with arousal test Absolute lack of acceleration 

or fetal movements ~ 





Table II. Antepartum tisk factors 


Risk factor | Мо. 
Heart disease 6 
Renal disease. 8 
Diabetes mellitus "^ 86 
Previous perinatal death 45 
Postmaturity 15 
Intrauterine growth retardation: 
Suspected 53 
Sure 30 
Hypertension 31 
Pre-eclampsia 49 
Falling or low serial estriol levels 19 
Rh isoimmunization  . 22 


. Nonstressed antepartum FHR monitoring was per- 
formed by a nurse from the Fetal Intensive Care Unit 
or by a Labour-Delivery nurse trained in the Unit. The 
patient was placed in a semi-Fowler or lateral position 
and external FHR monitoring was performed using 
ultrasonic and external pressure transducers con- 
nected to a Hewlett-Packard Model 8020A or 8030A 
monitor or to a Corometrics Model 101B or 111 moni- 
tor. Blood pressure was recorded every 5 minutes and 
monitoring was continued for 30 to 60 minutes at a 
paper speed of either 2 or 3 cm/minute. І 

The last NST obtained within 1 to 7 days of delivery 
was compared with perinatal mortality rates, 1 and 5 
minute Apgar scores, umbilical arterial blood pH at 
birth, and duration of stay in the neonatal intensive 
care nursery. 


Results 


There were 284 pauents who fulfilled the criteria 
and 164 of these had acid-base data obtained from 
umbilical cord blood. A total of 1,367 NST’s were re- 
viewed. The number ranged from 1 to 40 per patient. 


>100 and <120 or >160 апі 2120 апа «160 
=180 

>5 and x10 or 225 >10 and «25 

22 and «4 »-4 


Lack of deceleration or single, 
mild variable deceleration 


Late-deceleration pattern fre- 
quency «2596, moderate or 
mild variable-deceleration 
pattern, or early decelera- 
tion pattern А 

«4 Accelerations in 20 min. 
at «15 bpm, or no spon- 
taneous acceleration 


4 Accelerations in 20 min. at 
>15 bpm with fetal move- 
ments 


Table III. Evaluation of antepartum FHR score: 
Perinatal mortality rate 


ni . Corrected | 
0-4 13/30 10/27 
433/1,000 370/1,000 
(x? = 12.99; p < 0.001) 
5-7 3/43 2/42 
69.8/1,000 47.6/1,000 
(ж = 9.745; p < 0.01) 
8-10 1/211 
4.7/1,000 


*Stillbirths plus neonatal deaths up to 28 days post partum. 
TCorrected for congenital anomalies incompatible with life. 


Of the 1,367 NST's, 102 (7.596) were of poor quality, 
but interpretable, and 43 (3.296) were of such poor 
quality that they could not be scored. 

Table ЇЇ outlines some of the maternal risk factors 
observed in our high-risk patients. In some instances, 
more than one risk factor was present. 

Table I shows the scoring system used to evaluate 
antepartum FHR tracings. The modification of the 
scoring system of Kubli and associates? and Meyer- 
Menk and colleagues? involved a specific definition for 
the scoring of accelerations. A score of 8 to 10 is con- 
sidered normal whereas a score of 5 to 7 is pre- 
pathologic and <4 is highly pathologic. Frequency and 
amplitude of fluctuation are scored during the stable 
baseline of the reactive portion of the NST, if possible. 

When the score of the last NST prior to delivery was 
compared with the perinatal mortality rate, the differ- 
ence between each group was highly significant. There 
was an increase of about 100-fold in the perinatal mor- 
tality rate as the score declined from a value of 8 to 10 
to a value of <4 and as the FHR record progressed 
from normal to prepathologicto pathologic (Table 111). 
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Table IV. Evaluation of ерин Е НЕ { score: 
Apgar score at à minute 


А Mean | | 
{ Apgar score : 





" Standard deviation 





0-4 +2.79 i ; 
| ж | у = 3.305; p « 0.01 
5-7 . 43 6.4 . +2.57 eee 
ppr yt = 2.94; p «0.01 
+1.85 . a 


"8-10 202 ЛА 


. Table V. "Ecahdáüon of antepartum FHR score: 
d Apgar score at 5 minutes , 


|+ E Mean 
No. Apgar score 


04° 2 65 +998 





. Standard deviation 


ае aam р < 0.05 


57 4) BI £266 
8-10 199. 88 — .x127/ ^ 





This relationship was Баага when the score of 
the last NST. was compared with both the 1 and.5 min- 
ute Apgar scores (Tables IV and.V). 


When the pH of the umbilical arterial blood was * 


compared with the FHR, the relationship: still held for 


scorés of =4 and 5 to 7, but there was по difference | 


between a score of 5 to 7 and one of 8 to 10 (Table VI). 
When ‘the length of stay in ‘the. neonatal intensive 


case nursery was compared, there’ was a significant: 
progressive increase in stay as the score declined from a. 


value of 8 to 10 to a value =4 (Table VII). .. 


` To.ensure that the scoring system was a valid test for 


varying weights and gestational ages, rather'than a 
low-score NST merely reflecting low birth weight or 
low gestational age, the data were stratified controlling 
for birth weight and gestational age. ‘There : were: 27 
babies delivered at 32 weeks’ gestation or less, (12, score 
x4; seven, score 5 to 7, and eight, score =8) and the 


difference in the perinatal mortality rate was significant . 


(chi-square value, р <.0.05). From 33 to 37 weeks’ ges- 
tation, differences in - perinatal mortality rate (p = 
0.002), 5 minute Apgar.score (p = 0.002), and:days in 
the intensive care nursery (р = 0.002) were all sig- 
“nificant (chi-square test). All babies delivered ' at 38 
, weeks' gestation and over survived but the differences 
.in Apgar scores at 5 minutes (p = 0.003) and days in 
. the intensive care nursery (p = 0. 0001) between NST 
scoring groups were significant (chi-square test). ‘When 


the data were stratified controlling for birth weights of. 


less than 1,500, 1,501 to 2,500, and 22,501 grams, 
similar results and levels of significance were obtained. 
` Therefore, it appears that the scored NST is a valid 


гаре: 


BT; 40 100 
ус= 2.566; p<.0.02 ^ - UN | 
810 21 8.4 ` £734 
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Table VI. Evaluation of antepartum. ЕНЕ score: 


. Umbilical arterial blood pH (UApH) # 


Score Standard deviation 
0-4 18 . 7.19. 0.113 З ra 
. ) t= 3212; р < 0.01 
5-7 25 7.98 x0.118. v 
. ; 2 ) t = 0.6369; p > 0.05 
8-10 121 7.29 x: 0.065 ^. F . 


Table VII. Evaluation of F HR acon: Daysi in: A 


intensive care nursery (ICN) 






` Standard deviation 


0-4. 17 19.9, 


+90.54' 
). t= 2.092; p < 0.05 

-1428 "^ 

) t — 4.346; p « 0.001 


indicator of outcome across a wide and useful range of 
` birth. weights and gratatonal ages. 


Comment 


Evaluation of records of об ене antepartum 
FHR monitoring by the’ scoring system outlined above 
facilitates the interpretation of the test. Patients cán be 
separated into three: көше which have ш dif- 
fererit outcomes. 

Meticulous care is necessary in ПЕЕ the! test in 
order to obtain tracings which are of adequate quality 
to.examine baseline rate, amplitude. of fluctuation, fre- 
quency of fluctuation, accelerations, and decelerations. 
We found, as was suggested by Kubli and associates,* 
that. this was both possible and practical despite the 
ihherent problems in interpretation of baseline fluctu- 
ations introduced with ultrasound thonitoring of. the 
FHR. <a 
One of the. problems in nonstressed monitoring is is 
the lack of agreement in the literature on what consti-. 
tutes an abnormal NST, as is shown i in Table VIII. This 
perhaps accounts to some degree: for differences in 
perinatal mortality rate. It probably leads, in: clinical 
situations, to rapid “eyeball”: assessment of tracings. 
Our scoring system requires careful assessment of five 
aspects of ‘the NST, thus eliminating much of the sub- 
Jectivity inherent in the latter situations. 
| Finally; prospective use of the scoring system may 
reduce perinatal deaths and шоу һу facilitating 
proper management. 

Table-IX lists the patients. with ascore of 4 or (es and 
their outcome. These NST's represent terminal pat- 


E 


+ 
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Table VIII. Nonstressed monitoring | 


OOO жшше]. 


В. R.: «120 and >160; any deceleration >30 Normal: п = 325 and PNM = 1.54%; abnormal: 
sec. and >30 bpm; loss of acceleration (un- n = 37 and PNM = 8.14%; recurrently ab- 
defined) normal: n = 24 and PNM = 37.5% 

B. R.: «120 and >160; < 4 accelerations «15 Reactive: п = 245 and PNM - 0; non-reactive: 
bpm in 20 min.; B. V.: <5 or > 20 bpm n = 56 and PNM = 8.9% 

B. I: «10 bpm; reduced accelerations (unde- Normal: п = 369 and PNM = 0; decelerative: 
fined); late decelerations п = 20 and PNM = 0; Suboptimal; п = 39 

: and PNM = 0; terminal: n = 26 and PNM = 
34.6 . 

Reactive: n = 307 and PNM = 0.97%; nonre- 
active: n = 132 and PNM = 6.1% 

Reactive: п = 76 and PNM = 0; nonreactive: 


Author Outcome 


Tushuizen and associates!? 


Flynn and Kelly! 


Visser and Huisjes!! 


B. R: «120 and >150; B. L: «10 bpm; <5 
accelerations and «15 bpm in 20 min. 
Rochard and associates? 


Lyons and associates 


B. I: <2 bpm; no accelerations 


n = 20 and PNM = 34.5%; sinusoidal: n = 20 
and PNM =:50% 

Score 8-10: n= 211 and PNM = 0.47%; score 
5-7; п = 43 and PNM = 6.98%; score x4: 
n = 30 and PNM = 43.3% 


B. R. = Baseline rate; B. I. = baseline irregularity; B. V. = baseline variability; bpm = beats per minute; n = number of 
pagent PNM = perinatal mortality rate. 


Table IX. Outcome with NST score «4 






Patient 
No. 


Gestational 
age (wk.) 


Risk factor 









Apgar scores 
(1 min./5 тіп.) 









No. of 
x4 NST's 





UApH Outcome 





1 27 28 SLE, BP - - 7 Stillbirth 
2 ` 25 27 IUGR, РЕТ . 740 - - 3 Stillbirth 
3 18. 34+ IUGR 780 5/8 7.19 2 Infant death at 
39 days 
4 39 '88 IUGR, PET 830 - - 8 Stillbirth 
5 30 384 IUGR 910 4/10 7.30 3 ICN, 55 days 
6 24 28 IUGR 1950 2/7 7.08 4 NND 
7 С 84 31+ IUGR, BP 950 3/8 7.25 7 ICN, 51 days 
8 : 80 25 Rh 970 - - 2 Stillbirth 
9 35 81 Prev. IUD 1,080 - - 4 - Stillbirth, MCA 
10 24 30 | Rh 1,200 6/9 - 5 ICN, 69 days . 
11 30 27 Rh 1,200 - - 1 Stillbirth 
12 28 32 IUGR 1,240 3/4 7.19 1 NND 
18 31 84 Prev. NND 1,385 - 7.26 2 NND, MCA 
14 24 32 IUGR 1,670 1/6: 7.08 3 ICN, 58 days 
15 28 ` 38 IUGR 1,830 1/9 7.17 3 ICN, 13 days 
16 22 31 Rh > 2,100 - -. 5 Stillbirth 
17 21 32 Rh 2,200 - - 3 Stillbirth 
18 28 37+. DM 2,200 3/3 - 9 NND, MCA 
19 26 86 IUGR 2,410 8/9 7.15 3 ICN, 19 days 
20 44 30 Rh 2,480 - - 7 Stillbirth 
21 - 28 39 Rh 2,480 8/9 7.08 1 Disch. home 
22 20 37 DM 3,030 5/8 7.23 1 ICN, 3 days 
28 28 41 Appendicitis 3,070 5/8 7.33 1 ICN, 8 days 
24 ` 84 37 Rh 3.080 1/2 7.17 I ICN, 16 days 
25 28 38 Pneumonia 3,430 9/10 - 3 Disch. home 
‚ 26 32 42 Postmature 3,440 0/4 - 2 Disch. home 
- 27 22 39. Cushing's 3,660 6/9 7.29 1 Disch. home 
syndrome 
28 29 43 DM 4,180 1/4 6.88 2 ICN, 18 days 
20*.* 24 38 PET, DM 4,200 6/9 7.25 1 Disch. home 
30 19 38 DM 4,260 8/- 7.22 1 ICN, 36 days; 
i died age 69 
69 days 





SLE = Systemic lupus erythematosus; BP = essential hypertension; IUGR = intrauterine growth retardation; PET = Pre- 
eclampsia; Rh = Rh isoimmunization; Prev. IUD = previous intrauterine death; DM = diabetes mellitus; NND = neonatal death; 
MCA = multiple congenital anomalies incompatible with life; Disch. home = discharged home, survived. 
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terns and the pattern was often present for several days 
prior to intrauterine death. When the last FHR record- 
ing within 7 days of delivery was normal, there were no 
antepartum fetal deaths; pathologic patterns always in- 
tervened. The high mortality rate in this group leads us 
to conclude that the fetus should be delivered if the 
score persists at 4 or less, provided that a congenital 
anomaly incompatible with life (Cases 9, 13, and 18) 
and nonobstetric febrile illness (Cases 23 and 25) can be 
ruled out. It should be noted that the perinatal mortal- 
ity rate was extremely high (10/13) in fetuses under 
1,500 grams; however, in some instances, a decision 
had been made to take no action despite the ominous 
signs on FHR monitoring. ) 

Those patients with a score of 5 to 7 should be inves- 
tigated with daily NST's and urinary or serum estrogen 
determinations. serial ultrasound evaluation of fetal 
growth, and weekly amniocentesis for lecithin/sphin- 
gomyelin (L/S) ratio. These patients should be deliv- 
ered when the L/S ratio is more than 2:1; if the score 
deteriorates to 4 or less, they should be delivered im- 
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Human fetal breathing activity during electively 


induced labor at term 


BRYAN RICHARDSON, M.D. 
RENATO NATALE, M.D. 
JOHN PATRICK, M.D. 
London, Ontario, Canada 


Human fetal breathing movements were measured during the first stage of electively induced labor 
in 20 healthy term pregnancies. Fetuses made breathing movements 25.6% of the time during a 1 
hour control period and breathing decreased significantly to 8.3% during latent-phase labor and 
further decreased to 0.8% during active labor (P < 0.001). Patterns of increased fetal breathing 
activity accompanied by increased gross fetal body movemenis and increased fetal heart rate 
variability for periods of 20 to 60 minutes out of every 1.0 to 1.5 hours were observed, and the 
intermittent patterns of increased body movement and heart rate variability continued throughout the 
first stage of labor despite the decrease in fetal breathing activity during latent" and active-phase 
labor. It will be important to account for rest activity patterns when interpreting variability of heart 
rate during labor. The absence of fetal breathing activity during electively induced labor at term is 
not a clinical! indicator of fetal ill health. (AM. J. OBsTET. GYNECOL. 133:247, 1979.) 


FETAL BREATHING movements may be an indicator 
of fetal health during human pregnancy.! Human fe- 
tuses make episodic, rapid, irregular breathing move- 
ments about 8096 of the time when observed with 
real-time ultrasonic scanners.^? Patterns in fetal 
breathing activity have been described and factors such 
as time of day, relationship to maternal meals, maternal 
glucose concentrations, cigarette smoking, and admin- 
istration of drugs to mothers have been shown to affect 
fetal breathing activity." * * * A decrease in human 
fetal breathing activity within 72 hours of spontaneous 
labor at term was reported by Boddy,? using an A-scan 
ultrasound technique. He also reported a decrease in 
fetal breathing activity during normal labor. 

If fetal breathing movements zre to become a useful 
indicator of fetal health it will ke important to docu- 
ment biologic patterns and factors normally influenc- 
ing fetal breathing activity. The purpose of this study 
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was to define the range of fetal breathing activity dur- 
ing electively induced labor at term, with the use of a 
real-time ultrasonic scanner, and to determine factors 
which might influence fetal breathing activity during 
labor. 


Methods 


Patients. Informed consent was obtained from 20 
pregnant women admitted to the hospital at 38 to 42 
weeks’ gestational age for elective induction of labor at 
term. Eighteen patients were considered in good 
health. One patient had mild pre-eclampsia and an- 
other patient, with a past history of chronic hyperten- 


sion, had been treated with methyldopa throughout 


pregnancy. Eleven women were pregnant for the first 


` time and the remaining nine had been delivered of 12 


term pregnancies. Fetal outcome confirmed gestational 
age and the good health of fetuses studied (Table I). 
Fetus No. 16 was a breech presentation and all others 
were vertex. None of the fetuses developed fetal dis- 
tress during labor. Patient No. 8, who had a failed Syn- 
tocinon induction, was delivered by cesarean section 
for cephalopelvic disproportion after a second Syn- 
tocinon infusion. All other fetuses were delivered 
vaginally. 

Experimental design. All studies began between 
07:00 znd 14:00 hours. Patients were studied for a 1 
hour control period prior to induction of labor and 
then at intervals throughout the first stage of labor 
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Table I. Clinical data of fetal outcome 












Duration 


* 
Febsuafy 1, 1979 
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Umbilical artery 





Pt. first stage 
"1 40 170 3,800 10 28 : 41 7.31 20.3 ~5.5 
2 4M . 255 3,770 9 19 48 7.32 24 -2 
$ 42 105 4,600 10 15 41 7.31 20 —5.8 
4 40 405 2,980 10 28 39 7.31 19.2 —6.2 
5 39 375 3,860 9 20 26 7.43 17.2 —5.5 
6 42 270 3,350 10 — — — — — 
7 41% 285 4,2900 ` 9 18 47 7.24 19.8 -7.5 
8* 39% t 4,240 9 19 51 7.14 16.7 —13.0 
9 41% 270 2,860 9 23 40 7.30 19.6 -6 
10 41 480 2,880 10 80 81 7.21 12 -15 
11 38 90 2,540 9 17.5 54 7.17 19 —10 
12 42 1090 3,210 9 18.5 43.5 7.19 16.2 —11.8 
13 40 180 3,040 10 18 42 7.29 20 (6 
14 41 345 3,350 9 21 33 7.32 16.7 -8 
15 40 360 8,350 9 20.5 33.5 7.32 17 -8 
16 42 235 3,050 8 — — — — — 
17 41 510 2,750 9 28.3 30.5 7.39 18.5 -5 
18 42 210 3,070 9 — — — — — 
19ї 40% 240 3,150 9 15 32 7.27 14.3 -11.6 
20 39% 360 2,650 . 8 43 26 7.23 10.6 — 15.6 
Mean 3,314 9.2 21.8 38.7 7.28 17.7 -8.4 
SD 563 0.6 6.7 8.4 0.07 3.3 3.8 
SEM 125 0.1 1.6 2.0 0.02 0.78 0.98 


* Mild pre-eclampsia. 
, t Chronic hypertension. 
f Cesarean section. 


(Fig. 1). Labor,was induced by artificial rupture of 
membranes in 14 patients and Syntocinon infusion in 
five. Patient No. 16, with a breech presentation, had 
spontaneous onset of labor. 

No sedative or analgesic medication was used during 
the study. Continuous epidural infusions were used for 
pain relief during labor in 17 patients. Three patients 
required no pain relief. 

Patients were instructed to fas: from midnight the 
day before the study and were given a clear fluid diet 
ad libitum during the study period. A continuous infu- 
sion of 3.3% dextrose and 0.3% sodium chloride at 125 
ml/hour was given during the enüre study period. 

Free-flowing venous blood was sampled at intervals 
throughout the study period and placed in tubes con- 
taining 14 mg of potassium oxaloacetate and 17.5 mg 
of sodium fluoride. At the end of each study, plasma 
was analyzed as a batch by the Hoffman method of 
ferricyanide reduction in an AutoAnalyzer Model I. 
The coefficient of variation for the assay was 1%. 

Samples of venous blood were taken at intervals for 
determination of blood gas and pH. Samples were col- 
lected in heparinized syringes and transported on ice to 
a laboratory for immediate analysis.* 


*Model BMS 3 Mk 2, Blood Microsystem, Radiometer Cor- 
poration, Copenhagen, Denmark. 


Patients were monitored when possible with an 
intra-amniotic pressure catheter and fetal scalp clip 
after rupture of the membranes. The pressure catheter 
was hydraulically coupled to a strain-gauge pressure 
transducer* and the signal, after amplification with a 
low-level DC preamplifier and a driver amplifier, was 
recorded on a polygraph chart recorder. The elec- 
trocardiogram, after amplification with an EEG pre- 
amplifier and a driver amplifier, was recorded on a 
polygraph chart recorder.t In addition, a pen record- 
ing of instantaneous heart rate was obtained after am- 
plification with а tachograph preamplifier and driver 
amplifier. 

Analysis of fetal breathing movements. Observa- 
tions of fetuses were made with an ADR real-time ul- 
trasonic scanner. The transducer operated at a fre- 
quency of 3.5 MHz with an average intensity of 0.045 
mW/cm? and was held by a device developed in our 
laboratory. Images present on the display screen were 
viewed on an 11 inch video monitor. 

Individual fetal breathing movements weré iden- 
tified on the video monitor and coded on a chart re- 


*Model P23, Statham Strain Gauge Pressure Transducer, 
Statham Instruments, Inc., Oxnard, California. 


{Grass Instruments, Quincy, Massachusetts. 


Model 2130, Advanced Diagnostic: Research Corp., 
Tempe, Arizona. $ 
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Fig. 2. Mean percentage time spent breathing (+ SEM) dur- 
ing control period, prelatent-phase labor, latent-phase labor, 
and active-phase labor. Five patients were not studied during 
the 1 hour control period and several patients went directly 
into latent- or active-phase labor following induction. 


corder with an event marker by means of a technique 
previously described and validated.? The instantaneous 
rate of successive fetal breathing movements was mea- 


sured from the event marker with a tachometer which. 


was calibrated to present.a scale from 20 to 250 
breaths/minute. The time during which gross fetal 
body movements occurred was indicated on a chart re- 
corder by a second event marker. 
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Fig. 3. Percentage time spent breathing and percentage time 
spent-making gross body movements of fetus No. 14 were 
plotted in 15 minute intervals. During the control period and 
prelatent-phase labor, episodes of breathing activity occurred 
during episodes of increased gross fetal body movements. 
During latent- and active-phase labor episodes of gross fetal 
body movements continued every 60 to 90 minutes, but fetal 
breathing movements were absent. 


Measurements of time during which fetuses made 
breathing movements did not include episodes of 
apnea or gross fetal body movements. Apnea was 
defined as the absence of fetal breathing movements 
for 6 seconds or more and did not include episodes of 
gross fetal body movements. Gross fetal body move- 
ments were identified as fetal activity sufficient to pre- 
vent recognition of fetal breathing movements. Mean 
fetal respiratory rates were derived from теа- 
surements of rate made every 80 seconds during fetal 
breathing episodes. Portions of records which could 
not be analyzed due to technical failure or patient in- 
terruption were not included in the analysis and were 
designated as fail time. 

The total observation time was 74.6 hours. Mea- 
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Fig. 4. Increased fetal hean rate aaah was sleeved in patient No. 4 180 minutes ‘following 
` induction of labor during a time of increased gross fetal body movement. and increased fetal breath- 
ing activity. At this time uterine activity was minimal. -Arrows indicate gross fetal body movements. 


surements of fetal breathing movements, gross feial 
body movements, and apnea were calculated for each 
of the following | time intervals: 


Control period. ‘A l hour period of observation im- 


mediately prior to the induction of labor. 
. Prelatent-phase labor. The- period of observation, from 
induction of labor until the onset of regular uterine 


activity as:determined subjectively by the patient or. ob- : 


| jecüvely by intra-amniotic pressure catheters, —- 
Latent-phase labor: The period | of observation time 
from onset of regular uterine ‘contractions until -ac- 
tive- -phase labor as determined by the Friedman curve.” 
Active-phase labor. The period of observation begin- 
ning with the onset of active labor defined by the 
Friedman ` curve. until full dilatation pr the uterine 


: cervix. 


Results presented represent grouped means. and 
standard error of the means for each. observation 


period. Significance was ' determined by the use of at | 


- test for small samples with variances not assumed to be 


equal as described by Bailey,? with confidence limits - 


baséd on Student's t distribution. 
Results : i Ass 
Continous observation of fetal chest and abdominal 
wall echoes with the real-time scanner resulted in rec- 


" ognition of fetal breathing movements and gross fetal. 


body movements as ‘previously, described by Patrick 
and associates.‘ Human fetal breathing moyements, 
both during the control period of observation and after 
initiation of labor, were episodic’ and chest wall move- 
ment during individual fetal breaths’ was variable in 
amplitude. The mean ‘rate of fetal. breathing move- 
ments during episodes of breathing was 47 breaths/ 


. minute and was not significantly different during 


breathing episodes i in the control period or those fol- 


` lowing induction of labor. 


. The mean percentage time spent breathing daneg 
the 1 hour control period ; of observation was 25.6% + 
5.1% (range 1.3% to 71.4%) (Fig. 2). During the prela- 


‘tent phase of labor, the mean percentage time spent 


breathing was 13.7% + 3.8%, which was not signif- 
icantly different from the control hour. The mean time 
spent breathing during the latent phase of labor was 
8.3% + 2.3%, which was significantly 1 less than during, 


the control period prior to induction (P < 0.01). Dur- 


ing active labor fetuses made breathing movements 
0.8% + 0.4% of the time, which was Significantly less 
than both the control period (P< 0.001) and the latent 
phase of labor (P < 0.01). 

Gross fetal body movements obleiyed consisted of 
ies rolling movements, fetal stretching movements, 


— 
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Fig. 5. Chart recording of patient No. 4 taken 30 minutes following record оная in Fig. 4, which 
demonstrates that there was very little fetal heart rate variability during a time of absence of gross 
fetal body movements. ` 
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Fig. 6. Chart recording of patient No. 4 taken 90 minutes following record shown in Fig. 5 taken 
during active labor. Heart rate variability was increased during a time of increased gross fetal body 
movements despite the absence of fetal breathing activity. Arrows indicate gross fetal body move- 
ments. р 
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Table II. Epidural anesthesia and percentage time 
Spent breathing Е a 









Before or withoui After 
epidural anesthesia epidural anesthesia 





Latent-phase 8.7 + 2.4 18415 А 
labor N = 15 N98 P< 0.05 

Active-phase 22+ 1.0 01650.  — NS 

. labor N= 10 N= 16 


Р < 0.05 NS 


Table III. Ssmisdntn and percentage time spent. 
breathing 





After Syntocinon. 
Latent-phase 7.2 € 2.9 13.1 + 4.8 NS 
labor N= 10 N=8 
Active-phase 13+08 — 0190.1 ws ^ 
labor N = 10. N=8 
NS > P < 0.05 


. Table IV. Ruptured membranes and percentage 
time spent breathing 


i Before After | 
ruptured membranes ruptured membranes ' 


' Latent-phase 18.4 + 9.2 5:5 + 1.8 NS 
labor N=4 N=14 | 
Active-phase 1.0 + 0.6 08 + 0.4 NS 
labor ' N23 N18 6 
NS P < 0.05 


and. isolated movements of fetal extremities. These 
three types of gross fetal movement occurred both dur- 
` ing the control period of observation and after induc- 
tion of labor. The mean percentage time spent making 
gross fetal body movements during the control period 
“was 8.3% + 1.596. This was not аи different 
during prelatent-phase labor (6.0% + 
І latent-phase labor (5.3%.+ 1.6%). During active labor, 
‘fetuses made gross body movements 2.9% + 0.7% of 
the time, and this was significantly less than during the 
control period of observation (P < 0.01). 
Hiccough-like movements as described previously by 
Patrick and ássociates were observed in four fetuses., 
These’movements were readily distinguished from typ- 
ical fetal breathing movements by rapid large inward 
and outward movement of fetal chest wall echoes. The 


mean length of hiccough episodes was 3.8 minutes , 


(range 1.1 to 6.7 minutes). Episodes of hiccoughs were 
observed during the control period and during latent- 
` phase labor. 


2.1%) or during. 


"EM 
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` Analysis of fetal breathing activity in some patients 
revealed that during the control period of observation 
and during labor a periodic pattern of breathing activ- 
ity became apparent. This was characterized by an in- 
crease in fetal breathing activity accompanied by in- 
creased gross fetal Боду movements for periods of 20 
to 60 minutes out of every 1.0 to 1.5 hours of observa- 
tion time (Fig. 3). As labor progressed, there was a 


‘decrease in the total amount of fetal breathing activity,’ 


but the occurrence of breathing activity maintained a 
periodic pattern. During well-established labor, only 
fetal apnea existed. A similar pattérn occurred in gross 


' fetal body movements; however, this pattern of peri- 


odic increase in gross fetal body movements was main- 

tained throughout active labor. DS 
Fetal heart rate variability also followed a pattern in 

some patients. Heart rate variability was usually in- 


. creased during observation periods in which increased 


fetal breathing activity and gross fetal body inovements 
were observed. During episodes of gross fetal body 
movement the fetal heart rate was often seen to in- 


- crease. During times of decreased or absent fétal 


breathing activity and absence of gross fetal Боду 
movement, fetal heart rate variability was diminished.: 
Chart recordings of fetal breathing movements, gross ` 
fetal body movements, intra-amniotic: pressure, and 

fetal heart rate in fetus No. 4 are presented in Figs, 4 to 

6. Fig. 4 illustrates that during early labor, with mini- 

mal uterine activity, significant fetal heart rate variabil- 

ity occurred during a time of increased fetal breathing 

activity and gross fetal body movements. Fig. 5 illus- 

trates that 30 minutes later in the sáme fetus, during a 

time of absence of fetal breathing movements and 

gross fetal.body movements, there was very little fetal 

heart rate variability. Fig. 6 illustrates, in the same fetus 

90 minutes later, that during active labor fetal heart 

rate variability was increased duringa time of increased 

gross fetal body movements despite the absence of fetal 

breathing activity. і 

Occasional heart rate changes best described as vari- 
able decelerations? occurred in patients Nos. 8, 6, 18, 
and 19 during the last 20 to 40 minutes of first-stage 
labor. Patients Nos. 9:апа 18 both had early and vari- 
able heart rate decelerations during the last 50 to 60 
minutes of first-stage labor. No fetal breathing activity 
was observed during these decelerations. During this ` 
study no late fetal heart rate decelerations were re- 
corded. 

There was no statistically significant change in ma- 
ternal glucose values throughout the study. Mean ma- 
ternal venous plasma glucose concentrations were 
79.2 + 3.1 mg/100 ml during the control hour, 95.0 + . 
7.8 mg/100 ml during prelatent-phase labor, 90.1 + 
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7.4 mg/100 ml during latentphase labor, and 
85.0 + 4.6 mg/100 ml during active-phase labor. The 
mean umbilical cord venous plasma glucose concentra- 
tion was 76.8 + 5.0 mg/100 ml. 

Mean maternal venous blood Pco, during the con- 
trol period of observation was 28.2 + 1.5 mm Hg and 
this was not significantly different from the mean ve- 
nous blood Pco, of 27.6 + 1.3 mm Hg observed during 
active labor. Mean maternal venous blood pH was 
7.43 + 0.01 during the control period of observation 
and was unchanged during the active phase of labor. 

Epidural anesthesia for relief of pain was necessarily 
a function of increase in uterine activity (Table II). AI- 
though there was a significant cecrease in fetal breath- 
ing activity during latent-phase labor before adminis- 
tration of an anesthetic or without epidural anesthesia, 
as compared to fter epidural anesthesia, this was likely 
explained by an associated increase in uterine activity 
during the latent phase of labor. Only three patients 
required epidural anesthesia during the latent phase of 
labor, and in these patients the percentage time spent 
breathing before epidural anesthesia during the latent 
phase was 1.2% + 1.0%. After epidural anesthesia in 
these same patients the percentage time spent breath- 
ing was 1.8% + 1.5%. Furthermore, when noting only 
observation periods prior to or without epidural anes- 
thesia, there was a significant decrease in fetal breath- 
ing activity during the active phase of labor despite the 
lack of an epidural analgesia. These data suggested 
that epidural analgesia was not, by itself, responsible 
for decreased amounts of fetzl breathing activity ob- 
served during labor. | 

Administration of Syntocinon had no apparent di- 
rect effect on fetal breathing activity. Fetal breathing 
activity did not change significantly during either la- 
tent- or active-phase labor before or without Syntoci- 


non as compared to after Syntocinon (Table III). Pa-. 


tient No. 8, who had a failed Syntocinon induction, had 
fetal breathing activity which averaged 13.496 over a 8 
hour observation period while receiving up to 20 mU 
of Syntocinon per minute. 

Artificial rupture of membranes also did not appear 
to directly influence fetal breathing activity. The mean 
percentage time spent breathing did not change sig- 
nificantly during either latent- or active-phase labor be- 
fore ruptured membranes as compared to after rup- 
ture o£ membranes (Table IV). 


Comment 

This study demonstrated that fetal breathing activity 
changed significantly during electively induced labor at 
term. Fetuses made breathing movements 25.6% + 
5.196 of the time during the 1 hour control period and 
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breathirig decreased significantly to 8.3% + 2.3% dur- 
ing the latent phase of labor (P « 0.01) and further ' 
decreased to 0.8% + 0.4% during active-phase labor 
(P « 0.001). These data suggested that the decrease in 
fetal breathing activity which occurred during labor 
was in some way related to an increase in uterine activ- 
ity or to the progress of labor. 

The percentage of time spent making gross fetal 
body movements also decreased during labor. Gross 
fetal body movement decreased from 8.3% + 1.596 
during the 1 hour control period to 2.9% + 0.7% dur- 
ing active-phase labor (P « 0.01). However, gross fetal 
body movement during latent-phase labor did not dif- 
fer significantly from that observed during the control 
period or the active phase of labor. These data sug- 
gested that the decrease in gross fetal body movements 
measured might also in some way be related to increase 
in uterine activity or to the progress of labor. 

Successive periods of increased fetal breathing activ- 
ity and increased gross fetal body movements were 
separated by periods of decreased fetal breathing ac- 
tivity and decreased gross fetal body movements. 
These may have represented fetal rest activity patterns 
in utero. Patrick, Natale, and Richardson? reported 
periods of increased fetal breathing‘movement and in- 
creased gross fetal body movement lasting 20 to 60 
minutes and occurring every 1.0 to 1.5 hours in 24 
hour observations of pregnant women at 84 to 35 
weeks' gestational age. These authors suggested that 
this activity might be related to changes in fetal rest 
activity states. In the present study, periodic increases 
in gross fetal body movements continued throughout 
labor, although fetal breathing activity, which usually 
occurred during these times of increased fetal body 
movement, was virtually abolished during active labor. 
This suggested that the decrease of fetal breathing ac- 


‘tivity observed during active labor could not be ex- 


plained by alterations in fetal rest activity patterns. 
Heart rate variability increased during periods of in- 
creased fetal breathing activity and increased gross 
fetal body movements. Dalton, Dawes, and Patrick!? 
reported an increase in heart rate variability during 
breathing episodes in chronic fetal lamb preparations 
which occurred during low-voltage rapid electrocorti- 
cal activity consistent with rapid eye movement (active) 
sleep. Throughout the present study successive periods 
of increased heart rate variability, during episodes of 
increased gross fetal body movement, were separated 
by periods of absence of heart rate variability during 
periods of decreased fetal body movement. Therefore 
fetal heart rate variability was directly related to fetal 
rest activity patterns. The intermittent changes in heart 
rate variability associated with fetal activity continued 
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up to the end of first-stage labor despite the absence of 
fetal breathing activity during active labor. 

Maternal plasma glucose concentrations are known 
to affect human fetal breathing activity.* © !! In the 
present study there was no significant change in ma- 
ternal plasma glucose values during labor. Therefore 
changes in maternal glucose concentrations did not ac- 
count for the decreases in fetal breathing activity ob- 

. served. 

Boddy® has reported that absence of fetal chest wall 
movements might be related to maternal hyperventila- 
tion with a consequent reduction of fetal scalp Pco; 
during normal spontaneous labor..In the present 
study, there was no significant difference in maternal 
venous blood pH and Pco; during the latent or active 
phase of labor when compared to the control period. 
Maternal venous Pco, during the control period was 
28.2 * 1.5 mm Hg, which was similar to that reported 
by Towell'? for maternal venous Pco; at term during 
early labor. T'owell also reported no change in mater- 
nal Рсо» throughout the first stage of labor. Therefore 
maternal hyperventilation- did not account for the de- 
crease in fetal breathing activity observed during labor 
in this study. 

The use of epidural anesthesia and Syntocinon did 
not seem to account for the decrease in fetal breathing 
dctivity observed during labor. There is a significant 
decrease in fetal breathing activity during active-phase 
labor and the data did not suggest that either epidural 
anesthesia or Syntocinon infusion in any way altered 
this observation. Artificial rupture of membranes also 
did not account for the significant decrease in fetal 
breathing activity observed as labor progressed. 

The mechanism for decreased fetal breathing activ- 
ity with progression of labor was not clear. Boddy and 
associates? reported a decrease in fetal breathing ac- 
tivity in chronic fetal lamb preparations with acute 
hypoxemia. Towel? has stated that oxygen saturation 
values in human fetal scalp blood fall during labor, 
although the absence of metabolic acidosis at delivery 
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Effect of danazol on estradiol-178 and progesterone 
secretion by porcine ovarian cells in vitro 


B. K. TSANG 
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The effect of danazol on progesterone (P,) and estradiol-178 (Е,) secretion by cultured porcine 
granulosa cells was studied. Danazol markedly inhibited both basal and luteinizing hormone 
(LH)-stimulated P, secretion by both granulosa and luteal cells in a dose-dependent manner during 
24 hour culture periods. Е, secretion by granulosa cells was low (< З ng/mg of protein) when 

. cultured in the absence of an exogenous aromatizable substrate but was markedly increased when 
testosterone (T) was added to the media. Danazol inhibited E, secretion by granulosa cells only 
when cultured in the presence of testosterone. E, secretion by luteal cells was low even in the 
presence of testosterone and was not affected by danazol. These findings support the hypothesis 
that danazol can directly inhibit ovarian steroidogenesis independently of its inhibitory action on 
gonadotropin secretion. (AM. J. OBSTET. GYNECOL. 133:256, 1979.) 


' DANAZOL (17a-pregn-4-en-20-yno[ 2,3-d]isoxazol-17- 
ol, a synthetic analogue of ethinyl testosterone, is 
currently used clinically in the management of endo- 
metriosis, fibrocystic mastitis, and precocious pubertv 
and as ап antifertility agent.'^* The mechanism(s) bv 
which danazol exerts its therapeutic effects remains 
unclear, though it has been suggested that they may be 
attributable to its inhibitory action on gonadotropin se- 
cretion,'~“* 8 Recent studies, however, have suggested 
that danazol may also have an action on the gonads to 
inhibit steroidogenesis.” ° In order to test this latter 
possibility, granulosa and luteal cells isolated from 
porcine ovaries were cultured for 24 hours in the ab- 
sence or presence of danazol. The influence of danazol 
on the secretion of estradiol- 178 (E;) and progesterone 
(P4) by these cells in vitro was assessed. 
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Material and methods 


Isolation of granulosa cells. Ovaries were collected 
from individual pigs (4 to 6 months of age) within 10 to 
12 minutes after they had been killed at a local 
slaughterhouse and were brought back to the labora- 
tory in ice-cold Eagle's Minimum Essential Medium 
(MEM) containing the following: penicillin (50 U/ml), 
streptomycin (50 g/ml), fungizone (0.62 ug/ml), and 
L-glutamine (2 mM) with nonessential amino acids. 
Medium-size follicles, with diameters of 3.5 to 5 mm, 
were dissected clean of connective tissue from both 
ovaries and cut into quarters or eights, depending on 
size, in a Petri dish containing Hank’s balanced salt 
solution (BSS) (modified, Flow Laboratories) devoid of 
magnesium and calcium, and supplemented with. 
HEPES buffer (20 mM). These follicular wall prep- 
arations were stirred gently over a magnetic stirrer in 
this medium for 5 minutes to release the granulosa 
cells, which were then collected with a Pasteur pipet. 
This stirring process was repeated and all: granulosa 
cells were pooled and washed twice with MEM. Cells 
were resuspended in fresh culture media containing 
the appropriate hormone(s) and/or danazol. Follicles 
from ovaries containing corpora lutea were omitted 
from the present study. 

Isolation of luteal cells. Porcine luteal cells were iso- 


` lated from corpora lutea (approximately 10 mm in di- 


ameter) of both ovaries of individual pigs by the 
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Fig. 1. Effect of danazol'on estradiol-17 secretion by granu- 
losa cells in the presence of excgenous testosterone in vitro. 
Each point represents the mean + SE of replicate incubations. 


Table I. Effect of danazol on estradiol-176 secretion 
by granulosa cells from three individual pigs in 
the absence of àn aromatizable substrate 






Estradiol secretion 
` (nglmg protein; mean + SE) 







Pig No. 3 
Treatment 


Control 2.56 + 0.33 0.85 + 0.05 ' 0.70 + 0.04 
Danazol(3 4M) 2.53 + 0.14 1.19 + 0.06 — 
Danazol (30 uM) 0.57 + 0.05 


2.86 + 0.40 . — 


method previously described by Henderson.!! Briefly, 
the corpora lutea were freed of adherent connective 
tissue and cut into small pieces, about 22 mm in diame- 
ter, with fine microdissecting scissors. The pieces were 
washed twice with. the above-mentioned Hank's BSS 
and stirred over a magnetic stirrer at 37° C for 10 


minutes in the same medium containing 0.2% colla- - 


genase (Type IJ, Sigma Caemical Co., St. Louis, Mo.). 
.Cell dispersal was finally achieved at the end of the 
incubation period by repeatedly drawing any remain- 
ing tissue fragments through the tip of a 3 ml syringe. 
Thé freed luteal cells were then filtered through sterile 
gauze, washed three times with Hank's BSS, and finally 
resuspended in MEM containing the appropriate nom 
mone(s) and/or danazol. 


Cell cultures. All cells were cultured for 24 hours at 


36° C under an atmosphere of 596 CO; in air in 1 ml of 
Eagle's MEM, modified as described previously.” At 


Sterold Secration ( ng/mg protein) 
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Estradiot-76 


Progesterone 


Danazol Concentration (рМ) 


Fig. 2. Influence of danazol on progesterone and estradiol- 
178 secretion by granulosa cells cultured in the absence and 
presence of exogenous testosterone (5 ИМ), respectively. Each 
point represents the méan + SE of triplicate incubations. 


Table II. Effect of danazol on progesterone secretion 
by porcine granulosa cells in 24 hour culture 


Progesterone secretion 


Treatment (ngmg protein; mean + SE; n = 5) 
None | ' 98.8 + 0.8 
^ Danazol (30 4M) 16.9 + 1.8 
LH (1 ug/ml) 375 x 71 
Danazol + LH 66.7 + 12.3 





the end of the incubation period the media were col- 
lected and stored at —20° C pending P, and E; deter- | 
mination by radioimmunoassay. Protein content of the 
cells was determined by: the method of Lowry and 
associates”, - 

` Radioimmunoassays of P4 and Es. Е, апа Р, меге 
measured in diethyl ether—extracted aliquots of culture 
medium by specific radioimmiunoassays. E; was mea- 
sured with the use of an antiserum, prepared against 
estradiol-178-6-BSA, kindly supplied by Dr. Gordon . 
Niswender, Colorado State University. The specificity . 
of this antiserum and the assay technique have been 
described previously." P, was assayed according to the 
method of Abraham and associates!? with an antiserum 
to progesterone-H-BSA described by Orczyk and as- 
sociates.6 At the concentrations studied, danazol did 
not cross-react with the antiserum used i in the P, and Е, 
radioimmunoassays. 

Reagents. Danatrol capsules were donated by the 


Clinical Research Division of Sterling Drug, Ltd., 
` Winthrop Laboratories, Aurora, Ontario. Danazol was 


extracted from these capsules by shaking the equiva- 
lent. of 200 mg of danazol (two capsules) in 15 ml of 
redistilled ethanol for 30 minutes in a metabolic 
shaker. The ethanolic extract was filtered (Whatman 
No. 1 filter paper; qualitative) and the concentration of 
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Fig. 3. Estradiol-17€ secretion by luteal cells in the presence of 
various concentrations of danazol in vitro. Each point repre- 
sents the mean + SE of four incubations. 
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Fig. 4. Dose-response relationship between danazol concen- 
tration and inhibition of progesterone secretion by luteal cells 
in vitro. Each point represents the mean = SE of four incuba- 
tions. — 


danazol was determined spectrophotometrically, as- 
suming that the molar extinction coefficient for 
danazol at 286 nm is 11,300 (Merck Index). The danazol 
extract. was diluted to the required concentrations in 
redistilled ethanol and added to cell cultures in a vol- 


ume of 10 ul. Control cultures received an equal vol-, 


ume of redistilled ethanol. Hormones added to the cul- 
ture medium were testosterone (T, Sigma) and highly 
purified ovine LH (No. G8-222B), donated by Dr. 
Harold Papkoff, University of California, San Fran- 
cisco. i 

Statistical analysis. Analysis of variance and Dun- 
can's New Multiple Range Test!" were used to test for 
statistical significance of difference due to treatment. 
When there was evidence of heterogeneity of variance, 
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statistical analysis was performed on logarithmically 
transformed data. 


Results 


Effects of danazol on E; and P, secretion by por- 
cine granulosa cells. E; secretion by pórcine granulosa 
cells was low in the absence of exogenous aromatizable 
substrate, but was markedly increased when testoster- 
one was added to the cultures (Table I, Fig. 1). 
Danazol, at concentrations of 3 and 30 uM, sig- 
nificantly (P < 0.01) inhibited E; secretion by granu- 
losa cells cultured in the presence (Fig. 1) but not the 
absence (Table I) of Т. 

Table 11 shows the effect of danazol (30 4M) on P, 
secretion by granulosa cells isolated from follicles of an 
individual pig. Analysis of variance of logarithmically 
transformed data revealed a significant (P « 0.001) in- 
teraction between danazol and LH, brought about be- 


: cause danazol inhibited LH-stimulated (82%) P, secre- 


tion to a greater degree than nonstimulated secretion 


(4295. ` 


The influence of various concentrations of danazol 
on E; (in the presence of 0.5 uM T) and P, secretion by 
granulosa cells pooled from follicles of one pig is shown 
in Fig. 2. The antisteroidogenic effects of danazol were 
dose dependent and a significant (P « 0.05) inhibition 
of Ez secretion was detected at a concentration of 3 uM. 
Inhibition of P, secretion by danazol did not deviate 
significantly from linearity. À 

Effect of danazol on Ез and P, secretion by porcine 
lutea! cells. E; secretion by porcine luteal cells was low 
in the absence of an exogenous aromatizable substrate 
(Fig. 3). Although addition of T (0.5 uM) to the culture 
medium significantly increased this steroidogenic ac- 
tivity fivefold, it was comparable to that observed with 
granulosa cells cultured in the absence of the exoge- 
nous androgen. Danazol had no effect on E; secretion 
by these cells at concentrations in the range of 0.03 to 
30 aM. In contrast, these cells secreted large amounts: 
of P, during the 24 hour culture period and this ste- 
roidogenic activity was inhibited by danazolin a dose- 
related manner (Fig. 4). : 


Comment 


Although it has been stated on numerous occasions 
that danazol is a selective inhibitor of gonadotropin 
secretion and/or release, the conclusion that the thera- 
peutic effects of this compound may be attributed to its 
antigonadotropic action, ^^ ® 18 however, has not been 
unequivocal.® !* ?° Recent studies by Barbieri and as- 
sóciates? on the effects of danazol in male rats have 
demonstrated that danazol, at a dose of 5 mg/kg of 
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body weight, significantly suppressed serum testoster- - 


one levels but concomitantly elevated serum LH. These 
in vivo findings suggest that danazol may also inhibit 
gonadal steroidogenesis independent of its antigo- 
nadotropic action. Results from the present studies 
support this possibility in thaz danazol inhibited Р, se- 
cretion ‘by granulosa and luteal cells in vitro. This in- 
hibitory effect of danazol was demonstrated i in both the 
presence and absence of gonadotropic stimulation. 
Whether danazol exerts its influerice on P, production 
at the gonadotropin receptor level and/or at a later 
enzymatic step(s) in the biosynthetic pathway is not 


clear. However, the observation” that danazol is a po- 


tent inhibitor of microsomal. 38-hydroxy-steroid dehy- 
drogenase of hamster ovary, rat testis, and adrenal in 
vitro supports the latter contention. B 

It has been demonstrated that premenopausal 
women and monkeys administered danazol have nor- 
mal basal LH and FSH levels, but do not exhibit mid- 


cycle E; and gonadotropin surges.® ® 2 22 The present _ 


study has shown that danazol depresses E, secretion by 
porcine granulosa cells in vitro by inhibition of the 
aromatase enzyme system. Similar résults have been 
obtained. when human. granulosa. cells were cultured i in 
the presence of danazol (Henderson, Tsang, and 
Armstrong, unpublished data). These observations, to- 
gether with the finding that danazol inhibits ovarian 
l7o-hydroxylase and 17 ,20-:уаѕе in vitro,” further 
support, the онип that danazol may inhibit di- 
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rectly ovarian steroidogenesis and thus prevent the . 
preovulatory E, surge which culminates in the midcycle 


. gonadotropin peak.” ` 


The mechanism(s) by which danazol inhibits the. 
aromatase of. granulosa cells is not known. However, 
Barbieri and associates? have suggested that danazol 
may act in vitro by competitively inhibiting the binding 
of substrates to the active sites of cytochrome P- 
450- -dependent enzymes. It is possible that danazol 
may also exert a similar effect on the cytochrome P-450 
system involved in aromatization in the ovaries. 

The reason for the apparent inability of danazol to 
inhibit Е, secretion by porcine luteal cells and by granu- 
losa cells cultured in the absence of exogenous T is 
unknown. However, small changes in the secretion of 
E, may have been masked by the relatively large ex- 
perimental variation within each treatment group, thus 
making it difficult to detect any inhibition by danazol. 

The clinical implications of the present findings re- 
main spéculative. Since danazol is used clinically in the 
manàgement of endometriosis and chronic cystic mas- 
titis and since these disease states are supported at least 
in part by endogenous gonadal steroids, it is tempting 
to infer that- danazol exerts its therapeutic effects at 


_ least partly by direct inhibition of ovarian steroidogen- 
, esis: The ability of danazol to supress luteal function 


and to interfere with the maintenance of pregnancy is 
оешу under investigation. 
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Experience in treating two hundred and eighty-eight 
patients with endometrial carcinoma from 


` 1968 to 1972 


R. P. BECK, M.D.C.M., Е.Е.С.О.С., Е.А.С.О.С., F.R.C.S.(C.) 


Edmonton, Alberta, Canada 


The results in treatment of 288 patients with endometria! carcinoma (1968 to 1972) were compared 
to results achieved in a similar series of 236 patients (1962 :0 1967) at The University of Alberta, 
Edmonton, Alberta, Canada. The overall 5 year survival rate for the 524 patients was 76.196 (75.496 
when Stage 0 is excluded), with generally better results in the more recent series except in treating 
Stage I! disease. The overall 5 year survival rate for Stage | disease in the more recent series was 
89.196. Parameters for assessing a prognosis and management plan are indicated, with emphasis 
on the identification of high-risk Stage | cases. (AM. J. OBSTET. GYNECOL. 133:260, 1979.) 


THE MANAGEMENT ОЁ all malignant disease in North- 
ern and Central Alberta, Canada, is overviewed by the 
Cross Cancer Institute which is affiliated with the Fac- 
ulty of Medicine at The University of Alberta in Ed- 
monton. All patients diagnosed as having malignant 
disease and treated for the same in this geographic area 


are registered at the Cross Cancer Institute. Virtually’ 


all malignant disease occurring in people living in the 
aforementioned geographic area is registered at this 
Institute. During the inclusive years 1968 to 1972, 
there were 288 new patients registered with the diag- 
nosis of endometrial carcinoma. Thirteen of these pa- 
tients had carcinoma in situ of the endometrium. The 
great majority of these patients were managed by ob- 


stetricians/gynecologists in Edmonton and Red Deer. : 


All of the radiotherapy was performed at or over- 
viewed by the Cross Cancer Institute. Obstetricians/ 
gynecologists in Northern and Central Alberta have 
generally agreed to have one of two gynecologists in 
the area insert all radium. All external radiation was 
given at the Cross Cancer Institute by its attending ra- 
diotherapists. All surgical treatment of these patients, 
with four exceptions, was performed by certified spe- 
cialists in obszetrics and gynecology. In one instance the 
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total hysterectomy and bilateral salpingo-oophorec- 
tomy were performed by a general surgeon, and in | 
three instances the same procedure was performed 
by general practitioners. All chemotherapy was con- 
ducted at or supervised by the Cross Cancer Institute. 
The results in treating 236 cases of endometrial car- 
cinoma at the Cross Cancer Institute, 1962 to 1967 in- 


` clusive, have been presented at an international con- 


gress at Oxford in 1973.* The primary purpose of the 
current 5 year review was to compare our results with 
the aforementioned 6 year review.* 


Methods 


The age and menopausal status at the time of diag- 
nosis were ascertained for each of the patients. In all 
cases, full pathologic documentation was available and 
the pathology reports were reviewed with respect to 
interesting associated pathologic conditions: the occur- 
rences of squamous metaplasia and acanthomatous 
changes in the tumor, the degree of myometrial inva- 
sion in Stage I disease, Broder's grading of the tumor, 
and the incidence of residual carcinoma in postradia- 
tion hysterectomy or curettage specimens. The tumor 
was staged in each case according to International Stag- 
ing criteria. However, Stage I cases were not substaged 
as IA or IB or graded as 1, 2, or 3. The 5 year survival 
rate for each stage of disease was determined ahd the 
status of the 5 year survivors was reviewed. 'The cause 
of death within 5 years was delineated for each case. 
The course of patients with recurrent tumor was stud- 
ied. The results with each primary mode of therapy 
were compared in each stage of disease. Primary ther- 
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apy was defined as “all therapy instituted within three 
months of the commencement of therapy.” The results 
in the 1968 to 1972 series were then compared with the 
results in the 1962 to 1967* series. Unfortunately, a 
positive or negative history of exogenous estrogen 
administration was not consistently recorded in the 
charts, precluding effective assessment of this impor- 
tant consideration. 

Radium or internal radiation refers to a 3,000 to 
4,000 rad cavitary dose. External radiation or cobalt 
refers to a dose of approximately 5,000 rads to the 
pelvis. Provera therapy was given up to a maximum of 
2 gm weekly according to patient tolerance for at least 
one month. 


Results f 
The 288 patients were in an age range of 33 to 90 
years. The mean age was 58.9 years at the time of diag- 
nosis. A review of Table I indicates that the great 


majority of these patients were 50 to 70 years old. . 


Forty-four or 15.396 of the patients were premeno- 
pausal, and none of these patients lost their lives from 
endometrial carcinoma. Two hundred and forty-four 


or 84.7% of the patients were postmenopausal. All ` 


deaths from endometrial carcinoma occurred in post- 
menopausal women, and the mean age of women 
dying from endometrial carcinoma (at the time of di- 
agnosis of the malignancy) was 66.1 years. 

A 84-year-old patient with endometrial carcinoma 


was diagnosed as having Stein-Leventhal syndrome,: 


and one postmenopausal patient with endometrial 
carcinoma was diagnosed as having a granulosa cell 
tumor. In 57 or 19.8% of the 288 patients, there were 
acanthomatous changes in the endometrial adenocar- 


cinoma. Table IJ shows Broder's grading indicated in 


the pathology report or formulated from the pathology 
report. In some instances Broder's grading was not in- 
dicated and there was insufficient descriptive informa- 
tion in the report to formulate a Broder grading. Table 
II also indicates the degree of myometrial invasion in 
230 patients with Stage I endometrial carcinoma. In 97 


patients, there was no pathologic proof of myometrial : 


invasion: In some cases this was due to the fact that no 
hysterectomy was performed (the patient was treated 
with radiotherapy or radiotherapy and chemotherapy 
or received no treatment); some patients were treated 
with preoperative radiation which may have destroyed 
tumor invading the myometrium; in some cases, the 
tumor was undoubtedly limited to the endometrium. 


Only one of the 86 patients showing invasion, limited to · 


the inner half of the myometrium, died of endometrial 
carcinoma. Six of the 47 patients showing invasion of 
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Table I. Age and menopausal status of 288 patients 
with endometrial carcinoma (1968 to 1972) 


| ` No. of 
patients - 


Age (yr): > 
<40 10 
40-49 34 
50-59 117 
60-69 86 
70-79 ‚ . 34 
80-90 7 
Status: 
Premenopausal 44 (18.0%) 
Postmenopausal 244 (82.0%) 


The patients ranged in age from 33 to 90 years (mean, 
58.9 years). 


Table II. Pathologic correlations 


5 : | No. cases : 


"Stein-Leventhal syndrome 1 
Granulosa cell tumor 1 
Adenoacanthoma ~ 57 (19.8%) \ - 
Myometrial invasion, Stage I (230 cases): 
- No pathologic proof ; 97 
-Superficial* 86 
Deep 47 
Residual carcinoma after radiation 33 (in 82 cases or 40.2%) 
in hysterectomy or curettage 
specimens 
Broder's grade: 
In situ 8 
1 е 84 
2 63 
3 . 29 
4 | ; 22 
No grading 82 


*Less than one half thickness. 


Table III. Other concomitant malignancy 


| | No. of | 
patients 


Second primary ў 22 
Third primary 2 
Frequency in 288 patients 24 (8.3%) 
Type of other malignancy: 
Colon 
Basal cell skin 
Breast 
Ovary 
Granulosa cell 
Cystadenocarcinoma — -« 
Liposarcoma | 
Retroperitoneal sarcoma 
Bladder : 
Rectum 
Kidney 
Leukemia 
Total No. of other primaries 
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. Table IV. Five-year survival rates of 288 patients 
with endometrial carcinoma, 1968 to 1972 ` 









5 yr. survival 









Total No. 
of patients 


0 13 13 100.0 
I 230 205 89.1 
П 19 6 31.6 
ШІ 15 5 33.3 
ІУ 11 1 9.1 
Overall 288 ` 230 79.9 
Excluding Stage 0 275 217 78.9 


Table V. Five-year survivors among 288 patients 
with endometrial carcinoma, 1968 to 1972 


ee 


Total 230 
Alive, free of tumor* 22) 
Alive with recurrence or died at 75 yr.: 9 
Died >5 yr. of tumor i 5 
Died >5 yr. of other cause, 1 
free of tumor* 
Alive and well today* 3 
*Apparently. 


Table VI. Deaths within 5 years among 288 patients 
with endometrial carcinoma, 1968 to 1972 





Stage 
P prp pe pe e 
Deaths.due to tumor 0 11 9 10 9 39* 
Deaths due to other 0 11 4 0 4 16 
causes 
Lost to follow-up о 81 0 0 O0 3 
Total ` 25 13 10 10 58 


*Persistent disease, 25 patients; recurrent disease, 14 
patients. 

{Two patients apparently free of disease at 4 years and one 
patient apparently free of disease at 2 years. 


Table VII. Course of patients with recurrent tumor 


ра 


Recurrence; cured at 5 yr.* 
Recurrence; dead at 5 yr. 
Recurrence; alive with tumor at 5 yr.: 
Alive and well today* 
Died >5 yr. of tumor 
Died >5 yr. of other cause, 
free of tumor* 


b 
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Of 30 recurrences, 11 patients are subsequently appar- 
ently free of disease. 


* Apparently. 
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Fig. 1. The distinction between a true vaginal vault recurrence 
and extension of disease into the vault. The diagram on the 
left represents a true vault recurrence which has a much bet- 
ter prognosis than an extension of disease into the vault, as 
illustrated by the diagram on the right. It is useful to attempt a 
clinical distinction between these two types of recurrence at 


the vaginal vault. : 


the outer half of the myometrium died within 5 years 
of endometrial carcinoma, and another two patients 
from this same group died of this disease 6 years fol- 
lowing treatment. As indicated in Table II, there were 
82 patients in whom a hysterectomy or curettage was 
performed following 5,000 rads of external radiation 


'to the pelvis (by linear accelerator or cobalt bomb) 


and/or 3,000 to 4,000 rads of intrauterine radium. In 
33 or 40.296 of these cases, there was residual endome- 
trial adenocarcinoma in the surgical specimen his- 
tologically unaffected by the radiotherapy. 

Table III indicates that 24 (8.3%) of the 288 patients 
had other concomitant malignancy. Twenty-two pa- 
tients had a second primary malignant lesion and two 
patients had a third primary malignant lesion in addi- 
tion to endometrial adenocarcinoma. Table III indi- 
cates a listing of the 26 other malignancies. 

Table IV shows the 5 vear survival rate for each stage 
of disease. The overall 5 year survival rate for the 288 
patients was 78.9%. This result includes three patients 
who were lost to follow-up (see Table VI) and five pa- 
tients who received no therapy (see Tables IX and XII) 
and excludes 13 patients who had carcinoma in situ, all 
of whom lived 5 years. 

Two hundred and twenty-one of the 230 patients 
who survived 5 years appeared to be free of disease at 
the end of that period. Table V indicates the course of 
the nine patients who were alive at the end of 5 years 
but with recurrent disease. No patients with persistent 
disease lived 5 years. 

Fifty-eight of the 288 patients died within 5 years, 
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Table VIII. Primary («3 months) treatment correlated with stage and results: Stage 0 


















5 yr. deaths 
No. of Death due \ Death due to Lost to 5 yr. 
Mode of therapy patients io tumor other causes follow-up survivors, 
Hysterectomy-BSO 12 0 0 | 0 12 
Radium _1 0 0 0 1 
Total 13 0 0 0 13 


BSO = Bilateral salpingo-oophorectomy. 


Table IX. Primary (<3 months) treatment correlated with stage and results: Stage I 


| 5 ут. deaths 











No. of Death due Death due to Lost to 5yr. 
Mode of therapy patients - to tumor ` other causes follow-up Survivors 





Preoperative radium and hyst.-BSO 74 4 2 1 67 (90.5%) 

Hyst.-BSO . 196 3 4 2 117 (92.8%) 

Other: 30 4 5 0 21 (70.0%) 
Radium 10 3 3 0 4 
Hyst.-BSO 6 1 0 0 5 
Hyst.-BSO 4 0 0 0 4 
No treatment 1 0 1 0 0 

Hyst.-BSO 4 0 1 0 3 
Radium and Provera 2 0 0 0 2 
Preoperative radium, hyst.-BSO 1 0 0 0 1 
Hyst.-BSO 1 0 0 0 1 
Preoperative radium, hyst.-BSO 1 0 0 0 1 

Total . 230 11 11 3 205 


Hyst. = Hysterectomy. 


Table X. Primary (<3 months) treatment correlated with stage and results: Stage II 


5 yr. deaths 


No. of Death due Death due to Lost to 
patients to tumor other causes follow-up 










Mode of therapy | 





Hyst.-BSO 7 4 1 0 2 
Preoperative radium and hyst.-BSO 4 1 0 0 3 
Radium and cobalt 3 1 1 0 1 
Hyst.-BSO 2 2 0 0 0 
Radium 1 0 1 0 0 
Hyst.-BSO and postoperative radium 1 0 1 0 0 
Radium, Cobalt, Provera 1 1 0 0 0 
and Table VI shows that 39 of these deaths were due to rence and extension of pelvic disease into the vault). Six 
endometrial carcinoma. Twenty-five of the 39 deaths patients or 75.096 with vaginal vault recurrence lived 5 
were due to persistent disease, and 14 deaths were due years. Patients who experienced a recurrence of disease 
to recurrent disease, Sixteen patients died of other other than a true vault recurrence had a worse prog- 
causes, and three patients were lost to follow-up and nosis, with only 5 or 22.7% of 22 patients alive and well 
considered as 5 year deaths. at the present time. 
Table VII highlights the courses of the 30 patients Tables VIII to XII indicate the results in each stage 
with recurrent disease, indicating that 11 of these pa- of disease correlated with primary therapy. 
tients were alive and well and apparently free of disease ` Table XIII shows the 5 year results from the Cross 
at the end of 5 years. Eight of the 30 recurrences were ` Cancer Institute in the series of new patients from 1962 
considered to be true vaginal vault recurrences (see to 1967 inclusive. The overall 5 year survival rate was 


Fig. 1 for our distinction between vaginal vault recur- 71.696. The 5 year survival rate for each stage of dis- 
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, Table XI. Primary (<3 months) treatment correlated with stage and results: Stage III 


5 yr. deaths 











No. of Death due Death due to Lost to 5 yr. 
Mode of therapy patients to tumor other causes follow-up Survivors 
Preoperative radium and 1 1 0 0 0 
hyst.-BSO i 
Hyst.-BSO, cobalt and ` 2 9° 0 0 0 
Ргоуега ` 
Hyst.-BSO and cobalt 2 1 0 0 1 
Radium and cobalt 2 2 0 0 0 
Hyst.-BSO* 1 0 0 0 1 
Preoperative radium, hyst.- 1 0 0. 0 1 
BSO, cobalt 
Hyst.-BSO and Provera 1 0 - 0 0 1 
Provera 2 2 0 0 0 
Preoperative radium, hyst.- 2 1 0 0 1 
BSO, cobalt, Provera 
Radium 1 1 0 0 70 





*Spread limited to fallopian tube. 


Table XII. Primary («3 months) treatment correlated with stage and results: Stage IV 













5 yr. deaths 


Death due Death due to Lost to 
lo tumor other causes follow-up 


5 yr. 
Mode of therapy survivors 


No treatment 4 

Hyst.-BSO, cobalt, Provera 2 

Cobalt, Provera 2 

Preoperative radium, hyst.- 2 
BSO, Provera : 

Preoperative radium, hyst.- 1 1 
BSO, cobalt, and Provera 


MEN 
e о ~. о о 
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Table XIII. Comparison of results: Two Edmonton series i 


1962 to 1967 series 1968 to 1972 series 
No. of No. of No. of 






` Both series, 1962 to 1972 











0 2 2 100.0 18 13 100.0 15 15 100.0 
I 209 162 77.5 230 205 89.1 439 367 83.6 
II 6 3 50.0 | 19 6 31.6 25 9 36.0 
ш 11 1 9.1 15 5 33.3 26 6 23.1 
IV 8 1 12.5 11 lc 9.1 19 2 10.5 
Total - 236 169 71.6 288 230 79.9 524 399 76.1 
Totalexcluding ` 234 167. 71.4 275 217 78.9 509 884 75.4 
Stage 0 i 





Table XIV. Results with preoperative radium and surgery versus surgery alone: Stage 1 



















` Death due 





Death due to Lost to 
Series and treatment to tumor other causes follow-up 
1962 to 1967: 
Surgery 63 } 96 90 0 55 87.3 
Preoperative radium and surgery 118 1 102 86.4 
1968 to 1972: f 
Surgery >- 126 3 4 2 117 92.8 
Preoperative radium and surgery 74 4 2: 1 67 90.5 
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Fig. 2. High power (x26) microscopic view of endometrial adenocarcinoma in a premenopausal 
patient. Endometrial adenocarcinoma (upper left of section) can be seen, superficial to normal, 
secretory phase endometrium (below and to right of section). One could entertain the thought of 
slough and necrosis of some of this tumor at menstruation with menstruation possibly exerting a 
retardant effect on the development of such a tumor. 


ease is indicated in Table XIII. Also included in Table 
XIII are the 1968 to 1972 results and the computed 
results for both series, 1962 to 1972. 

Table XIV indicates a comparison of the results in 
treating Stage I disease with preoperative radium fol- 
lowed by surgery (hysterectomy-bilateral salpingo- 
oophorectomy) versus only surgery, in the 1962 to 
1967* and 1968 to 1972 series. In both series, surgery 
alone produced results as good as or slightly better 
than those with preoperative radium plus surgery in 
Stage I disease. 


Comment 

In the 1968 to 1972 and 1962 to 1967* series, there 
was a total of 85 (44 and 41, respectively) premeno- 
pausal women, and none of these women died of en- 
dometrial carcinoma. It seems reasonable to assume 
that cyclic menstruation probably has a retardant effect 
on the progression of endometrial carcinoma through 
slough and necrosis of tumor at menstruation. Perusal 
of Fig. ? showing spread of endometrial adenocarci- 


noma along the surface of the endometrium, overlying 
apparently normal endometrium, lends some credence 
to this presumption. 

Review of associated pathologic conditions suggests 
that although the Stein-Leventhal syndrome? '* and 
postmenopausal granulosa cell tumor? '® !7 are fairly 
frequently associated with endometrial carcinoma, 
endometrial carcinoma is uncommonly associated with 
a granulosa cell tumor or the Stein-Leventhal syn- 
drome. The 20% incidence of acanthomatous change 
in the endometrial adenocarcinomas seemed surpris- 
ingly high to me, although Blaustein? indicates the in- 
cidence ranges from 10.8% to 29.7% and that the more 
sections one takes the more one is likely to find squa- 
mous changes. Such histologic change appeared to nei- 
ther worsen nor improve the prognosis for the patient. 
The impaired prognosis for patients with deep myome- 
trial invasion in Stage I disease observed in this series 
supports the view that depth of myometrial invasion is 
one of the most important (if not the most important!) 
criteria for establishing a prognosis or management 








266 Beck 


plan for patients with Stage I endometrial carcinoma. 
The high (40%) incidence of carcinoma histologically 
(and from a management standpoint presumably bio- 
logically) unaffected external* and/or internal? radia- 
tion was surprising (double the usual estimate" 14) and 
upon reflection, there is no apparent explanation for 
this concerning observation. Corscaden,® in 1944, re- 
ported a 75% incidence of residual carcinoma in hys- 
terectomy specimens following radiation. I am not 
aware of as high an incidence of residual carcinoma 
(4056) in the more recent literature. 

A review of Table XIII indicates an improvement in 
5 year survival in the treatment of all stages of disease 
except Stage II. Having carefully reviewed the records 
of the patients with Stage II disease in the 1968 to 1972 
series, I believe that several errors in management oc- 
curred in the treatment of these patients. It appeared 
that the clinician sometimes regarded microscopic 
spread of disease to the cervix too lightly and, instead 
of treating the patient with full internal and possibly 
external radiation followed by hysterectomy-bilateral 
salpingo-oophorectomy, treated the patient with only 
hysterectomy and bilateral adnexal removal with less 
favorable results than with radiation plus surgery (see 
Table X). It was also noted in Stage III and Stage IV 
disease that our clinicians sometimes held back on full 
immediate treatment as though they were holding an- 
other modality of treatment in reserve for treating ad- 
vanced disease. From a review of Stage III and IV 
cases, the aforementioned policy seems unwise, as 
"late" additional treatment did little to help check 
the progress of the disease. I recommend aggressive 
initial treatment of Stages II, III, and IV endometrial 
carcinoma, using all or most of a regimen including 
preoperative radium, hysterectomy-bilateral salpin- 
go-oophorectomy, external pelvic irradiation, and pro- 
gestational therapy, with care to individualize treat- 
ment in an intelligent and humane manner in each 
case. If disease persists or recurs despite the use of this 
aggressive initial therapy, chemotherapy in the form of 
bleomycin sulfate or methotrexate, 5-fluorouracil, and 
cyclophosphamide can be used. 

Persistence of disease obviously carries a terrible 
prognosis (none of our patients lived 5 years with per- 
sistent disease) and the prognosis with recurrent dis- 
ease is generally poor (only 10 of 30 patients are cur- 
rently alive and well). However a distinction (Fig. 1) 
between a true vaginal vault recurrence and extension 
into the vault is of important prognostic significance. 
The 5 year survival rate and apparent freedom from 

*5,000 rads. 

13,000 to 4,000 rad intracavitary dose. 
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disease for a true vault recurrence was 75.0% com- 
pared to 22.7% for recurrence elsewhere. 

Approximately 80% of patients with endometrial 
carcinoma, in areas with good medical education and 
care, have Stage I disease. In the past, contro- 
versy? + % 15 ^in the management of endometrial ade- 
nocarcinoma has usually centered on the use of preop- 
erative radium plus hysterectomy-bilateral salpingo- 
oophorectomy versus surgery alone in Stage I disease 
and more recently has included the side issue”? of sur- 
gery "right after" radiation versus the traditional 6 
week interval. Our experience? * in this regard has 
been recorded earlier and comparison of these two 
therapeutic approaches (including our own compari- 
sons, past and present) has often suffered from lack of 
a controlled therapeutic study employing randomiza- 
tion of patient treatment in a significantly large series. 
Emphasis should be placed not on the latter contro- 
versy but on recognizing high-risk Stage I cases and 
treating these patients with realistic additional therapy. 
In Table 1X (showing results in treating Stage I dis- 
ease), 30 patients receiving "other therapy" were "at 
risk" Stage I cases, and the 5 year survival rate for them 
was 70.0% as compared to a greater than 90% 5 year 
survival rate for other Stage I cases. In formulating a 
prognosis and management program for each patient 
with Stage I disease, the following factors should be 
considered: 

l. Age. Premenopausal patients with endometrial 
adenocarcinoma appear to enjoy an excellent prog- 
nosis. Also, in my opinion (not scientifically substan- 
tiated but rather formulated through general observa- 
tion), older postmenopausal women appear to tolerate 
disease less well than younger postmenopausal women. 

2. Broder's grading of the tumor. Advanced Bro- 
der's grading (Grade 3 or 4) of the tumor per se 
warrants consideration for additional treatment^ !8 
(preoperative radium plus hysterectomy-bilateral sal- 
pingo-oophorectomy or hysterectomy-bilateral salpin- 
go-oophorectomy plus progestational therapy). 

3. Depth of myometrial invasion. If the outer half of 
the myometrium is involved by tumor, the patient's 
prognosis is worsened” + 6 10 and hysterectomy-bilat- 
eral salpingo-oophorectomy should be followed by 
5,000 rads of external pelvic radiation plus progesta- 
tional therapy. 

4. Staging of the disease. If surgery proves the dis- 
ease is not Stage I but rather a more advanced stage, 
full therapy as suggested earlier for Stages II, III, and 
IV should be instituted. 

5. Lymphatic involvement. At surgery for Stage I 


. disease, the external, internal, and common iliac plus 
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para-aortic lymph node routes should be palpated; any 
palpable nodes should be biopsied and, if positive, 
chemotherapy and appropriate external radiation 
should be added to hysterectomy-bilateral salpingo- 
oophorectomy therapy because of a greatly worsened 
prognosis." ? 

6. Involvement of the lower uterine segment. A 
fractional curettage of first the endocervical canal and 
then the corpus of the uterus should be done. The 
curettage of the corpus should in turn be fractional 
with the lower 1 cm of the uterine cavity above the 
internal os curetted first, followed by the rest of the 
uterine cavity. If any malignant cells are obtained in the 
curettage of the endocervical canal, the patient should 
receive full therapy for Stage II disease. If malignant 
cells are found in the curettings of the lower 1 cm of 
the uterine cavity, preoperative radium followed by 
hysterectomy bilateral salpingo-oophorectomy should 
be employed. 
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7. Enlargement of the uterus by tumor. This finding 
carries an ominous prognosis'! because there is a 
greater likelihood of spread beyond the uterus, deep 
invasion of the myometrium, involvement of the lower 
uterine segment, or rupture of the uterus at curettage 
or hysterectomy (a complication which must be assidu- 
ously avoided by extreme care). If it appears that a 
uterus is enlarged by tumor, it is recommended that 
the patient be treated with full radiation (3,000 to 4,000 
rad cavitary dose from radium plus 5,000 rads of ex- 
ternal radiation) followed in 6 weeks by hysterec- 
tomy-bilateral salpingo-oophorectomy. Progestational 
therapy should be added thereafter if surgery indicates 
spread beyond the uterus. 


I wish to acknowledge the help of Mrs. Stella Beau- 
doin and the support and advice of Dr. L. B. Brown, 
Director of the Division of Gynaecology at the Cross 
Cancer Institute, Edmonton, Alberta, Canada, in pre- 
paring this paper. 
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Impact of maternal euglycemia on fetal outcome in 
diabetic pregnancy 


ELI Y. ADASHI* 
HUMBERTO PINTO** 
JOHN E. TYSON 
Baltimore, Maryland 


We examined the relationship between maternal euglycemia and fetal outcome in 81 cases of 
gestational, diet-controlled (GD) diabetes and 32 cases of insulin-dependent diabetes (IDD). The 
perinatal mortality rate was reduced from 2.3% to zero in an 18 month period ending in December, 
1977. Perinatal morbidity in GD and IDD was comparable and independent of age, parity, and 
severity of diabetes. Fasting maternal glucose concentrations correlated positively with the incidence 
of fetal macrosomia (p = < 0.025) which in this study was 8%. While neonatal hypoglycemia of less 
than 24 hours’ duration affected 28% of the neonates, its incidence was also greater in the GD 
group as was macrosomia. Congenital malformations occurred in 4% of cases and were found 
exclusively in GD. These studies confirm our previous observations supporting the hypothesis that 
the control of the maternal glucose concentration is the single most important aspect in the 

f; management of the pregnant diabetic patient. With such control the perinatal mortality rate 

B approaches zero with the outcome of pregnancy being equal for а// diabetic patients. On the other 
p hand, neonatal morbidity can be expected to be higher in women with gestational diabetes identified 
late in pregnancy. Likewise, congenital malformations in this group may represent the influence of 
E uncontrolled glucose metabolism in the early months of gestation which remained undetected due to 
| late registration for prenatal care. (AM. J. OBsTET. GYNECOL. 133:268, 1979.) 





abrupt cessation of maternal glucose transport in the 


poglycemia are well-recognized features of diabetic 
pregnancy and are thought to be related to a thera- 
peutic regimen which fails to impose strict control over 
maternal glycemia.! 
| It has been argued that facilitated transplacental glu- 
cose diffusion transports the maternal hyperglycemic 
impact to the fetal compartment where fetal hy- 
perinsulinemia promotes excessive fat and glycogen 
deposition and hence macrosomia. With delivery, the 
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presence of persistent fetal hyperinsulinemia contrib- 
utes to neonatal hypoglycemia.” 

Numerous metabolic and pathologic observations 
are available to confirm the occurrence of fetal hy- 
perinsulinemia.* Decreased plasma free fatty acid 
concentrations and increased neonatal deposition of in- 
travenously administered glucose have also been de- 
scribed. Positive correlations between cord insulin and 
birth weight as well as an inverse relationship between 
maternal blood glucose levels during the last weeks of 
gestation seem to further support the need for stricter 
maternal metabolic control in an attempt to reduce the 
unwanted sequelae normally found in the infant of the 
diabetic mother.* 

Finally, the restoration of physiologic or near phys- 
iologic glucose homeostasis to the pregnant diabetic 
patient brings about a uniform reduction in perinatal 
deaths and morbidity.* ê While the studies are appar- 
ently sound in design, none has demonstrated a firm 
correlation between the degree of maternal metabolic 
control and fetal outcome. 

Clinical management in our clinic has long sup- 
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ported physiologic euglycemia in the pregnant diabetic 
patient," although certain authors? have expressed res- 
ervations. Principal among the criticisms have been the 
level at which the maternal glucose concentration has 
been maintained and the possible risk of maternal or 
fetal compromise as a result of hypoglycemia. Unfor- 
tunately, what few studies have been performed on 
pregnancy hypoglycemia are as yet inconclusive for any 
short- or long-term effect on the fetus.’ 

Using a program of strict metabolic management in- 
cluding patient education on the management of her 
own diabetes, we have been able to correlate the degree 
of maternal diabetic control with gestational outcome. 
Furthermore, these data test the hypothesis that under 
such control a comparable fetal outcome can be antici- 
pated for all classes of diabetes. Thus, the prognostic 
value of the current White" system may eventually give 
way to a simplified alternative.’ 


Material and methods 


Experience with the management of diabetic preg- 
nancy in the Obstetric Endocrine Clinic of The Johns 
Hopkins Hospital over an 18 month period, ending 
December, 1977, has been analyzed. Requirements for 
inclusion in the study were defined by a pre-established 
data collection base reported previously.’ A total of 113 
maternal-fetal chart pairs were reviewed. 

Management approach. Entire prenatal care was 
administered by the obstetric staff.’ Screening for ges- 
tational diabetes was accomplished in the Outpatient 
Clinic on the basis of two or more of the criteria previ- 
ously described while abnormal glucose tolerance was 
recognized in accordance with the criteria of O'Sullivan 
and associates!! for blood glucose. 

After diagnosis, weekly visits to the Obstetrical En- 
docrine Clinic were associated with a standard obstetric 
evaluation and the recording of a fasting blood glucose 
concentration. At alternate visits, a two-hour post- 
prandial glucose value was also obtained. Accurate dat- 
ing of the pregnancy by standard obstetric milestones 
including last menstrual period and the first obser- 
vance of fetal heart tones was combined with a liberal 
use of ultrasonography and the lecithin/sphingomye- 
lin (L/S) ratio. Postnatal dating of the infant by 
Dubowitz scoring was also performed. The daily caloric 
intake of each patient was initially 1,800 calories and no 
increments in diet were made unless fasting ketonuria 
was observed. 

Patients were instructed in the use of glucose 
oxidase-impregnated test sticks and were asked to ob- 
tain a determination of blood glucose concentration 
daily before breakfast. A concerted effort was made to 
maintain the plasma glucose concentration below 100 
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mg/100 ml throughout gestation regardless of the se- 
verity of the diabetes. Blood sugar values in excess of 
this were treated with either diet adjustments or an 
increase in daily insulin. A liberal admission policy was 
employed to document overall daily control of capbo- 
hydrate metabolism by means of frequent blood sam- 
pling (glucose paneling).’ A failure of gestational dia- 
betic patients to maintain euglycemic control with diet 
alone resulted in the institution of insulin therapy. 

In the absence of maternal or fetal complications, 
gestational diabetic patients were allowed to go to term. 
Insulin-dependent diabetic patients were closely moni- 
tored until the thirty-eighth week of gestation, at which 
time they were considered acceptable for delivery 
based upon pregnancy dating or an L/S ratio of 2 or 
greater. The proposed mode of delivery for all patients 
was vaginal unless otherwise indicated. 

Definitions and methodology Fetal macrosomia was 
defined as a birth weight in excess of 4,000 grams at the 
time of delivery. Placental macrosomia was judged to 
be a placental weight in excess of 660 grams as derived 
by applying the standard placental-fetal ratio (1/6) to 
the definition of fetal macrosomia. 

Neonatal blood sampling was performed every 15 
minutes for the first hour and hourly thereafter follow- 
ing delivery. An infant was deemed hypoglycemic 
when, during the first 24 hours of life, a blood sugar 
determination of 30 mg/100 ml or less in an infant 
weighing 2,500 grams or more was obtained. The cor- 
responding figure for infants weighing less than 2,500 
grams was 20 mg/100 ml." Sea-level fetal growth 
charts were employed for the calculations of expected 
weight for gestational age for all infants. 

Individual birth weights were corrected for parity, 
race, and sex." Chi-square (corrected for continuity) 
and single-tailed Student's t tests were used for statisti- 
cal analysis. 


Results 


The course and outcome of 113 pregnancies com- 
plicated by diabetes were reviewed, of which 81 cases 
were defined as gestational-diet-controlled diabetes 
(GD); six, as gestational-insulin-controlled diabetes; 
and 26, as pregestational-insulin-dependent diabetes. 
For statistical purposes, insulin-requiring cases were 
grouped as IDD. 

In previous confinements these patients had a cumu- 
lative past perinatal mortality rate of 227/1,000 live 
births. Cumulative past reproductive loss in 50 parous 
patients with GD was 13 of 247 potentially viable preg- 
nancies, for a rate of 52/1,000. Reproductive loss in 31 
potentially viable pregnancies among patients with 
IDD produced a perinatal mortality rate of 225/1,000. 
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Table I. Fetal outcome event rates in 81 cases of gestational diabetes and 32 cases of pregestational IDD 





Perinatal mor- 
tality rate 
(per 1,000 ` 

total births) 








Fetal 
macrosomia 


rate (96) 





Population 
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Large for 
gestational | Placental mac- Neonatal hy- Congenital mal- 
age (%) rosomia (96) poglycemia (90) | formation (%) 









GD 81 0 9.8 14.1 24.6 7.1 5.8 

IDD 32 0 3.1 34.3 37.5 40.9 0 

Total 113 0 8 21.2 28.3 16.6 3.8 

Significance - - NS* NS NS «0.05 NS 
*NS = Not significant. 





Table II. The impact of maternal age on gestational outcome in gestational diabetes 












Fetal mac- 


Age (yr.) rosomia (96) 


















Large for 
Placental mac- gestational Neonatal hy- 
rosomia (%) age (96) poglycemia (96) 






225 42 14.2 30.9 19.0 10.0 
«25 39 5.1 20.5 12.8 3.8 
Significance - NS NS NS NS 





Relative contributions to this group by the White clas- 
sification were: Class B, 12; Class C, 10; Class D, nine; 
and Class F, one. 

As seen in Table I, overall fetal macrosomia in the 
current pregnancy was 8% with a neonatal hypogly- 
cemia rate of 16.6%. The corresponding figures were 
21.2% for "largeness" for gestational age and 28.3% 
for placental macrosomia. Congenital malformation 
rate was 3.8% and malformations were encountered 
exclusively in GD. The anomalies observed consisted of 
one ventricular septal defect, one case of pulmonary 
artery stenosis, and one case of hypertrophic pyloric 
stenosis. н 

Reference pregnancy. Mean maternal age in both 
groups was comparable at 25.8 for patients with GD 
and 25.2 for patients with IDD. Forty-two women with 
GD were 25 years old or older, and 38% were nullipar- 
ous compared to 42% of women with IDD. The mean 
weekly third-trimester fasting plasma glucose concen- 
tration in GD was 96.1 + 2.6 mg/100 ml. This com- 
pares to a mean fasting glucose concentration in IDD 
from 107.5 + 5 mg/100 ml. 

The mean gestational age at delivery for patients 
with GD was 39.1 weeks compared to 36.5 weeks for 
women with IDD. Cesarean section was performed in 
23% of women with GD based primarily on past 
obstetric history. The cesarean section rate in IDD was 
66%. The mean insulin requirement of women with 
IDD at term was 75 U per day. 

Whereas women with GD spent an average of 11.5 
days in hospital throughout gestation and post partum, 
the mean maternal hospitalization for women with IDD 
was 37.7 days. This latter figure included a mandatory 


7 day admission before delivery and usually 7 days post 
partum. 

Birth weight. When corrected for age, sex, and par- 
ity, the mean birth weight for infants of mothers with 
GD was 3,968 + 56 grams compared to 3,120 + 96 
grams for infants of mothers with IDD. Percentile 
analysis of birth weight revealed incidences of 6.1% for 
small infants, age 79.8% for appropriate for gestational 
(data not shown), and 14.1% for large for gestational 
age (Table I). This compared to a value of 34.3% of 
infants large for gestational age in the IDD group. This 
latter figure also incorporates a 3.1% incidence of fetal 
macrosomia. In the GD group the incidence of fetal 
macrosomia was 9.8%. In women aged 25 or older this 
was broken down into 7.4% as compared to 2.4% in 
women under 25 years of age. The difference, how- 
ever, was not statistically significant. 

There was a clear trend toward fetal macrosomia in 
those mothers receiving higher insulin dosages, and a 
trend toward higher birth-weight percentiles could also 
be discerned with deteriorating maternal carbohydrate 
metabolism. 

Analysis by parity status disclosed a 16% fetal mac- 
rosomia rate in the parous subpopulation of GD as ор- 
posed to zero in nulliparous women (p < 0.05). Fasting 
maternal plasma glucose concentrations beyond the 
seventeenth week of gestation correlated positively 
with the incidence of fetal macrosomia (p < 0.025) as 
shown in Fig. 1. A correlation remained significant 
(p < 0.05) with values in those women where glucose 
sampling was limited to the last trimester. 

In contrast to fasting maternal plasma glucose levels, 
no correlation was demonstrated between infant birth 
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Fig. 1. Mean fasting plasma glucose concentrations observed 
from 17 weeks onward in mothers with gestational diabetes 
delivered of macrosomic or nonmacrosomic infants. 


weight and the degree of maternal hyperglycemia in 
the first, second, or third hour of an oral glucose toler- 
ance test. Birth-weight percentile analysis by maternal 
age disclosed a higher incidence of infants large for 
gestational dates in women aged 25 or older. 

Examination of birth-weight percentiles revealed 
fasting maternal glucose concentrations in women with 
GD beyond 17 weeks’ gestation to be significantly 
higher in large infants as compared with those appro- 
priate for gestational age (p < 0.25) (Fig. 2). 

Placental weight. Placental weight for infants 
of mothers with GD was 628 + 18.4 grams compared 
to 644 + 20 grams for those with IDD. The overall 
incidence of placental macrosomia was 24.6% in GD 
and 37.5% in IDD (see Table II). Analysis by maternal 
age of pregnancies in patients with GD disclosed a 
16.1% incidence of large placentas in women aged 25 
or older compared with 9.8% in women under 25 years 
of age. Analysis of parity status disclosed a 32% inci- 
dence of large placentas in parous women versus 
62.1% in nulliparous women. These differences were 
not significant. 

As shown in Fig. 3, second- and third-trimester ma- 
ternal plasma glucose concentrations were significantly 
increased in women with macrosomic placentas 
(p < 0.005). At the same time, fasting maternal plasma 
glucose concentrations beyond 17 weeks’ gestation in 
mothers with GD correlated positively with the inci- 
dence of placental macrosomia (p < 0.005). 

Neonatal hypoglycemia. The overall incidence of 
neonatal hypoglycemia in women with GD was 7.1% 
compared to 40.9% in IDD. Parity status analysis of 
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Fig. 2. Mean fasting plasma glucose concentrations observed 
from 17 weeks onward in mothers with gestational diabetes 
delivered of large or appropriate-for-age infants. 


neonatal hypoglycemia disclosed incidences of 9.4 and 
4.2 for parous and nulliparous women, respectively. 
Sample size precluded meaningful correlations be- 
tween the quality of maternal diabetic control and the 
incidence of neonatal hypoglycemia in both groups 
(Table II). 

Neonatal course. Apgar scores were similar in both 
groups at 1 and 5 minutes. The overall incidence of an 
Apgar score of less than 7 at 5 minutes in women with 
GD was 1.2%. Only 7.4% of neonates whose mothers 
had GD were admitted to the Neonatal Intensive Care 
Nursery for a mean stay of 4.6 days per infant, the 
principal indication being first hour hypoglycemia. 

All infants of mothers with IDD were admitted to the 
Neonatal Intensive Care Nursery for at least 12 hours 
as part of the protocol. A mean stay of 6.1 days was 
required for 63.6% of these infants. 

Analysis by age, parity status, and diabetic class 
(White classification) failed to disclose significant dif- 
ferences in gestational outcome between GD and IDD 
populations. 


Comment 


The use of the word "rigid" to define the type of 
metabolic control exercised over patients in this series 
has led to the presumption that a significant risk of 
maternal (and fetal) hypoglycemia exists." * It would 
therefore seem more appropriate to consider using the 
term “physiologic” control based upon plasma glucose 
profiles obtained in nondiabetic pregnancy.* Thus, an 
inquiry into the association between maternal glycemia 
and gestational outcome and a further analysis of the 
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Fig. 3. Mean fasting plasma glucose concentrations observed 
from 17 weeks onward in mothers with gestational diabetes 
and macrosomic or nonmacrosomic placentas. 


influence of age, parity, severity of diabetes, and de- 
gree of metabolic control constituted the main objec- 
tives of the present study. 

In pursuit of the first objective, advantage was taken 
of a large data pool of weekly maternal fasting glucose 
determinations made by the patient at home using glu- 
cose oxidase-impregnated test sticks. These data were 
then correlated with the corresponding rate of well- 
accepted fetal outcome variables which bore no sig- 
nificance whatsoever to our perinatal mortality rate of 
zero. 

Previous attempts to obtain such data were only par- 
tially successful, mostly due to limited sampling tech- 
niques, yet the small sample size in this study alone may 
have contributed to the absence of perinatal deaths. 
The severity of IDD is seen in the rather high daily 
insulin requirement. Furthermore, the diagnosis of GD 
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was usually based on glucose values well in excess of 
two standard deviations above the mean for glucose 
tolerance." 

Some of the more representative correlations of this 
study (Figs. 1 to 3) indicate a statistical significance be- 
tween the maternal blood glucose concentration and 
birth weight, whereas other studies have not done 
so.* © Stated differently, mothers of macrosomic in- 
fants (large for gestational age) displayed lower stan- 
dards of long-term diabetic control as opposed to 
mothers in either group who had nonmacrosomic in- 
fants (appropriate for gestational age). Similar results 
have been reported by Abell and associates.” Predict- 
ably, the long-term nature of maternal hyperglycemia 
renders spot glucose determinations of limited prog- 
nostic significance as confirmed by a lack of correlation 
between the degree of hyperglycemia during oral glu- 
cose testing and the infant birth weight." 

A growing number of clinical observers, however, 
report improved fetal outcome under a more exacting 
program of maternal metabolic control.': ® 8 Of all pa- 
rameters studied, declining perinatal mortality rates at- 
test most convincingly to the efficacy of such an ap- 
proach. Karlsson and Kjellmer! were able to reduce 
overall perinatal mortality rates to 3.896. Mean blood 
glucose levels in excess of 100 mg/100 ml were asso- 
ciated with a fourfold to sixfold increase in perinatal 
deaths.! Gyves and associates? reported similar results 
in a study of 96 diabetic pregnancies in whom the 
combined perinatal mortality rate was reduced from 
13.5 to 4.2%. More recent observations by Gabbe and 
associates lend further support to the above-men- 
tioned trends. 

This Center has seen a parallel decline in perinatal 
deaths since data collection was begun in 1969. From a 
rate of 37.5% in 1960, the rate reached 2.3% in 1976.7 
The present series has witnessed no subsequent perina- 
tal loss despite the severity of the diabetes in the women 
with IDD measured by the daily insulin requirement at 
term. 

Significant to our study, however, is a consideration 
of the number of prenatal visits given each woman. 
Whereas traditional obstetric diabetic management 
suggests a woman be seen biweekly by either an inter- 
nist or an obstetrician,* care in our Center is provided 
on a weekly basis with interim blood glucose determina- 
tions performed by the patient herself using glucose 
oxidase-impregnated test sticks. Despite this, the 
overall fetal macrosomia rate in our series was 896 
compared to a 5% incidence for the pregnant popula- 
tion at large.'® While the above figures compare most 
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favorably with those reported by other centers, there is 
nevertheless the feeling that hyperglycemia, transient 
though it may be, may occur at hours when traditional 
sampling for blood glucose determinations is not made. 

The complete lack of small-for-gestational age in- 
fants in our IDD group may emphasize a significant 
discrepancy based upon evaluating an infant by weight 
instead of other parameters. In the presence of a fixed 
caloric intake and the lack of impact of age, parity, and 
severity of diabetes, the maternal glycemic status would 
seem to emerge as a major determinant of gestational 
outcome. These findings appear to support the hy- 
pothesis that the maintenance of physiologic eugly- 
cemia is the most important aspect in the management 
of a pregnant diabetic patient. 

Although several authors? have attempted to identify 
the risk ratio of hypoglycemia occurring in maternal 
gestation, no quantitative or qualitative evidence is 
available to clearly identify developmental impairment 
in infants whose mothers suffered transient hypogly- 
cemia. Furthermore, the work of Churchill and asso- 
ciates" suggests that hypoglycemia with ketonuria 
(representing a pattern of starvation) carries with it 
more risk than hypoglycemia alone. We believe that 
adherence to a model of metabolic control as recently 
proposed by Siperstein and associates'® fails to include 
physiologic changes in carbohydrate metabolism which 
accompany pregnancy. Thus, following such a regimen 
will promote not only a greater degree of fetal mac- 
rosomia but intrauterine death as well. 

Of all outcome variables, congenital malformations 
were exclusively encountered among infants of moth- 
ers with gestational diabetes. Case-by-case analysis re- 
veals that in all three instances the diagnosis of gesta- 
tional diabetes was delayed to the very last weeks of 
gestation, with the bulk portion of the pregnancy left 
untreated. In at least one case, glucose intolerance was 
known to have been documented at 1 1 weeks’ gestation 
during a previous pregnancy. Congenital malforma- 
tions in this group may thus represent the influence of 
uncontrolled carbohydrate metabolism in the early 
months of gestation. Experimental evidence in support 
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of the above contention can be gleaned from elegant 
experiments in mice rendered diabetic with Alloxan in 
which insulin therapy has significantly reduced the in- 
cidence of malformations compared with the untreated 
state." . 

Finally, maternal age has frequently been implicated 
as an independent risk factor in the outcome of gesta- 
tional diabetes. O'Sullivan and associates! found that 
mothers aged 25 and older were at higher risk than 
those under 25 years of age. To examine these alleged 
associations, the gestational diabetic study population 
was further analyzed by age using age 25 as the cut-off 
point, as shown in Table I. For none of the event rates 
examined could one establish a difference of statistical 
significance between the subpopulations at hand. The 
negative correlation confirms the recent findings of 
Gyves and associates," who were using a similar man- 
agement protocol. 

Rationale for our management still includes a sig- 
nificant amount of patient education where self- 
discipline involving the measurement of daily fasting 
blood glucose determinations enhances perinatal sal- 
vage. Educative level or social status appears as an un- 
important factor in our study since 70% of our patient 
population is indigent, poorly schooled, yet amenable 
to direction and instruction. Since 90% of our patients 
were attended by a resident staff, the success of the 
management is related more to the protocol under 
which patients are treated than to the experience of the 
individual providing treatment. As mentioned previ- 
ously, the impact of weekly prenatal care may in itself 
have provided for an overall improvement in fetal sal- 
vage without the addition of rigid metabolic control. 
Only a careful prospective case-control study of gesta- 
tional diabetes will answer such questions. 

In summary, an attempt to maintain physiologic eu- 
glycemia in gestational and pregestational diabetic 
women has brought about a significant reduction in 
overall perinatal morbidity and mortality rates and the 
use of a standardized protocol has removed the dispar- 
ity in pregnancy outcome normally reported for these 
cases. 
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high cure rates | 
in only 7 days 


One applicatorful of MONISTAT 7 Vaginal Cream, every night 

for only 7 nights, produces significantly high cure rates in pregnantt 
and non-pregnant patients, patients on antibiotics or hormonal 
therapy, and those treated with other medications. After a single 
course of therapy, cured patients remained symptom-free with 
negative cultures throughout the menstrual cycle. 


prompt symptomatic relief 


MONISTAT 7 Vaginal Cream contacts rapidly and intimately with 
infected tissues for prompt relief of symptoms of vulvovaginal candidiasis. 


patient acceptance 


The shorter, simpler course of therapy is convenient, easy to follow, 
easy to use, easy to comply with, and well-accepted by many women. 


+MONISTAT 7 Vaginal Cream may be used in second and third trimester patients. However, in first 
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See Precautions in Prescribing Information. 
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rule out other pathogens. 

Pregnancy: Since MONISTAT is absorbed in small amounts from the human vagina, it should be used in the first 
trimester of pregnancy only when the physician considers it essential to the welfare of the patient. Clinical studies, 
during which MONISTAT was used for 14 days, included 209 pregnant patients. Follow-up reports now available in 
117 of these patients reveal no adverse effects or complications attributable to MONISTAT therapy in infants born to 
these women. 

Adverse reactions During clinical studies with MONISTAT for a 14-day regimen, 39 of the 528 patients (7.4%) 
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effective course of therapy with MONISTAT, demonstrates that a regimen of seven or more 
days has a cure rate equivalent to the 14-day regimen. The graphic representation of this 
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therapeutic cure rate and the shaded area represents the 95% confidence interval. 
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bedtime for seven days. Course of therapy may be repeated after other pathogens hove been 
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If she finds her contraceptive difficult—or 
feels it might be dangerous—she may not use 
it. That's probably why an increasing 
number of physicians are recommending 
ENCARE OVAL. So simple, it actually 
encourages the regular use necessary for 
effectiveness. And ENCARE OVAL is free 
from systemic side effects. 
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for quick, easy insertion without applicators 
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a spermicidal foam across the cervical os. 
This provides highly reliable spermicidal pro- 
tection against pregnancy, when properly 
used. However, no contraceptive method 
provides an absolute guarantee against 
becoming pregnant. 


For all her fertile years 
Since ENCARE OVAL contains no hor- 
mones, it does not disrupt body chemistry. 
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a special risk, the contraceptive program 
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Estradiol, the active estrogen at the 
cellular level 


Estradiol is the primary estrogen of the human 
ovary—estrone and estriol are considered 

its oxygenated metabolites'—and the major. 
estrogen secreted during the reproductive 

life of the woman.? 


Estradiol, not estrone, is the logical | 


estrogen to replace 


At menopause the normal cyclical production 
of estradiol declinas, resulting for many 
women in the unpleasant symptoms of 
estrogen deficiency—hot flushes and atrophic 
vaginitis being the most common. ESTRACE 
provides the estradiol the ovary produced in 
the premenopausal years. : 


ESTRACE.. 
estradiol 


Estradiol was lorg thought desirable in oral 
estrogen replacement therapy, but adminis- 
tration was not practical owing to erratic 
absorption. With the technique of microniza- 
tion, dependable oral absorption has been 
demonstrated.*- 


. the orally effective 


scored tablets 


ESTRACE is rapidly absorbed, active at the 
cellular level, and follows the normal meta- 
bolic pathways in its utilization by the body. 
‘-ESTRACE provides objective* and clinical 
evidence? of ready availability and biologic 
-activity because estradiol can be assayed 
in plasma. 


Easy to titrate to lowest effective 
dosage 

ESTRACE is easy to titrate up or down as 
necessary for the individual patient to arrive 
atthe lowest effective dose as soon as possible. 
Available in 1-mg. and 2-mg. scored tablets, 
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1, ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
CARCINOMA. Three independent case control studies have shown an increzsed risk 
of endometrial cancer in postmenopausal women exposed to exogenous е: trogens 
for prolonged periods.1-3 This risk was independent of the other known risk factors 
for endometrial cancer. These studies are further supported by the finding t. at inci- 
dence rates of endometrial cancer have increased sharply since 1969 ~ eight 
different areas of the United States with population based cancer reporting stems, 
an increase which may be related to the rapidly expanding use of estrogens during 
the last decade.4 The three case control studies reported that the risk of endometria 
cancer in estrogen users was about 4.5 to 13.9 times greater than іп nonuses. The 

, tisk appears to depend on both duration of treatment! and on estrogen dcse3 In 
view of these findings, when estrogens are used for the treatment of mencoausal 

' symptoms, the lowest dose that will control symptoms should be utilized and 
medication should be discontinued as soon as possible. When prolonged tres tment 
is medically indicated, the patient should. be reassessed on at least a semi nnual 
basis to determine the need for continued therapy. Although the evidence mst be 
considered preliminary, one study suggests that cyclic administration of low Joses 
of estrogen may carry less risk then continuous administration;3 it therefore appears 
prudent to utilize such a regimen. Close clinical surveillance of all women akin 
estrogens is important. In all cases of undiagnosed persistent or recurring abnorma 
vaginal bleeding, adequate diagnostic measures should be undertaken to rue out 
malignancy. There is no evidence at present that “natural” estrogens аге mce or 
less hazardous than ушш estrogens at equiestrogenic doses. t 

‚ 2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. The use of fenale 
sex hormones, both estrogens and progestagens, during early pregnancy may 
seriously damag the offspring. It has been shown that females exposed in ute-o to 
diethylstilbestroj, a non-steroidal estrogen, have an increased risk of developirg in 
later life а form of vaginal or cervical cancer that is ordinarily extremely гаге.5,6 “his 
risk has been estimated as not greater than 4 per 1000 exposures.? Furthermo:, a 
high percentage of such exposed women (from 30 to 90 percent) have been fcund 
to have vaginal adenosis,8-12 epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are precursors 
of malignancy. Although similar data are not available with the use of o'her 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormo ses 
and congenital anomalies, including congenital heart defects and limb reducton 
defects.1316 One case control studyl6 estimated a 4.7-fold increased risk of linb 
reduction defects in infants exposed /7 utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatersd 
abortion). Some of these exposures were very short and involved only a few days 5f 
treatment. The data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 
been used during pregnancy in an attempt to treat threatened or habitual abortici. 
There is considerable evidence that estrogens are ineffective for these indications, 
and there is no evidence from well controlled studies that progestagens are effective 
for these uses. If Estrace® is used during pregnancy, or if the patient becomes pre; - 
nant while taking this drug, she should be apprised of the potential risks to the fetus 
and the advisability of pregnancy continuation. | 














Clinical Pharmacology — 17 B-Estradiol is the most potent physiologie estrogen and, in 
fact, is the major ate hormone secreted by the human. Estradiol in Estrace® has 
been micronized and demonstrated to be rapidly and effectively absorbed from tae 
gastrointestinal tract.17 


Indications: Estrace® is indicated in the treatment of: 1. Moderate to severe vasomotar 
symptoms associated with the menopause. (There.is no evidence that estrogens a е 
effective for nervous symptoms or depression which might occur during menopause, ard 
they should not be used to treat these conditions.) 2. Atrophie vaginitis, 3. Kraurose 
vulvae. 4. Female hypogonadism. 5.Female castration. 6. Primary ovarian failure. 
ESTRACE® HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 


PREGNANCY AND'ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED - 


WARNING). 


Contraindications: Estrogens should not oe used in women {or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in priiis 
selected patients with progressing inoperable or radiation resistant disease. 2. Known. or 
suspected estrogen-dependent neoplasia. 3. Known or suspected pregnancy {See Boxed. 
Warning). 4. Undiagnosed abnormal genita! bleeding. 5. Active thrombophlebitis or 
thromboembolic disorders. 6. A past history of thrombophlebitis or thromboembolic dis- 
orders associated with previous estrogen use (except when used in treatment of breast 
or prostatic malignancy). 


Warnings: There is now evidence that estrogens increase the risk of carcinoma of the 
endometrium in humans. (See Boxed Warning.) At the present time there is no evidence 
that estrogens given to postmenopausal women increase the risk of cancer of the breast. 
However, women with a strong family history of breast cancer or who have breast 
. nodules, fibrocystic disease, or abnormal mammograms should be administered an 
estrogen with caution and a careful breast examination should be performed. A recent 
study has reported a 2 to 3-fold increase in the risk of surgically confirmed gail bladder 
disease in women receiving postmenopausal estrogens.18 An increased risk of post-sur- 
gery thromboembolic complications has been reported in users of oral сопітасер- 
fives.1920 |f feasible, estrogen should be discontinued at least 4 weeks before, and not 
resumed until at least 4 weeks after, surgery of the type associated with an increased 
risk of thromboembclism. Estrogens should not be used in persons with thromboembolic 
disorders and they should not be used (except in treatment of malignancy) in persons 
with a history of such disorders in association with estrogen use or in patients with 
cerebral vascular or coronary artery disease. Benign hepatic adenoma should be con- 
sidered in estrogen users having abdominal pain and tenderness, abdominal mass, or hy- 
povolemic shock. Hepato-cellular carcinoma has also been reported in women taking 


| Estradiol. е only estrogen necessary "^ш 
inestrogen replacement therapy 


estrogen-containing oral contraceptives.2! The relationship of this malignancy to these 
drugs is not known at this time. There is now evidence that elevated blood pressure oc- 
curs with use of estrogens іп the menopauseZ2 and blood pressure should be monitcred 
with estrogen use, especially if high doses are used. Diabetic patients taking estrogens 
should be carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 


Precautions: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pressure, breasts, abdomen, and 
pelvic organs, and should include a Papanicolaou smear. Conditions which might be in- 
fluenced by fluid retention such as epilepsy, migraine, and cardiac or renal dysfunction, 
require careful observation. Certain patients may develop undesirable manifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine bleeding, 
mastodynia, etc. Patients with a history of depression should he carefully observed. 
Preexisting uterine fibromyomata may. increase in size while using estrogen. The 
pathologist should be advised of estrogen therapy when relevant specimens are submit- 
ted. If jaundice develops in any patient receiving estrogen, the medication should be dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
in patients with impaired liver function. Estrogens should be used with caution in pa- 
tients with metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. Estrogens should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of estrogen: a. Increased sulfobromophthalein retention; 
b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; in- 
creased Rore nepnrineringuced platelet apgregability; c. Increased thyroid binding 
lobulin (TBG) leading to increased circulating total thyroid hormone, as measured by 
ВІ, T4 by column, or Т4 ‘by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentratton is unaltered; d. Impaired glucose 
tolerance; e, Decreased pregnanediol excretion; f. Reduced response to metyrapone 
test; g. Reduced serum folate- concentration; h. Increased serum triglyceride and 
ahospholipid concentration. As a general principle, the administration of any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in human milk. . 2 
Adverse Reactions: The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: Breakthrough bleeding, spotting, 
change in menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and after treatment; Increase in size of uterine fibromyomata; Vaginal candidiasis; 
Change in cervical eversion and in degree of cervical secretion; Cystitis-like syndrome; 
Tenderness, enlargement, secretion of the breasts; Nausea, vomiting; Abdominal cramps, 
bloating; Cholestatic jaundice; Chloasma or melasma which may persist when drug is 
discontinued; Erythema multiforme; Erythema nodosum; Hemorrhagic eruption; Loss of 
scalp hair; Hirsutism: Steepening of corneal curvature; Intolerance to contact lenses; 
Headache, migraine, dizziness; Mental depression; Chorea; increase or decrease in 


- weight; Reduced carbohydrate tolerance; Aggravation of porphyria; Edema; Changes 


in libido. 
Overdosage: Serious ill effects have not been reported following the ingestion of large 


doses of estrogen-containing oral contraceptives by young children. Overdosage of 
estrogen may cause nausea, and withdrawal bleeding may occur in females. 


Dosage and Administration: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be 
chosen and medication should be discontinued as ТОРУ as possible, Administration 
Should be cyclic (e.g. З weeks on and 1 week off). Attempts to discontinue or taper 
(medication should.be made at 3 to 6 month intervals. The usual initial dosage range is 1 
ог 2 mg. daily of micronized estradiol adjusted as necessary to control presentin 
Symptoms: The minimal effective dose for maintenanace therapy should be determin 

y titration. : i 

2. Given cyclically: Female hypogonadism; female castration; primary ovarian failure. 
Treatment is, usually initiated with a dose of 1 or 2 mg. daily of micronized estradiol, ad- 
justed as necessary to control presentin symptoms; the minimal effective dose for 
maintenance therapy should be determin by titration. . 
Treated patients with an intact uterus should be monitored closely for signs of en- 
domezrial cancer and appropriate diagnostic measures should be taken to rule out malig- 
nancy in the event of persistent or recurring abnormal vaginal bleeding. 
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Overt diabetes in pregnancy. 
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Of 45 diabetic pregnancies, 80% were Class C, D, or R. The perinatal mortality rate was 4.4% ў M ж 
'(corrected. 2.2%); however, neonatal morbidity was high. Of the infants, 28% developed respiratory 

distress syndrome (RDS); 18%, asphyxia; and 42%, hypoglycemia. Thus, the woman with overt 

diabetes needs delivery in an institution where neonatal expertise and modern neonatal facilities 

exist. Of the mothers 28% ^ad a family history that was negative for diabetes mellitus. Four 

neonates developed RDS despite mature lecithin/sphingomyelin ratios. (AM. J. OBSTET. 


GYNECOL. 133:275, bii 


RECENT REPORTS! have shown that the perinatal ^ . 
mortality rate for insulin-dependent diabetic patients .. . 


varies from 5.8 to 1596. A further reduction in mortal- 
ity rates will occur because of developments in perina- 
tology such as the use of ultrasound determinations of 
fetal growth, fetal heart monitoring, tocolyde agents; 

and drugs to mature fetal lungs. ` 


However, as the perinatal mortality rate decreases, À 


interest becomes focused on morbidity. The incidence 
and severity of.neonatal morbidity need to be further 


identified so that neonatal death and long-term mor- 


bidity can be minimized. 

. The purpose of this paper is to report our experi- 
ence with overt diabetes in pregnant women for it was 
found that, although the perinatal mortality rate was 
minimal, the neonatal morbidity rate was high. We 


wish to emphasize the importance of not only exem- : 


plary obstetric care but also the necessity of.a neónatal 


intensive care unit for immediate care of the newborn » 


infant. 


Subjects and НОЗИРЕ 


The obstetric and metabolic characteristics and the 


fetal and neonatal outcomes of 38 diabetic patients at- .— 


tended by one of us (T. R. M.) from, 1971 to Ga 
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through 45 pregnancies, have been, prospectively sur- 
veyed. ` 

| Hospitalization. At initial contact during the preg- 
nancies, all patients were admitted to the hospital for 
control of the: diabetes. Some patients were admitted 
because of difficuliies in controlling the diabetes or be- 
cause of the occurrence of pregnancy complications. 


> Patients having had previous stillbirths were admitted ' 
. to the hospital at approximately monthly intervals for 


am average of 4 days at each admission. . 
Diet. Needed. daily calories were determined by 
means of the following guide: 30 kcal/kg of ideal body 


weight plus 200 kcal because of pregnancy. Within this. 
daily intake, 150 to 200 gm of carbohydrate were in-. 


cluded and quantities of calories for each meal were 


: determined according to the "rule of sevenths": break- 
; supper, 3/7; late snack, 1/7 of total 


fast, 1/7; lunch, 2/7 


` daily calories. 


All patients. were instructed to perform urinalyses. 
before every meal each day, testing for ketonuria and 


..glycosuria. If ketonuria developed in the presence of 
‘adequate levels of blood sugar, then the appropriate 
., Meal was boosted by 5 to 10 gm of carbohydrate. Thus, 


while most. patients received 1,800 to 2,000 kcal daily 
throughout the. pregnancy, the occasional patient re- 


' . ceived 2,200 to 2,400 kcal daily for at least part of the 


gestation. 


Insulin requirements. Most patients were on insulin 


prior to pregnancy. If their diabetes had been previ- 
ously controlled by a restricted diet and/or oral an- 


- tidiabetic medication, then insulin was commenced at 


the first prenatal visit. 
Patients in ры had plasma glisse levels de- 
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Table I. Pregnancy in diabetic women 


White's class | Neh pregnancies | of pregnancies Percent 


B | 09 20 
C 14 31 
D 18 40 
R 4 9 





. Table II. Ophthalmologic examination in 25 patients 


Eye disease [No.of pregnancies] of pregnancies Percent 


Benign retinopathy 8 32 
Proliferative 4 16 
Cataracts 2 8 
Normal 11 44 


Table III. Neonates with RDS and L/S. ratios of 2 
or greater | 


1 
First pregnancy 2.0 at delivery Severe 
Second pregnancy 2.89 at delivery Moderate 
I 3.7; 3 days before delivery Moderate 
HI 2.72; 1 day before delivery Mild* ` 





* Neonate of Patient 3 had moderate asphyxia. 


termined before breakfast and 2 hours after breakfast, 
lunch, and supper. The insulin dosage was modified to 
maintain these blood sugar levels between 100 and 130 
mg/100 ml. When patients were not in the hospital, two 
blood sugar levels were alternately determined at 2 
week intervals as follows: before and 2 hours after 
breakfast determinations; then, alternately, 2 hour 
lunch and 2 hour supper determinations. If control of 
` hyperglycemia was difficult, then more frequent de- 
terminations were performed and the insulin dose was 
appropriately modified. At other times the patient was 
admitted to hospital in order to achieve the desired 
control. 2 
Most patients received crystalline and Lente insulin 
‘before breakfast in the first half of pregnancy. The 
same insulins, either alone or combined, were in addi- 
tion given before supper in the second half of the 
pregnancy. If patients were "brittle," then they occa- 
sionally benefited by switching to a combination of crys- 
taline and N P Н insulin. One particularly “brittle” 
patient was treated with crystalline insulin, used every 6 
hours, for part of her pregnancy. 

Predelivery assessment. Before the availability of 
lecithin/sphingomyelin (L/S) ratios, estriols, and fetal 
monitoring, extensive experience at the Joslin Clinic in 
Boston* had suggested that pregnancy in diabetic sub- 
jects should be terminated according to the following 
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. Table IV. Insulin requirements 


Insulin | | No. of pregnancies* 


Increased: 
<50% 8 
50%-100% 11 
210096 7 
220096 | 8 
Decreased: 
10U 2 
2U 1 


*Eight patients on diet and/or oral agents were treated with 
insulin when pregnant. 


Table V. Maternal complications 


No. of 
pregnancies | Percent 


Hydramnios—mild 4 9 
Toxemia 
Mild 4 13 
Severe ! 2 А 
Premature labor 8 18 
Premature rupture of membranes 5 11 


guide: Class A, 38 to 40 weeks; Class B, 38 weeks; Class 
C, 37 weeks; Class D, 36 weeks; Classes F to R, 34 to 36 
weeks of gestation. We have used this information not 
so much as a guide to determine the time of delivery 
but rather to determine the time for final hospital ad- 
mission before delivery. As a rule, we admitted patients 
1 or 2 weeks prior to these suggested “delivery times" 
for intensive assessment of the fetal and maternal 
well-being. Any maternal obstetric complication and/or 
evidence of fetal compromise, however, occasionally 
necessitated earlier admissions for some patients. 

Once in hospital, the maternal status was assessed 
and fetal well-being was determined with the use of 24 
hour estriols, counting of fetal activity daily, nonstress 
monitoring, and L/S ratios. Decisions for induction 
were dependent upon several factors; however, a de- 
crease in insulin requirements was used as our main 
indicator. 

Neonatal care. Immediately after birth, newborn in- 
fants of diabetic mothers were transferred to a warm 
incubator, where they were suctioned and resuscitated 
with intermittent positive pressure as necessary. They 
were then shown to their parents and transferred to 
the special-care nursery by 15 minutes of age. Blood 
glucose concentrations were measured at 4, 1, 115, and 
2 hours of age and subsequently, if Dextrostik* values 
were less than 40 mg/100 ml or the infants were symp- 
tomatic. Intravenous 1096 glucose/water infusion at 
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Table VI. Indications for terminating pregnancy 
Indication 


Mature L/S 
Decrease in insulin requirements 
Mature L/S and: decrease in insulin requirements 


Decrease in estriols and decrease in insulin requirements 
Decrease in estriols and mature L/S 
Decrease in estriols and mature dates 


Meconium 

Rupture of membranes 

Toxemia 

Abruptio placentae 

Fetal distress on nonstress monitoring . 


65/ml/kg/day was given if any blood glucose values fell 
below 20 mg/100 ml. Precautions were taken to avoid 
large bolus infusions of glucose. Early mild feedings 
were encouraged and increased as tolerated. When in- 
fants had clinical signs of respiratory distress, intraven- 
ous 10% glucose/water with added bicarbonate was 
begun shortly after birth, blood gases were monitored 
closely, and oxygen and respiratory support were given 
when necessary. 

During the first 5 to 7 davs of life infants were ob- 
served for the development of high serum bilirubin 
and low serum calcium levels. When these occurred, 
such infants were treated with phototherapy and cal- 
cium infusions as needed. When an infant was clinically 
well, with normal glucose homeostasis, he was gradu- 
ated to the normal term nursery to be with his mother 
as much as possible. 

Gestational age was calculated from the onset of the 
last normal menstrual period and checked by neonatal 
assessment. If clinical assessment of gestation was 
within 2 weeks of assessment by dates, calculation by 
dates was accepted as accurate. Otherwise gestation was 
said to be unknown. 


Results 


One of the major benefits of using White's classifica- 
tion for pregnant diabetic subjects is that comparisons 
between reported studies can be made: the grouping of 
our patients is shown in Table I, and it should be noted 
that 80% of patients were in Class C or greater. 

Details of a family history for diabetes were obtained 
from each patient. However, two patients had been 
adopted, and family histories were unavailable. 

Twenty-five patients had eye examinations by an 
ophthalmologist (Table II). 

L/S ratios were determined in 34 pregnancies (Table 
ПІ). In four pregnancies, L/S ratios of 2 or greater 
were obtained, yet the neonates developed the respira- 
tory distress syndrome (RDS). 
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227 
12 | 
`5 
5 18 for decrease in in- 33 
sulin requirements 
3 
3 
2 8 for decrease 21 
in estriols 
3 
3 
1 ч 
1 
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Table УП. Delivery and inductións* 


No. of 
fregnancies Percent 


Route of deliveries 


Vaginal 21. 46 
Cesarean section 24 54 
Nonrepeat cesarean section 18 46 


*Labor was induced in 25 patients; eight patients went into 
spontaneous premature labor. 


Table VIII. Neonatal outcome 


No. of 
pregnancies | Percent 
RDS: 
Severe 5 
Moderate 8. 28 
Mild 4 
Asphyxia: 
Severe 4 18 
Moderate | 5 
Hypoglycemia (blood glucose 18 42 
«30 mg/100 ml) 
Hyperbilirubinemia 2 5 
(715 mg/100 ml) 
Hypocalcemia («7 mg/100 ml) 4 9 
Fetal malnutrition 1 2 
Overweight (greater than 3 7 
2 SD above mean) 
Ancmalies: 
Cardiac: 2 ventricular 3 7 
septal defect, 1 patent 
ductus arteriosus 
Minor: Hemangioma, 2 . 5 


club foot 





Seria] 24 hour urinary estriols were determined dur- 
ing the last weeks of pregnancy in 36 patients and clas- 
sified? as normal or low for each patient's particular 
gestation. б: 

ТаЫе IV shows the changes in insulin requirements. 
Eight patients who had been treated on diet and/or 
oral antidiabetic medication were started on insulin 
during pregnancy. 
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Fig. 1. Male fetal growth chart (Atlantic Region, Canada). Cpen circle indicates stillbirth. 


Maternal obstetric complications are shown. in 
Table V. 

Table VI shows the indications for the termination of 
the pregnancies. In one third of the patients a decrease 
in insulin requirements was the primary indicator 
either alone or combined with some other determinant. 
In 12 patients a “mature” L/S ratio, i.e., a value greater 
than 2, was the major indicator. 

Twenty-five patients had labor.induced and eight 
patients went into spontaneous labor (Table VII). Six 
patients were delivered by repeat cesarean section and 
18 for other indications. 

The neonatal outcome is summarized in Table VIII. 
There were 43 liveborn infants who all survived and 
two stillbirths. 

Gestational age was determined with certainty in 82 
of the 45 infants and ranged from 31 1/7 to 89 2/7 
weeks. 'The measurements of body weight, length, and 
head circumference of the 32 infants were similar to 
those of the normal infant population when plotted 
according to completed gestation in days on the appro- 
priate Fetal Growth Chart of the Atlantic Region? (Figs. 
l and 2). The weights of two infants (one liveborn and 
one stillborn) were greater than the ninety-seventh 


percentile and one infant weighed less than the third 
percentile. 

The idiopathic RDS occurred in 12 newborn infants. 
Eight had moderate or severe distress, two required 
continuous positive airway pressure (CPAP), and two 
needed res>irator support. The gestational age was 
certain in nine infants and ranged from 31 4/7 to 37 1/7 
weeks’ gestation. Ten infants with RDS were delivered 
by cesarean section; three had preceding spontaneous 


_labor and four preceding Pitocin induction. 


Asphyxia requiring positive pressure resuscitation 
occurred in nine infants; three required bag and mask 
resuscitation for 4 to 5 minutes and one required intu- 
bation. Five of the asphyxiated infants were delivered 
by cesarean section under general anesthesia. Four as- 
phyxiated imfants developed moderate to severe RDS. 

Hypoglycemia defined as a plasma glucose of less 
than 30 mg; 100 ml occurred in 18 infants. The plasma 
glucose valves fell rapidly from birth; the lower levels 
were recorded by 2 hours of age in 14 infants. Tremu- 
lous limb movements or lethargy were noted in some 
infants with hypoglycemia. More serious symptomatol- | 
ogy was notnoted. In general, the problem was readily 
managed b; early feeding or intravenous glucose. 
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Fig. 2. Female fetal growth chart (Atlantic Region, Canada). 


However, four infants required increased intravenous 
glucose concentrations to raise their blood glucose 
levels above 30 mg/100 ml. 

Two infants developed total bilirubin values greater 
than 15 mg/100 ml; however, phototherapy was ad- 
ministered to 17 infants. Hypocalcemia, defined as 
serum calcium less than 7 mg/100 ml, occurred in four 
infants. 

Two infants had definite congenital heart disease 
with ventricular septal defects demonstrated at cathe- 
terization; one infant was discharged with a cardiac 
murmur clinically felt to be a patent ductus arteriosus. 
One of the stillborn infants had multiple congenital 
anomalies, including coarctation of the aorta. One in- 
fant had bilateral club feet and one had hemangioma 
of the skin over the right chest. ` 


Analysis of data and comment 


In reporting the outcome of pregnancies associated 
with diabetes, it is preferable not to include gestational 
diabetes. For assuming that the chemical diabetes has 
been diagnosed, and maternal diabetic complications 
are nonexistent, then the fetal outcome is much better 
than with insulin-dependent diabetic patients. Eighty 


percent of our patients were in Class C or greater 
(Table I). There were two stillbirths but no neonatal 
deaths, giving an uncorrected perinatal mortality rate 
of 4.4%. If one corrects for significant anomalies, the 
rate was 2.2%. The first stillbirth, occurred in a Class C 
diabetic patient referred at 30 weeks of pregnancy with 
severe toxemia and ruptured membranes. Chorioam- 
nionitis ensued within 2 days. Labor was induced and 
there was an intrapartum death of a child weighing 
1,700 grams, exhibiting multiple congenital anomalies, 
which included osteogenesis imperfecta and coarcta- 
tion of the aorta. The second stillbirth occurred in a 
36-year-old Class B diabetic woman réferred at 35 
weeks’ gestation. The ‘child, weighing 5,500 grams, 
died from shoulder dystocia. In the second patient the 
prenatal care for most of the pregnancy was grossly 
inadequate and better management should have re- 
sulted in a smaller fetus and thus shoulder dystocia 
may have been avoided. 

The inheritance of diabetes is still inadequately un- 
derstood, and it should be noted that 2896 of our pa- 
tients had a family history that was negative for diabe- 
tes. Thus a negative family history in a patient with a 
relevant past obstetric history and/or recurrent gly- 
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cosuria or other pertinent antenatal findings shculd 
` not defer testing for diabetes. 

While benign diabetic retinopathy is of no partict lar 
concern during pregnancy, proliferative гейпор=ћу 
can deteriorate and produce varying degrees of vison 
loss or blindness. The four patients with prolifera ive 


retinopathy (Table II) required laser therapy during 


pregnancy to restrict retinal hemorrhages. 

The L/S ratio"! has been shown to be less reliable as 
an indicator in predicting RDS in the diabetic neonate. 
‘In the-four infants with “mature” L/S values who de- 
veloped RDS, delivery was by cesarean section and yes- 
tations varied from 34.5 to 36 weeks. We, like othe-s,!? 
are currently determining the levels of phosphatwdyl 
glycerol and phosphatydyl inositol іп the amnDtic 
fluids of diabetic subjects to determine if these pLos- 
pholipids may be better indicators of lung maturit-. 

All but two patients required increased insulin cur- 
ing their pregnancy (Table IV). Both patients who re- 
quired less insulin had satisfactory weight gains (2+! to 
25 pounds); the decreased insulin need may kave 
reflected stricter management of the diabetes with di- 
etary and exercise control during the pregnancies. 

The maternal complications that developed are 
shown in Table V. The low incidence and mild degree 
of hydramnios in our patients may be a reflection ofthe 
strict control of maternal plasma glucose. Toxemia was 
a significant complication in only two patients. 

Table VI shows that a decrease in insulin requ.re- 
ments was the primary indicator to terminate p-eg- 
nancy; however, a “mature” L/S ratio, i.e., with a vzlue 
greater than 2, was alsc a major indicator. Becaus- of 
our experience with neonates who, when their mother 
was diabetic, developed RDS despite L/S ratios of Гог 
greater, we will, in the future, need evidence oher 
than this to terminate pregnancies. 
` Twenty-five patients had labor induced (Table VII) 
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and in four, fetal distress developed so that cesarean 
section was performed. Six patients had a repeat cesar- 
ean section and the incidence of primary cesarean sec- 
tions was 46%. The Joslin Clinic’ has reported a cesar- 
ean section rate of 70% in pregnant diabetic women. 
Ayromlooi and associates? reported 12 (nonrepeat) 
sections, i.e., a primary cesarean section rate of 37.5%, 
in their series. 

Table VIII summarizes the perinatal outcome in this 
high-risk group of patients. Although neonatal death 
was not seen in this group of patients, the neonatal 
morbidity rate was high, necessitating resuscitation at 
delivery and intensive neonatal care. 

The delivery of a group of infants of overt diabetic 
mothers whose weight and body measurements fit 
those of the normal population supports the concept 
that tight metabolic control of maternal diabetes pre- 
vents fetal overgrowth (Figs. 1 and 2). І 

The incidence and severity of RDS are similar to 
those for similar gestation age reported by others." 
The high incidence of asphyxia requiring positive pres- 
sure resuscitation has not been emphasized in the lit- 
erature; the incidence is similar to our experience with 
a series of diabetic pregnancies in another institution 
(A. C. Allen: unpublished observations). While the in- 
cidence of hypoglycemia was high, its degree was mild 
and easily amenable to glucose administration. 

The occurrence of other neonatal complications in 
the infants of diabetic mothers was similar to those re- 
ported by others." 

The frequency and severity of neonatal complica- 
tions of infants of overt diabetic mothers makes it es- 
sential that they be delivered in a center where a skilled 
medical and nursing team knowledgeable in the care of 
newborn infants is present 24 hours a day and where 
intensive-care facilities, including a laboratory with 
micro lab techniques, are available. 
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The clinical prediction of intrauterine 
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From a total study group of 8,030 deliveries, 2,788 patients with risk factors and 292 representative 
patients from the 5,242 2atients without risk factors were selected for detailed analysis of predictors 
of intrauterine growth reiardation (IUGR). Two thirds of the IUGR infants came from the population 
with risk factors and a weighting was assigned to individual risk factors. One third of the IUGR 
infants came from the population without risk factors, and their mothers demonstrated significantly 
differing maternal characteristics from those with a normally grown infant. The perinatal mortality 
rate was higher in the IUGR group and particularly in the population with risk factors. (AM. J. 


OBSTET. GYNECOL. 133281, 1979.) 


INTRAUTERINE growth retardation (IUGR) accounts · 


for a significant increase in perinatal mortality rates as 
well as immediate neonatal morbidity and continuing 
long-term disability in some of the survivors. * Two 
thirds of IUGR infants are not recognized antenatally,® 
although the presumption is that early recognition 
could change the morbidity and mortality rates asscci- 
ated with this condition. In order to improve the an- 
tenatal detection of IUGR, a risk score specific for this 
problem is needed. This stucy was designed to provide 
the clinical data necessary to establish a proper weight- 
ing for the factors considerec in such a scoring system. 


Methodology 


The charts of all patients delivered at the Kingston 
General Hospital from January 1, 1974, to December 
31, 1977, were reviewed at the time of delivery. These 
totaled 8,186 births. As only those infants felt to be 
growth retarded due to a suboptimal intrauterine envi- 
ronment were to be included in the study, 156 infants 
with congenital anomalies, whether major or minor, 
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were excluded from the study. This left a total popula- 
tion of 8,030 patients for study. These patients pro- 
duced 395 IUGR infants. (IUGR was defined in this 
study as any infant born weighing less than the tenth 
percentile on Gruenwald's weight-gestational age- 
growth curve).® 

The 8,030 patients were assessed for the presence of 
antenatal clinical complications, hereafter referred to 
as potential risk factors. There were 2,788 patients who 
displayed one or more potential risk factors; 5,242 pa- 
tients did not display recognizable potential risk fac- 
tors; 122 IUGR infants came from those 5,242 patients. 
In order to obtain a representative sample from the 
group without risk factors, the 170 patients who were 
delivered during the time period of August to Septem- 
ber, 1977, and had a normally grown infant, were arbi- 
trarily designated representative of the total group 
without risk factors. 

Therefore, the population selected for detailed study 
included the 2,788 patients who had potential risk fac- 
tors, the 122 patients from the group without risk fac- 
tors who delivered a growth-retarded infant, and the 
170 representative patients from the group without 
risk factors. Table I illustrates the distribution of this 
study population into IUGR and non-IUGR compo- 
nents and shows that in the non-IUGR infants the 
weight percentile distribution of the 170 representative 
infants is equivalent to that of the infants from the 
group with risk factors. | 
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Table I. Distribution of infant Ne percentiles 


«= jn pregnancies studied* 








IUGR Non-IUGR 


No risk Risk No risk 

factors factors factors 
«10 ` 122 . 278 . 
10-24 20 412 
25-74 82 1,243 
>75 68 925 


*There were 2,856 infants born to the 2,788 patients with 
7 risk factors, and their weight percentiles are compared te the 
170 without risk factors. 


Table II. Incidence of IUGR in the total group, 
the group without risk factors, and the group 
with risk factors 


Patients—total births 8,030 395 

Patients—no poten- 5,242 122 23 
tial risk factors 

Patients—with po- : 2,788 273 9.8 


tential risk factors 


The data from this total study population included 
maternal characteristics such as prepregnancy wezht, 
maternal clinical data, delivery, and infant data. T'aese 
were itemized on individual coding sheets for com- 
puter purposes. If the data, as taken from the clizxical 
history sheet and prenatal record, were incomplete: the 
data were obtained, while the mother was in hospital, 
bv personal interview by the reviewer. The only data 
coded were those deemed valid on scrutiny at the ime 
of delivery. A concurrent study of drug use, carried on 
during a 6 month period in 1976, on the antenata use 
of alcohol, caffeine, and prescription and nonpres rip- 

tion drugs provided additional information for this 
study. 

The data coded were based on clearly defined cri- 
teria. Maternal characteristics included prepregnancy 
weight, defined as the weight immediately pric to 
pregnancy; weight gain, defined as the total weight 
gain prior to labor; and smoking, divided into none, 
less than a package a day, a package a day, or more 
than a package a day. 

Risk factors. Risk factors were divided into “our 
categories. 

Past gestational complications. IUGR was defined as 
applying to any infant weighing less than 2,720 gras at 
term, or less than the tenth percentile if the exact 
weight and gestation ior that prior pregnancy -vere 
known. Recurrent abortion referred to three prevable 
-_pregnancy failures, usually spontaneous abortion but 
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not excluding tubal pregnancy, mole, or therapeutic 
abortion. Fetal death was defined as any pre- or in- 
trapartum death. occurring after 20 weeks’ gestation. 
Neonatal death was defined as any death occurring 
post partum and within 28 days of birth. Preterm de- 
livery was defined as applying to an infant born before 
37 weeks from the last menstrual period. All congenital 
anomalies, whether major or minor, were simply con- 
sidered birth defects. 

Maternal medical complications. This category included 
essential hypertension, defined as a blood pressure 
greater then 140/90 mm Hg both before and after the 
current pregnancy, and severe hypertension, defined 
as a blood pressure equal to or greater than 160/110 
both before and after the current pregnancy. Renal 
disease was defined as known disease of the kidneys 
and further subdivided into glomerulonephritis, 
chronic pyelonephritis, stone, congenital anomaly, and 
“other,” which included unexplained albuminuria. Di- 
abetes mellitus was subdivided into gestational, diag- 
nosed subsequent to an abnormal glucose tolerance test 
and not requiring insulin, and clinical, requiring 
insulin. Urinary tract infection was included if symp- 
tomatic urinary tract disease, with or without positive 
culture, was treated with antibiotics. “Other medical ill- 
nesses” included cardiopulmonary disease, mental dis- 
ease requiring treatment, anemia, surgery during 
pregnancy, collagen diseases, or malignancies. 

Obstetric complications. Antepartum haemorrhage was 
defined as any known vaginal bleeding, was divided 


- into three trimesters, and in the third trimester was 


identified as being due to placenta previa, partial pla- 
cental separation, or "unknown." Pre-eclamptié tox- 
emia was defined on the basis of one or more of the 
following: a systolic blood pressure greater than 140 or 
a rise of 30 mm Hg, a diastolic blood pressure greater 
than 90 or a rise of 20 mm Hg, or significant pro- 
teinuria of 300 mg/24 hours or more recorded on two 
separate occasions. Severe toxemia was defined on the 
basis of a systolic blood pressure greater than 160 mm 
Hg, a diastolic blood pressure greater than 110 mm 
Hg, proteinuria in excess of 5 gm/24 hours, or oliguria 
less than 400 111/24 hours. “Other obstetric compli- 
cations” included uterine abnormalities, prolonged 
membrane rupture, and hydramnios. 

Present gestational complications. This category in- 
cluded preterm delivery defined as occurring in'an in- 
fant born at less than 37 weeks' gestation, and multiple 
pregnancy, defined as any pregnancy resulting in two 
or more infants. 

The data sheets were then coded and computerized 
and the results were analyzed with Student's t test. 
Within each complication, or risk factor, the frequency 
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Table ІП. Maternal characteristics in patients studied 





Maternal weight (Ib) ^ 269 125 26 
Weight gain (Ib) 257 22 11 
Smoking* 198 2.1 0.9 


IUGR Non-IUGR 
ee | o | ee [> | 


Clinical prediction of IUGR 283 









Significance 
1,847 132 28 0.001 
1,830 27 12 0.001 
1,564 1.6 0.9 0.001 


*Smoking was coded as: 0, none; 1, less than one package; 2, one package; 3, more than one package per day. 


Table IV. Maternal characteristics in patients without risk factors* 






Maternal weight (Ib) 107 123 
Weight gain (Ib) -00 22 
Smoking Я 62 2.3 0.9 


IUGR Non-IUGR 
i ee 


24.0 
10.6 





158 130 23.1 0.02 
153 27 9.0 0.001 
155 + ЫБ 0.8 0.001 


*In the 292 patients without risk factors, there were three significantly differing maternal characteristics in those 122 patients 
bearing an IUGR infant vs. those 170 patients bearing a non-IUGR infant. 


Table V. Significant characteristics in patients without risk factors* 






First pregnancy 71/122 


Non-IUGR 
Significance 


59/170 0.001 


=e =e els 


Fundal height 32.4 


36.4 0.001 


*The two significant characteristics in the group without a risk factor were first pregnancy and fundal height. 


of interrelationships with other risk factors was ana- 
lyzed with chi squares to demonstrate significance 
where it might exist. 


Results 


The incidence of IUGR in the overall obstetric popu- 
lation is 4.9%. In the population with no potential risk 
factors the incidence is only 2.3%; in the population 
with potential risk factors it is 9.8% (Table II). 

In the population studied in detail, certain maternal 
characteristics stand out as significant when the pa- 
tients delivered of an IUGR infant are compared to 
those whose infant was normally grown. Table III illus- 
trates that these were maternal weight, weight gain 
during pregnancy, and smoking. These three maternal 
characteristics were again significant in the select popu- 
lation without risk factors (Table IV). In the population 
' without risk factors, more of the patients delivered of 
growth-retarded infants were primiparous than those 
delivered of a normally grown infant. Fundal heights 
were measured by the admitting physician at the time 
of admission in labor. There was a significant differ- 
ence in the mean fundal heights between those women 


subsequently delivered of an IUGR infant and those 
delivered of a non-IUGR infant (Table V). 

There were no significant differences between the 
mothers producing IUGR and non-IUGR infants as 
regards the use of alcohol, prescription or nonpre- 
scription drugs, or caffeine. 

The population with risk factors was then looked at. 
In each factor group, the incidence was determined by 
comparing the number of IUGR for that factor to the 
total number of patients with that factor. The risk fac- 
tors were considered in the categories into which they 
naturally fell. Each category is considered in Tables VI 
to IX. 

Past gestational complications. In order to clarify 
the importance of the individual factor, all infants with 
complex, concurrent interrelationships were removed. 
In the IUGR group those infants with a concurrent 
congenital anomaly were removed; in the preterm, the 
fetal death, and the neonatal death groups, those with 
associated IUGR and/or congenital anomalies were 
removed from analysis. All six groups in this category 
showed an increased incidence of IUGR but previous 
IUGR was by far the strongest indicator. In this cate- 
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Table VI. Incidence of IUGR in pregnancies in 


which there had been a past gestational complication* 


IUGR . 384 77 20 
Recurrent abortion. 91 10 п 
Fetal death (S.B.) 106 `> 10 9.4 
Neonatal death 64 6 > 9.4 
Preterm 260 23 9 
Congenital anomaly 109 8 8 


: *The factors considered were singly found. 


"Table VII. Incidence of IUGR in pregnancies with 
a maternal medical complication. 


IUGR | IUGR (90) 


Hypertension: 
Mild-moderate 93 11 19.0 
Severe 9 4 44.0 
Renal: 
Nephritis 24 5 21.0 
Others 79 "4 5.0 
Urinary tract infection 495 39 8.0 
Cardiopulmonary 73 11 15.0 





gory each factor was analyzed as to the significance of 
other variables in other categories and no significant 
variables were found. 

Maternal medical complications. Table VII shows 
the frequency of each complication, with the number 
of IUGR infants resulting from that complication, and 
the incidence of IUGR for that complication. The 
strongest factors here were severe hypertension and 


` nephritis. Cardiopulmonary disease, when considered 


as one factor, showed a significant increase.in the inci- 
dence of IUGR. This group included cardiac disease, 
peripheral vascular disease, asthma, bronchitis, and 
pneumonia, but each alone had too few numbers to 
permit meaningful analysis. Urinary tract infection in- 
cludes the total number of patients who had, at any 
time, a urinary tract infection. This is a common prob- 
lem and is associated with an increased risk of IUGR. 
"Other" medical complications included a wide spec- 
trum of medical disease. Individually, statistical anal- 
ysis per diagnosis was not valid due to the modest 
numbers. On wider grouping into those with similar 
problems, these showed no significant increased inci- 
dence of JUGR. Again, in this category, each factor was 
analyzed as to the significance of other variables and no 
significant variables were found. 

Obstetric complications. Those with a significant in- 
crease in IUGR incidence are summarized in Table 
VIII. The incidence of IUGR in the current pregnancy 
was moderately increased if the pregnancy was compli- 
cated by pre-eclamptic toxemia. However, with severe 
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Table VIII. Incidence of IUGR in pregnancies 
with an obstetric complication 


| тош | тиск | IUGR | IUGR (90) 


Pre-eclamptic toxemia 
Mild-moderate 363 38 10.5 
Severe 39 12 31 

Antepartum hemorrhage 


First trimester 640 51 8 

First trimester with 115 13 11 
recurrence 

Second trimester 250 19 8 

Second trimester with 42 . 5 12 
recurrence | 

Third trimester 378 41 11 


Table IX. Incidence of IUGR in pregnancies with 
gestational complication* 


IUGR | IUCR (9)) 


Multiple pregnancy 136 29 ` 21 
Preterm 314 35 11 


*The multiple pregnancy number in this table refers to the 
number of infants born. ; 


toxemia, the incidence of IUGR rose to 31%. The ges- 
tational age in this group showed a significant differ- 
ence between the IUGR and non-IUGR infants: the 
IUGR infants had a mean gestational age of 38.6 weeks 
and the non-IUGR infants 39.8 (p < 0.001). 

Antepartum hemorrhage in the first or second 
trimester had the same incidence; if it recurred in a 
subsequent trimester the incidence increased to equal 
that of antepartum hemorrhage in the third trimester. 
The antepartum hemorrhage in the third trimester, 
when due to partial placental separation, had an inci- 
dence of 17.4%. In the review of related significant 
variables, carried out for this category, toxemia was 
significantly associated with partial placental separation 
(p < 0.001). 

"Other" obstetric complications, when broken down 
into their separate components, had too small numbers 
per component to permit meaningful analysis. 

Gestational complications. Table IX shows the fre- 
quency of preterm and multiple pregnancies, the 
number of IUGR infants in each factor, and the resul- 
tant incidence per factor. Multiple pregnancy showed a 
very large increase. in the incidence of IUGR. In the 
study of the significance of other variables, gestational 
age is another variable that proved interesting, in that 
the gestational age in the IUGR infants was higher than 
in the non-IUGR infants (38.6 vs. 35.7 weeks, p « 
0.001). There was also an increased incidence of IUGR 
in the premature group. 

The outcome of the IUGR pregnancies was com- 
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Table X. Perinatal mortality rate including all births _ 
greater than 500 gm but excluding congenital 


anomalies* 
^ 4 Teal | Perinatal | Rateí/1,000 
births deaths total births 
Non-IUGR group 7,635 123 16.1 
IUGR group £95 22 55.7 
IUGR with no risk factors’ 122 4 32.8 
IUGR with risk factors 273 18 65.9 


*The IUGR infants from a pregnancy with a risk factor 
had a fourfold increase of perinatal mortality compared to 
those normally grown. 


Table XI. Increasing incidence of IUGR with 
increase in number of risk factors 


Risk factors | Incidence of IUGR (%) 


0 2.3 
1 8.0 
2 10.7 
3 or more 14.0 


pared to those without IUGR. The mean Apgar score 
at 1 minute was consistently lower if the infant was 
growth retarded. Perinatal deaths of all the infants 


weighing more than 500 gms were reviewed (Table X). 


All congenital anomalies had been removed to be con- 


sistent with the study objectives. The increased fre- - 


quency of perinatal death in IUGR infants is again 
noted, with the risk being twice that of the non-IUGR 
infants in those coming from patients without risk fac- 
tors, and with the risk quadrupling if the infants came 
from the group with risk factors. The mean gestational 
age of the IUGR infants who died was 35.9 weeks. 


Comment 


The definition of IUGR in the literature is not uni- 
form. Various authors have used varying criteria, be it 
the third or tenth percentile, or 2 SD from the mean, 
on differing growth curves. This only serves to illus- 
trate the need to define IUGR per individual study. For 
this study we have defined IUGR as being any infant 
born weighing less than the tenth percentile on Gruen- 
wald’s birth weight-gestational age-growth curve, 
which has been used in this center as a reference stan- 
dard for 10 years. With these criteria the incidence of 
IUGR is 4.9%. In our own Kingston growth curve,’ 
recently completed, the IUGR population in this study 
falls below our fifth percentile. 

IUGR is multifactorial in crigin.? Reduced fetal 
growth may occur secondary to genetic factors, terato- 
genetic agents, or specific infections such as rubella. It 
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NO. OF 
PATIENTS 





FACTORS 


Fig. 1. Distribution of patients based on number of factors per 
patient. 


may also be due to a relative deficiency of the intra- 
uterine environment. It is postulated that this chronic 
intrauterine insult may be a result of altered maternal 
blood flow, altered maternal nutrient supply, or altered 
transfer mechanisms of nutrients or energy in the in- 
tervillous space. We have specifically excluded all those 
IUGR pregnancies recognized to be due to genetic, in- 
fective, or teratogenetic mechanisms, and the IUGR of 
the infants included in this study is felt to be due to a 
suboptimal intrauterine environment. 

The known significance of IUGR, as reported in the 
literature, is 'reemphasized when one notes the in- 
creased perinatal mortality rate of IUGR infants in this 
study. Itis interesting to note that in the low-risk group 
the perinatal mortality rate of IUGR infants was twice 


“that of the total non-IUGR infants, whereas in the 


IUGR infants of the high-risk group the perinatal mor- 
tality rate was four times that of the non-IUGR group. 
This increased mortality rate becomes more relevant 


‘yet when it is recognized that most of these perinatal 
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risk in an unmarked 
population 


Fig. 2. Risk assigned to each factor significant for increased 
IUGR incidence. 


deaths.in IUGR infants occur when the infant is close 
to maturity. 

The diagnosis of IUGR antenatally is impor-ant if 
the perinatal mortality and morbidity rates are to be 
reduced. The diagnosis of IUGR requires the агмісіра- 
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tion of this complication in the obstetric population. 
Identification of IUGR by degrees of risk is difficult. 
Of our total obstetric population, 65% exhibited no 
potential ris« factors and may be classified as “low risk,” 
with a low iacidence of IUGR. Only 35% of our popu- 
lation exhibited one or more potential risk factors and 
could be czlled "high risk.”. The incidence here was 


‘9.8%. Susp.cion of IUGR requires the appropriate, 


selective use of laboratory aids, such as ultrasound? 
and maternal estrogen assays, which are currently 
available. 

Althougk the.incidence of IUGR in the low-risk 
group is lov, this group, by comprising the majority of 
the total obstetric population, manages to produce one 
third of all the IUGR infants born. The only antenatal 
measures of risk available in these pregnancies are the 
maternal caaracteristics of primiparity, prepregnancy 


‘weight, weight gain, and smoking. The clinical predic- 


tion of IUGR in these low-risk patients is heavily de- 
pendent or. the serial measurement of fundal height in 
order to demonstrate plateauing or static fetal growth. 

Of the total population, 35% showed one or more 
risk factor- and accounted for two thirds of the total 
IUGR infants produced. These risk factors are clinical 
complications, noted on history or physical examina- 
tion, and are readily apparent during the antenatal 
period; 21% had one factor and 14% had two or more 
factors. In Table XI can be seen the cumulative effects 
of increasing numbers of risk factors on the progres- 
sive increase in the incidence of IUGR. Fig. 1 shows the 
distribution of the frequency of risk factors in the total 
population. 

In this preliminary analysis, the degree of risk for 
each individual factor:is shown in Fig. 2 and was de- 


жіуеа from the incidence of IUGR in each factor, com- 


pared to :he incidence in the unmarked population. 


"This weighting was done by simple analysis. Because 


14% of ovr total population showed more than one risk 
factor, a further analysis of multiple variants is neces- 
sary to give a finite weighting to each risk factor. This 
will allow the formulation of a risk score specific for 
IUGR, in order to increase the antenatal prediction of 


'this pregnancy complication. 
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Clinical Pharmacology—DURICEF (cefadroxil monohydrate) is rapidly ab- 
sorbed after oral administration. Following single doses of 500 and 1000 mg 
average peak serum concentrations were approximately 16 and 28 mcg./ml., re- 
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Peak urine concentrations are approximately 1800 mog:/ml. during the period 
following a single 500 mg. oral dose. Increases in dosage generally produce a 
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casionally associated with oral cephalosporin therapy. 
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Placental localization by diagnostic ultrasound was performed at 16 to 18 weeks’ gestation in 1,098 
patients prior to amniocentesis for genetic indications. Placenta previa was diagnosed in 58 | 
patients, 47 of whom wen: оп to delivery uncomplicated by placenta previa. There were five patients 
with placenta previa at de ivery, four of whom had third-trimester bleeding. One patient was 
diagnosed as having a normal placental implantation at midtrimester but placenta previa was 
demostrated at delivery. The incidence of placenta previa at 16 to 18 weeks’ was 5.3% and fell to 
0.58% at delivery, indicating a 90% conversion rate. Thus the vast majority of cases of 
asymptomatic placenta previa remain so and convert before delivery. These patients should be . 
observed with serial ultrasound at 6 to 8 week intervals until delivery or unequivocal conversion. No 
restriction in activity seems indicated unless the placenta previa persists beyond 30 weeks or 
becomes clinically manifest. (AM. J. OBsTET. GYNECOL. 133:287, 1979.) 


DIAGNOSTIC ULTRASOUND has become one of the 
most useful diagnostic tools in the practice of obstetrics. 
It has been of particular utility in placental localization. 
The majority of studies of placenta previa by ul- 
trasound to date have included only those patients in 
whom there was a clinical suspicion of placenta previa. 
With the advent of ultrasound screening prior to am- 
niocentesis for genetic indications,' an opportunity has 
arisen to study the natural bistory of placenta previa 
because in the course of such screening for amniocen- 
tesis all cases of placenta previa in a large group of 
patients may be identified and observed. Such a study is 
of clinical interest because serial ultrasonographic pla- 


cental localization has made it possible to observe that a 
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placenta previa may “migrate” ave from the cervix 
during the course of pregnancy.’ 

Several interesting questions have arisen: What is the 
incidence of aysmptomatic second-trimester placenta 
previa compared with the incidence of placenta previa 


-at term? In what proportion of pregnancies does it sub- 


sequently become symptomatic? What advice should be 
given to the patient and what follow-up procedures are 
indicated? 

Because of the large experience in amniocentesis for 
genetic indications in our center, we thought it might 


. be possible to answer these questions and others by a 


systematic review of our clinical and ultrasound rec- 
ords with particular attention being paid to the sub- 
sequent course of pregnancy of those patients having 
placenta previa diagnosed ultrasonically at the time of 
amniocentesis. 


. Material and өөй 


` The basis for this study was a group of 1,098 patients 
in whom preamniocentesis ultrasonic examination and 
amniocentesis were performed between May 16, 1972, 
and July 8, 1977, in conjunction with the Toronto An- 
tenatal Genetic Clinic? Ultrasonic examinations were 
usually scheduled for 16 weeks’ gestation. The ul- 
trasound equipment consisted of a Picker bistable unit 
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Table I. Numerical details of amniocentesis group 







No. in group 
Average parity (at amniocentesis) 
No. of primigravid patients 
No. of grandmultiparous patients (P = 5) 
Indication for amniocentesis 
Advanced maternal age 
<35 yr. 
35-39 yr. 
40-44 yr. 
245 yr. 
Subtotal 
Increased risk of neural tube defect 
Previous child with trisomy 21 
Other chromosomal defect 
Family history of Down syndrome 
Inborn errors of metabolism 
Miscellaneous 


Total 
Duplications (more than one indication 
for amniocentesis) 


-—— eee 


Total pregnancies 
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Group demonstrating 
placenta previa at ` 
16-18 weeks’ gestation, 

ascertained by ultrasound 









Patients 
undergoing 


amniocentesis 









Table II. Placental localization at 16-18 weeks’ 
gestation 










Placenta 
previa group 


Localization 





Anterior 40 69 405 37 
Posterior 6 10 271 34 
Anterior and posterior 12 21 52 5 
Fundal = = 377 34 
Total 58 100 1,105* 100 


*Some duplication occurred due to twin gestations. 


until May, 1974; then a Picker gray-scale unit was uti- 
lized until late 1976, when a Rohnar gray-scale unit was 
added to the facility. A review of each patient’s record 
through delivery was carried out. We were particularly 


interested in the follow-up of patients with a diagnosis . 


of placenta previa, with respect to both clinical details 
and subsequent ultrasonographic data. 

Thus each of the patients in whom placenta previa 
was diagnosed by ultrasound was followed up to de- 
termine with certainty in which patients the placenta 


“migrated” away from the internal os. Such migration . 


was established by one of two criteria: normal vaginal 
delivery or confirmation of placental implantation. 
Subsequent demonstration of migration by serial ultra- 
sonography was accepted as corroborative evidence. 
Clinical confirmation of the diagnosis of suspected 





20 2 1.0 12 0.8 
20-24 ~ 4 1.8 86 0.9 
25-29 8 1.6 153 1.5 
30-34 12 2.8 127 1.7 
35-39 22 1.3 509 13 
40-44 10 2.8 202 1.8 

45  . 0 — 9 2.6 

Total : 58 1.8 1,098 1.1 


placenta previa was made in each case of placenta pre- 
via persisting to the date of confinement by direct ob- 
servation of the placental implantation site at cesarean 
section. Additional corroborative evidence in some 
cases included third- trimester bleeding and malpre- 
sentation. 

The ultrasonographic diagnosis of placenta previa 
was made in most patients by noting the characteristic 
appearance of the placenta in the region overlying the 
internal os. In the remaining patients, the internal os 
was obscured by the “shadowing” effect of the overly- 
ing fetus but the placenta was visualized immediately 
adjacent to the shadowed region and was presumed to 
extend to cover the internal os. In these cases, there 
was displacement of the fetal head superiorly from the 
cervix and anteriorly from the sacrum by 2 cm or more. 


ae 


ә 
Volume 133 “ 


Number 3 Зена 


Table IV. Clinical description of. patients with pe previa. at delivery... 







Indication for trimester 


Patient | Age | Parity | Gravidity | amniocentesis 






-bleeding | Presentation | delivery (wk.) 
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Placental 
“Maturity at . Indication for localization 
cesarean section al delivery 





C.K.. 39. 2 3 Advanced ma- + ` Cephalic 37 Previous cesarean sec- Total placenta 
ternal age | ' tion, placenta previa, previa 
` ^ m Rh sensitization 
M.U. 34. 9 10 Advanced ma- + Cephalic. ^ 38 Placenta previa Total placenta 
: ternal age 2 E previa 
JW. 31 3 4 Previous tri- ES Cephalic . 84 Rh sensitization Marginal placen- 
somy 21 | Б ta previa 
M.D 37 .2 4 ` Advanedma- · — Cephalic . 40 Previous pelvic repair Marginal placen- 
ternal age : : І j : ta previa 
B.O'H. 31° .2 5 Previous tri- + Breech 40 Aritenatal bleeding, Low-lying pla- 
: ѕоту Е Р. acute fetal distress , centa previa 
N.M.* 36 1 8  , Advanced ma- + Cephalic 38 Antenatal bleeding, Partial posteri- 
ternal age placenta previa or placenta 
previa 





In some cases, the continuation of the ЕЯ onto the ; 


opposite uterine wall visualized with the * ‘shadow” 
tervening at the internal os. 


Results 
A summary of the clinical details of the 1,098 pa- 


tients who had amniocentesis is presented in Table I. . 


Fifty-eight (5.8396) cases of placenta previa were re- 
ported after the initial ultrasonographic examination. 
The placental site distribution at 16 to 18 weeks’ gesta- 
tion in the entire. group is summarized in Table II. 
Table П shows the average parity of the various age 
groups of the study. а 


· Of 58 patients with placenta previa at 16 to 18 weeks’ 


gestation, two had a subsequent spontaneous abortion, 
and two had an elective abortion for genetic abnor- 
malities. Two patients were lost to physician follow- -up. 


‚ This left a group of 52 patients in whom details of the 


progress and outcome of the pregnancy were obtained. 

Four patients had either total or marginal placenta 
previa at delivery. In one additional patient, a low-lying 
posterior placenta was ascertained after cesarean sec- 
tion was performed because of acute fetal distress in 


' labor which may. indeed have been related to the pla- 


cental location. "This case is considered to be a fifth 
placenta previa in this study. Forty-three pateints had 
vaginal deliveries uncomplicated by placenta previa. 
Four other patients were delivered by cesarean section 


гапа in each case the placenta was documented 2s not 


being’ a placenta previa. The indications for these four 
cesarean sections were not related to placental postiton. 


The details of the five patients with a' diagnosis 


of placenta previa at cesarean section are given in 
Table IV. 
A review of 985 patients of the group without T 


centa previa according to preamniocentesis ultra- 


three placenta previas later 


sonography (985 of 1,040 patients) was done to verify 
that their deliveries were uncomplicated by placenta 
previa. The remaining 55 patients in this group were 
lost to follow-up. In one patient preamniocentesis ul- 
trasonic examination indicated a posterior placenta ex- 
tending to the fundus with no evidence of placenta 


ў previa, and yet the patient later had third-trimester 
bleeding and clinically proved partial placenta previa at 


cesarean section (Table IV). This represented the only 
false negative case detected. Therefore, the false nega- 
tive rate was 0.196 (one of 985 patients). 

None of the placentas which migrated to a normal 
implantation site before delivery (47 patients) was re- 
spensible for bleeding, whereas the majority of persist- 
ing placenta previas (five of six patients) became symp- 
tomatic in the third trimester by bleeding. 

. Twenty-five of the 58 patients with placenta previa 


- had ultrasonic examinations on at least two different 
' occasions during their pregnancies. In 17 of these 25 


patients, conversion of the placenta previa to a normal 
implantation site was demonstrated by ultrasound. In 
each of the remaining eight patients, the last ultrasonic 
examination showed persisting placenta previa, but 
"migrated" as demon- 
strated'by a delivery uncomplicated by placenta previa. 
‚ Nineteen patients were seen in the Antenatal Genetic 
Clinic for amniocentesis in more than one preganacy. 


‘Sixteen patients had two pregnancies monitored, and 


the remaining three patients were observed for three 
pregnancies each. No correlation. could be found with 
respect to subsequent placental implantation sites in 
the same patient. 


Comment 


The incidence of placenta previa at midtrimester was 
shown to be 5.3% in the present series. No similar study 
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could be found in the literature for comparison. Those 
A series dealing with the application of diagnostic ul- 
trasound to the study of placenta previa have primarily 
dealt with patients having symptoms which brought 
their placental implantation site into question. !° The 
most notable such symptom was antenatal ‘vaginal 
bleeding. 

Among those patients with placenta previa diag- 
nosed by ultrasound at 16 to 18 weeks’ gestation, 47 of 
52 (90.4%) did not have placenta previa at delivery in 


*' - the-present series. This conversion rate-is higher than 


in other series in the literature* ^ ® 19 probably because 
of two factors:-our earlier timing of each initial ul- 
trasound examination and the fact that our patients 
were asymptomatic. | 

In the present study group, the incidence of placenta 
previa at delivery was 0.5896 (6/1, 037) and this com- 
pares well with the incidence in Hibbard's!! study. 

As one might expect, the mean parity of the placenta 
previa group was higher (1.8) than that of the entire 
study group (1.1). Since the majority (741/1 ,098) of 
patients were selected for amniocentesis on the basis of 
advanced maternal age (Table D), distortion of the data 
due to this fact would be anticipated. However, on 
analysis of Table III, 4.5% of patients 35 years of age 
or more had placenta previa in the midtrimester com- 
pared to 6.9% in the age group under 35. Thus the 
heavy preponderance of older patients does not appear 
to-have distorted the incidence of placenta previa in 
this study. 

The phenomenon ‘of placental “migration” "away 
from the cervix and lower uterine segment with ad- 
vancing gestational age has previously been reported? 
The mechanism whereby such apparent niigration oc- 
curs has not yet been fully elucidated. The various 
theroies involve either changes in the architecture of 
‘the lower uterine segment with advancing gestation or 
"dynamic placentation” in which microscopic abruptio 
placentae and reattachment occur throughout the sec- 
ond and third trimesters to allow the fraction of uterine 
wall covered by the placenta to diminish from one half 
at 16 weeks’ gestation to become one quarter to one 
third at term. The importance of the concept of 
dynamic placentation or whether it occurs at all is not 
yet clear, but it is certainly an intriguing theory. 

. The subject of conversion -of placenta previa has 
been considered in recent reviews of placental localiza- 
tion by ultrasound. Edelstone?? stated that in a small 
group of patients with apparent partial placenta previa 
the placenta may convert to а normal implantation by 
term. Winsberg!? stated that the overwhelming major- 
ity of patients with placenta previa in the second tri- 
mester will have a normal placental position at term. 
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The findinzs in our series fall between these two ex- 
tremes although somewhat closer to Winsberg's find- 
ings in that 90.496 of our patients experienced con- 
version. | | 

The false negative case detected in our series was 
that of a paient who had no ultrasonographic evidence 
of placenta previa at midtrimester but who later proved 
to have a partial placenta previa at cesarean section. It 
may be accounted for by an error in ultrasonogr арыс 
diagnosis o- else there may have been ‘ 'migration" of 
the placenta in a caudal direction between midtrimes- 
ter.and delivery. It is uncertain whether caudal migra- 
tion is a likely possiblity. 

In their ultrasonographic studies of 140 patients with 
abnormalities of gestation such as threatened abortion, 
abnormal uterine growth, sterility, or a history of pre- 
vious abnormal pregnancies, Hellman and associates 
found that six patients (4.3%) had a low implanted ges- 


-tational sac and in one of the six the sac rose in the 


uterine cavity until it occupied the fundus at term. It 
may be sigrificant that the incidence figure quoted by 
Hellman and associates of low implantation in the first 
trimester (4.396) and the incidence of midtrimester 
placenta previa in our series (5.3%) are comparable. 
However, zs Hellman and associates stated in their 
paper, their study group was not representative of the 
normal grazid population. Beyond the midtrimester, 
the incidence of placenta previa appears to decrease to 
approximately 1 in 200, which is a generally accepted 
incidence figure for placenta previa at delivery.!! Such 
a progressi may be accounted for by the phe- 
nomenon o: placental migration between midtrimester 
and term. 

We suggest that patients with asymptomatic placenta 
previa diagnosed incidentally in the midtrimester by 
diagnostic ultrasound should be followed by serial ul- 
trasound examination at reasonable intervals (every 6 
to 8 weeks) antil delivery or unequivocal conversion to 
a normal in plantation site. Such an asymptomatic pa- 
tient can initially be reassured by her physician that 
there is a 9C96 chance that she will have a delivery un- 
complicated by placenta previa. We do not feel that any 
restrictions 5n normal activity (including intercourse) 
are necessary prior to 30 weeks' gestation in the ab- 


sence of алу vaginal bleeding. If subsequent ul- 


trasound examinations beyond 30 weeks’ gestation 
show persistence of placenta previa, then the patient's 
activities should be restricted. The decision to hos- 
pitalize the patient should be based on a combination of 
clinical evidence (vaginal bleeding and/or malpresen- 
tation) and altrasonographic findings. 

In our se-ies, if an incidentally diagnosed placenta 
previa remained asymptomatic, it almost always con- ' 
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verted before delivery. The converse in our study was: 


the fact that if a placenta previa became symptomatic in 
the third trimester it was less likely to'convert; in fact, 
in our group of patients, five symptomatic placenta 
previas were all persistent at delivery. Since the major- 
ity of placenta previas described as migrating in other 
series have been symptomatic, the presence of symp- 
toms does not imply that the placenta will not migrate. 


Our series has confirmed that the majority of placenta’ 
previas are asymptomatic ar:d remain so by spontane- 


ous conyersion. A minority of placenta prévia patients 
become symptomatic and, although conversion can 
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occur in this group, a significant percentage will have a 


placenta previa at delivery. If our series had been 
larger with more symptomatic placenta previas, there 


"s would have been some patients in whom migration and 


conversion might have been demonstrated. If effect, 


` the symptomatic placenta previa is just the tip of the 


iceberg and represents only a fraction of the total inci- 
dence of placentà previa in an óbstetric population. E 


We wish to express our thanks to Sandy. Clarke for 
her assistance in the preparation of this fane 
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Marlex gauze hammock sling operacion with Cooper's 
ligament attachment in the management of recurrent 
urinary stress incontinence 


FRED E. BRYANS, M.D., F.R.C.S.(C.) 


Vancouver, British Columbia, Canada 


In 1970 Morgan described an operation designed to meet the problem created by scarring and 
fibrosis resulting from previous operative procedures to the urethra and bladder neck. In the 
method, a 2 cm wide.polypropylene (Marlex) mesh is placed as a broad Fammock to elevate and 
support the urethrovesical junction with lateral attachment at Cooper's ligement. Sixty-nine women 
operated upon by Morgan's technique have been followed up for 6 months to 8 years. In those with 
unmixed stress incontinence, 90% меге dry at follow-up, whereas in those with a mixture of stress 
incontinence and symptoms of detrusor disturbance, only 5096 were benefited. (AM. J. OBSTET. 


GYNECOL. 133:292, 1979.) 


MORGAN? DESCRIBED in 1970, an operative proce- 
dure for the management of recurrent urinary stress 
incontinence that was designed to overcome the prob- 
lem of urethral fixation and scar which he considered 
to be the main deterrent to operative success. His 
technique provides for the mobilization of the bladder 
and urethra from both the suprapubic and vaginal ap- 
proach prior to the placement of a wide band of inert 
polypropylene mesh (Marlex) beneath the urethrovesi- 
cal junction. The technique combines in one operation 
two principles that have been established to be useful in 
other separate operations. The first principle is the use 
of a wide (2 cm) strip of knitted polypropylene mesh 
which has been utilized by Moir? in a modification of 
the Aldrich sling. The second principle is the use of the 
ileopectineal line, or Cooper's ligament, for the lateral 
attachment. Burch? has utilized this prominent, strong, 
fibrocartilaginous anchoring point on the inner aspect 
of the pelvis for the colposuspension operation that 
commonly bears his name. Most sling operations utiliz- 
ing fascia or Mersilene have the potential for urethral 
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obstruction 5r damage to the urethra because the sling 
becomes a taut narrow cord under tension. The wide 
pliable band of Marlex is a hammock rather than a 
narrow sling, reducing the pressure on any given point 
and rendering less critical the degree of tension that is 
associated with the elevation of the urethrovesical 
junction. 


Materials and methods 


Since June, 1970, I have operated upon 69 women 
with recurrent urinary incontinence by means of the 
technique described by Morgan. It has been possible to 
follow up al patients for a minimum of 6 months and a 
maximum of 8 years. As seeh in Table 1, 47 (68%) have - 
been followed up for more than 2 years, 21 (30%) for 
more than ¢ years, and 13 (18%) for more than 6 years. 
Two women are dead, terminating follow-up at 1 and 2 
years. As many of the women reside in distant com- 
munities, follow-up has been by means of an annual 
questionnaire seeking specific information relating to 
bladder furction and urinary control. This method is 


` open to sore criticism, but it has permitted a regular 


follow-up on all patients, many of whom would not be 
available for objective assessment and examination. 
Consolatior is derived, however, from.the realization 
that the fur.ctional result as perceived by the patient is 
the essential if not the only end point in judging success 
or failure of an operation for urinary incontinence. 
The women ranged in age from 29 to 79, with an 
average of 53.7 years. Four patients were nulliparous. 
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The range of parity extendéd from 0 to 9, with an 


average of 2.9. The 69 wcmen had undergone 118, 


previous operations directed at the correction of uri- 
nary incontinence, with an average of 1.7 previous op- 


erations. Twenty-six (37%) nad previously been oper- . 


ated upon by the suprapubic approach. - 
Emphasis was placed on the careful selection of pa- 
tients for surgery. In all women with urinary inconti- 
nence it is important to separate those whose. inconti- 
nence is stress in type and is related to anatomic factors 


of the urethra or urethrovesical junction from those in . 


whom the underlying disturbance is one of detrusor 
dysfunction or irritation as is suggested by the presence 
of frequency, urgency, and the loss of urine at times 
other than with increased intra-abdominal pressure. A 
decision regarding operation was made only after a 
review of the full “incontinence profile" of the patient. 
This includes.a careful and detailed history, a full phys- 
ical (including a neurologic) examination, and a pelvic 


examination to assess pelvic floor relaxation and to: 


check for the presence or absence of demonstrable uri- 
nary stress incontinence. The condition of the vaginal 


‘wall was carefully noted, with particular reference to : 


evidence of vascular compromise such as localized pal- 


lor, scarring, or contracture. Urinalysis and culture, 


cystometrogram, cystoscopy. and cystourethogram 


, complete the essential investigations of women with re- : 


current urinary stress incontinence. The importance of 
any single factor varied from case to case, but all have 
been found to be sometimes useful in the overall 
evaluation. Of all the assessment parameters used, a 


detailed history was demonstrated to be the most reli- — 
able. On the basis of symptoms two patients groups: 


were identified preoperativelv: (1) those with unmixed 


symptoms of stress incontinence (49 patients) and (2) .: 


those with mixed symptoms suggesting both stress in- 
continence and detrusor instability (20 patients). 
Тһе severity of the incontinence was rated preop- 


eratively. Of the 69 cases, 57 (83%) were classified as ; 


severe, as defined by the need to wear some form of 


protection at all times when in the upright position. ' | 
Ten (15%) were classified as moderate, as defined by 


significant inconvenience to the normal way of life but 
not requiring the constant wearing of protection. One 
patient had mild stress incontinence, with the prime 
indication being recurrent cystourethrocele. 


In earefully assessed women with- socially limiting re- | 


` current incontinence who are considered to be surgical 


candidates, the Marlex hammock procedure was cho- : 


sen where scarring and loss of vaginal and urethral 
mobility had made a Burch colposuspénsion technically 
impractical. | 
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Table I. Duraüon of follow-up 


6mo 69 100 
2 yr 047070 5 68 
+ {уг des 21 : | 30 
буг 13 18 


Table II. Functional result (follow-up 6 months 


to 8 years) 
Dry 51 | 74 o 
Improved 5 3 
Failure . ` 15 21 
Total ' 69 
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Table III. Functional result (follow-up 6 months 


to 8 years) 


Group A, unqualified stress.incontinence, 49 patients: 


Dry . . 44 . 90 
Improved 0 

Failure  . 5 2 10 

Group В, mixed incontinence, 20 patients: 

Dry, n 7: 35 
Improved . 8 15 
Failure . 10 50 
Results 


In a combined group of 69-women, 51 are dry and 
three are improved—a total of 79% who have ben- 
efited by the operation and 2196 who are unimproved. 
Of the group of 49 women with unmixed stress incon- 
tinence, 44 are dry (90%) and five are unimproved. 
The less predictable outcome where stress incontinence 
is associated with symptoms of detrusor disturbance is 
revealed in a group of 20 women with mixed inconti- 
nence where it was found that seven women remained 
dry (35%), three are improved (15%), and 10 are un- 
improved (50%) (See Tables II and III). s 

Where failure of the operation occurred, the lack of 
success was usually apparent within the first 3 to 6 


- months. In three instances, however, women who were 


dry for over 2 years gradually had deterioration of con-_ 
trol until they entered into the failure category. This 
observation indicates that even with a plastic prosthesis 
and hence lack of dependence upon the patient's own 
tissues. for continued elevation and support, failures 


` will be observed on longer term follow-up. In virtually 
` all women with continuing incontinence, a prominent. 


component of their ongoing problem was evidence of 
detrusor distürbance such as frequency and urgency. 
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In only two ach was the failure а retürn of un- 


EN mixed stress incontinence. 


Complications. Positional voiding ` problems and 


5 difficulty i in completely emptying the bladder were the 


"The other three patients continue to prefer the. dis- . 
charge to the potential for loss of their bladder control . 


Й 


most frequently. mentioned late complaints. In reply to 
a specific question ‘regarding positional change аѕѕосі-' 


ated with voiding, 15 of 69 (22%) reported the need for 


some change in the conventional sitting. posture. A’ 


semistanding position was most common, although 
leaning forward, leaning back or sitting on one side 


СА уеге mentioned by other women. In only two was this . 
". considered by the patient to be more than a tolerable 


inconvenience. 


Postoperative delay in voiding was the most common ` 


cause of delayed hospital discharge.: In four women 
this exceeded 21° ‘days. Three women had prolonged 


delay in full bladder emptying, requiring discharge on` 


a program of self-catheterization for 3 to 6 months. 
One such patient had undergone à „previous abdoini- 


nal- ‘perineal resection of her large bowel. It has been - 
established that ‘self-catheterization with a clean cathe- · 


ter is a safe and practical method of managemént that 


'reduces tlie need for 'exteneded periods of hospitaliza- 


tion in women with prolonged voiding difficulties: 


Nonhealing of the vaginal wall was noted: in five. 


women. Four of these remain. continent after more 
than 2j years. One woman, a diabetic patient; died aftér 
2 years and hence was lost to follow- -up. The. only con- 


sistent problem encountered has been a vaginal dis- 


charge of mild to moderate extent. The exposed’ seg- 


ment of Marlex was removed by the vaginal route in | © 


two patients. The first was the woman who was the only 


failure in the group and the’ second was a woman who 


had been séen 7 years after the operation requesting 
that something be done about the persistent discharge: 
The exposed portion of the prosthesis was removed 
withoüt change in her continuing full bladder control. 


that might follow the removal of tlie, prosthesis. Dys- 
pareunia was an early complaint in one of two women 
who remain sexually г active, but on longer follow-up 
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coitus has not been a ош problem in either 
woman. E 

, Postopera-ive wound ТЕ was noted іп four pa-: 
tients, An infected hematoma was thought | to be the 


- basis of the nonhealing of the vaginal. wall in one pa- 


tient. It has not been necessary to remove the prosthe-- 
sis іп any pa-ient due to infection. A sinus tract through 
the anterior vaginal wall with the discharge of odorous 
secretion was noted in one patient, requiring the open- 
ing of the vzginal wall and the removal of a nonabsorb- 
able suture which had been used.to anchor the Marlex 
in an extended position. Subsequeritly there was full 
healing and cessation. of the discharge. 

One woman 5 years after the operation developed a. 
small bleb on her abdoniinal incision that subsequently 
spontaneously drained a sterile mucoid secretion. The: 
sinus tract vas explored to the anterior rectus sheath, 
but it was elected not to pursue it more deeply. 

In keepirg with the experience of others,? * the lift- 
ing forward of the anterior vaginal wall by the sup- 
rapubic approach was followed in two' women (3%) by 
the development of a symptomatic enterocele requir- 
ing subsequent surgical repair. 

No fistulas v were observed. in the series. 


‘Commert 


It is observed that in patients with unmixed stress 
incontinence а high- rate, of correction is possible. 
Where stress incontinence is associated with evidence 
of detrusor disturbance, success. is much less predict- ' 
able, but 50% of patients are benefited. The difficult ` 
point of judgment comes in the selection of women for 
surgery wko have mixed symptomatology. As yet satis- 
factory criteria for the selection from this group. have 
not been developed. - 

Analysis of the results obtained, the first report from 
another medical center, supports the contention of 
Morgan. that the Marlex gauze hammock operation can 
be utilized with acceptable morbidity where previous 
surgical procedures have been followed by fibrosis and 
fixation. 
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A simplified retropubic urethropexy in the treatment 
of primary and recurrent urinary stress incontinence 


in the female 


W. COWAN, M.D. 
H. R. MORGAN, 
Hamilton, Ontario, Canada 


M.D., F.R.C.S.(C.), F.A.C.O.G. 


Urinary incontinence presents a severe social handicap to the patient and a challenge which has 
taxed the imagination and ingenuity of surgeons for over a century. Restoration of the urethrovesical 
junction to its normal retropubic intra-abdominal level will usually result in the cure of pure anatomic 
female stress incontinence. A retropubic approach is utilized in order to provide for identification and 
mobilization of the ure-hra, bladder neck, and vagina. Nonabsorbable sutures are used to attach the 
perivaginal fascia- to the pectineal ligament. The operative technique is described in detail. A series 
of 77 patients who have been followed for up io 3% years is presented, showing a stress 
incontinence cure rate of 96.1%. (AM. J. OBSTET: GYNECOL. 193: :295, 1979. ) 


MANY PROCEDURES for the surgical cure of urinary 
stress incontinence in the female .have been devised 
over the past century. ™ 16 АЛ have had some degree of 
success, but many have failed in the long term. While it 
is generally agreed that vaginal hysterectomy arid re- 
pair is ari excellent operaticn for prolapse, it may not 
be the operation of choice for the permanent cure of 
urinary stress incontinence. Certainly the philosophy 
that all incontinence should be treated initially by vagi- 
nal repair, and récurrences bya retropubic approach, 
should be discarded. The first operation provides the 
best chance of cure. Р 

All women complaining oF significant urinary incon- 
tinence should have urodynamic investigation, includ- 
ing cystometry and urethrocystoscopy. Those patients 
who have anatomic derangement as a cause of their 
incontinence should have a primary surgical procedure 
selected which will give them the best chance of cure. 
Manv gynecologists are convinced that the retropubic 
approach provides the best chance of initial and per- 
manent success. : у 

In а patiént with pure urinary stress incontinence, 
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ie., uncomplicated by detrusor instability or other 
urologic disease, the sphincter mechanism is intact. 
Permanent replacement of the upper urethra and 
bladder neck into its normal anatomic position allows 
the sphincter mechanism to function normally and re- 
sults'in a high rate of cure. The normal retropubic 
position of the bladder neck is within the sphere of 
influence of intra-abdominal pressure. In this position 
a cough or sneeze serves to support the bladder neck 
and upper urethra as well, thus nullifying the concomi- 
tant increase of intravesical pressure.! 


Methods | 

Seventy-seven patients have been managed by the 
above technique. All have been followed from 1% to 
3% years: These patients were selected by history of 
loss of.urine with stress in the absence of other 
bladder symptomatology and physical examination 
including a Bonney test only, since all меге treated 
prior to the establishment, of a urodynamic unit at our 
hospital. 

The patients’ ages ranged from 20 to 90 years with 
an average of 49 years. Of these patients, 74% were 
between the ages of 30 and 60 years. Three of these 
patients were nulliparous. The average parity, how- 
ever, was 3.2 children, with 6696 of the patients falling 
between parities of 2 and 4. Forty-nine of the patients 
had had no previous reparative surgery. Of the re- 
mainder of the patients, 23 had a previous anterior 
colporrhaphy, 10 had previous meatotomies or dila- 
tations of the urethra, one had an Aldridge sling, and 
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SYMPHYSIS 
VAGINA- = DUBIS 
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Fig. 1. Placement of the pectineal ligament sutures, 


BLADDER | 


five had Marshall-Marchetti operations. Not counting 
meatotomy and dilatation, 70% of the cases were xir- 
ginal and 30% had previous Sagen for urinary incon- 
tinence. 

The follow-up has ranged from m to 3% years. Спе 
patient was found to have died from a carcinoma of ће 
cecum which must have been present at the time of her 
original operation, thus leaving a total of 76 patients. 

Surgical procedure. The patient is placed in :he 
supine position on the operating table with tbe thizhs 
abducted and the heels together. The knees are sap- 
ported on a pad in order to prevent postoperative ad- 
ductor discomfort. We believe that access to the vagina 
and digital guidance during dissection and placement 
of sutures are of prime importance. A Foley cathe-er, 
No..22 or 24 Fr., with a 5 cc bag is placed in the uretara 
and tugged snugly down into the bladder neck. K is 
connected to a drainage bag and the tubing secured 
between the patient's heels so that the urethra is mot 
shortened with undue tension. The surgical drapes are 
eventually arranged so that the operator's left hand can 
enter the vagina at the proper time. 

The retropubic space is approached through a trans- 
verse or vertical suprapubic incison. The space can be 
easily developed in a primary operation by gentle 
backward and downward pressure with a large surgical 
sponge on a sponge forceps. In the-event that a previ- 
ous retropubic procedure or procedures have tzken 
place, the separation of the bladder from the symphysis 
must be done by sharp dissection with. great care to 
avoid injury to the bladder and urethra. 

To aid in the dissection, two fingers of the operator’s 
left hand are inserted into the vagina, one on eàch side 
of the catheter. The paraurethral areolar tissue is 
cleared from either side of the urethra and bladder 
neck by gentle blunt dissection with a lobectomy 
sponge. The tissue is pushed medially and cephalad. In 
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this way adhesions surrounding the bladder neck and 
base of the bladder can easily be visualized and sub- 
sequently. cleared by sharp dissection if necessary. It is 
not necessary to remove the fatty and areolar tissue 
from along the urethra and, as a matter of fact, it may 
be important not to do so, perhaps in the hope of 
avoiding disturbance of the voluntary straited muscle 
fibers which surround the midurethra. 

The lower edge of the bladder can usually be iden- 
tified as it "rolls up and away from the vagina." It is 
usually marked by опе ог two large veins running in a 
transverse direction. We believe the anterior portion of 
the bladder often overrides the urethrovesical junction 
and must be adequately mobilized to avoid including 
the bladder in the retropubic suture. Complete vi- 
sualization and mobilization of the bladder neck and 
urethra as well as clear visualization of the perivaginal 
fascia is important. Periurethral sutures, such as rec- 
ommended in the Marshall-Marchetti operation,’ are 

avoided in the belief that they Hay well cause urethral 
distortion or stenosis. 

` With the aid of the vaginal juge a nonabsorbable 
suture is inserted close to, but not through, the vaginal 


,mucous membrane. The needle enters the perivaginal 


fascia at the lower margin of the bladder and runs 
parallel with the urethra. A solid 1 cm bite of the fascia 


. should be taken. The sutures should be at least 1 cm 


lateral to the urethral wall. Sutures which are placed 
too close to the urethra have the effect of flattening and ` 
narrowing this structure. 

The suture is then passed directly anteriorly through 
the medial end of the pectineal ligament on the upper 
inner margin of the pubic ramus. A similar suture is 
placed in the opposite side, as shown in Fig. 1. It may 
be necessary at this point to secure hemostasis by un- 
dersewing the nonabsorbable suture puncture wounds: 
with fine chromic. Coagulation of small vessels with a 
fine diathermy tip is of great assistance. 2 

The nonabsorbable sutures are now tied by the assis- . 
tant, only sufficiently tightly to cause mild dimpling in 
the vagina as detected by the vaginal fingers on either 
side of the bladder neck. Hemostasis is ‘aided by this 
maneuver. Áttempts to approximate the perivaginal 
fascia to the pectineal ligament will result in an extreme 
degree of overcorrection, which will be followed by 
problems of urinary retention, high residual urine vol- 
umes, and difficulty in establishing a normal veiding 
pattern. | | 

Nonabsorbable suture maintains the proper degree 
of correction until healing and fibrosis have become 
permanent and we believe, therefore, are superior to 
absorbable sutures of any sort. 
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It is advisable to test catheter mobility at this point to 
ensure that the catheter and urethra have not been 
transfixed. 


The retropubic space is usually then drained with 


Penrose drains, one on either side of the bladder neck 
and brought out through a separate stab wound just 
below the abdominal incisicn. These drains are gradu- 
ally shortened and removed for the next 3 to 4 days. 

The urethral catheter is removed in 48 hours. Most 
patients will then establish a normal voiding pattern 
quite promptly. Sometimes, when this does not occur, 
however, reinsertion of the catheter with more pro- 
longed drainage is necessary. 


Results 


The results of follow-up are summarized in Table I. 


Of the 76 remaining patients, 73 state that they are 


` totally continent, in so far as stress is concerned. Three 
of these state that they have occasional stress accidents. 


Five patients complain not of urinary stress inconti- 
nence but of urge incontinerce. Since these procedures 
were performed prior to the inception of the 
urodynamic Unit at this hospital, with its cystometric 
evaluation capabilities, it may be that these patients 
have alternate urinary disease, ie., detrusor dyssyn- 
ergia, which either has co-existed or has been misdiag- 
nosed. It is felt that our overall success rate of 89.596 
could be very much improved by recognizing and treat- 
ing other urinary disease prior to surgery. ` | 
Of all patients, 54.5% had associated abdominal sur- 
gery and 15.6% had associated vaginal procedures. 
Complications of surgery are shown in Table II. The 
complication rate, excluding urinary tract infection, 
was 15.6%. Much of this was associated with abdominal 
or vaginal surgery, which was performed at the same 
time as the retropubic urethropexy. Complications in- 
clude pulmonary embolus in two patients. One patient 
is notable in that a suture was passed through the 
catheter at the time of operation. This was removed 
cystoscopically several days later. As can be seen from 
Table II, 39 of the patients, or 50.696, suffered from 
urinary tract infection. Our criterion for making the 
diagnosis of urinary tract infection is that the patient 
had, at some time during her hospital stay, a positive 
urine culture, as diagnosed by greater than 100,000 
colonies of pure growth on a midstream specimen or 
greater than 10,000 colonies of pure growth on a cathe- 
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Table I. Follow-up 3% to 1% years after 
retropubic urethropexy 


Dead (carcinoma of the cecum) 1 96.1 
No stress incontinence 74/76 96.1 
Occasional stress incontinence* 3/76 3.9 
Urgency incontinence* . 6/76 6.6 


Failures* (3 + 6) 9/76 10.5 
"Total success rate А 


*А failure is the persistence of any incontinence and is de- 
scribed as either stress incontinence or urge incontinence hy 
history in the absence of urodynamic investigation. 


Table II. Complications following retropubic 


urethropexy 


Urinary infections 39/77 50.6 
Pulmonary embolus 2177 2.6 
Chest infection 2/77 2.6 
Vault abscess 2/77 2.6 
Suture in catheter 1/77 1.3 
Wound infection 1/77 1.3 
Perineal hematoma 1/77 1.8 
Wound hematoma 1/77 1.3 
Labrynthitis 1/77 1.8 
Total, excluding urinary tract infection 12/77 15.6 


ter specimen. АП patients with urinary infection were 
treated with appropriate urinary antiseptics and most 
left hospital with sterile urine. 

The average catheter time was 4.3 days, with the 
range of 2 to 20 days. Five patients went home with a 
urethral retention catheter attached to a drainage bag. 
These were subsequently removed within a week to 10 
days with satisfactory results. 


. Comment 


A simplified method of retropubic urethropexy with 
a single nonabsorbable suture on either side of the 
bladder neck has been described. Even in an unselected 
population, who have not had urodynamic investiga- 
tion, the stress incontinence cure rate of 96.1% is 
gratifying. Preoperative urodynamic investigation and 
control of detrusor instability will improve the overall 
result. 


| 'The authors thank Mrs. Flavia St. Clair for clerical 
assistance. . 
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Obstetric cholestasis 


A 14 year review 


W. G. JOHNSTON, M.B., В.Сн. 


T. Е. BASKETT, M.B., F.R.C.S., M.R.C.O.G. 


Winnipeg, Manitoba, Canada 


A 14 year review of obstetric cholestasis in the Women’s Centre, Winnipeg, revealed 42 cases 
{incidence one in 1,293 deliveries). The perinatal outcome in these 42 patients was compared to 
that in a group of control subjects and showed a significantly higher incidence of premature labor, 
' low-birth-weight babies, and postpartum hemorrhage. There was no particular association of 
intrapartum fetal distress or intrauterine growth retardation with the cases of obstetric cholestasis. 


(AM. J. OBsTET. GYNECOL. 133:299, 1979.) 


OVER THE PAST 20 years an increasing number of 
reports have appeared in the world literature concern- 
ing the phenomenon of obstetric cholestasis. During 
this time it has become apparent that this is not a con- 
dition confined to Scandinavia, as earlier reports sug- 
gested," ? but that it occurs world wide, with case re- 
ports coming from Canada,? Chile,* and Australia.^ Of 
more interest to the practicing physician is a tendency 
- to feel that this disease is not, as once thought, an inter- 
esting but clinically inconsequential condition. Orellana 
and associates? in 1961 used the term "benign jaundice 
‘of pregnancy" and several papers have characterised 
this condition as an unusual but benign complication of 
pregnancy.* ? However, recent reports have shown a 
significantly increased incidence of prematurity,» * ? 
intrapartum fetal distress,” ! and postpartum hemor- 
rhage.* ? In view of these findings it was decided to 
review all cases of jaundice and generalized pruritus 
associated with pregnancy over the 14 year period 
from 1963 to 1976 and compare them with a control 


group. 


Material and methods 


The obstetric records of all women delivered at the 
Women's Centre, Winnipeg, during the 14 year period 


From the Department of Obstetrics and Gynaecology, 
Women's Centre, Health Sciences Centre. 
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from 1963 to 1976 and suffering from jaundice and/or 
generalized pruritus during pregnancy were reviewed. 
The patient's disease was classified according to its 
cause and those with a diagnosis of obstetric cholestasis 
were studied in greater detail. The diagnosis of obstet- 
ric cholestasis can be difficult and appears to be best 
made on historical, clinical, and biochemical grounds. 
In classifying our cases we used the following criteria: 
(1) history relating symptoms to pregnancy with no ap- 
parent exposure to hepatitis or hepatotoxic drugs, (2) 
presence of generalized pruritus and/or jaundice, (3) 
demonstration of a biochemical abnormality suggesting 
intrahepatic cholestasis, (4) disappearance of jaundice 


. and pruritus following delivery, and (5) recurrence of 


generalized pruritus and/or jaundice in a subsequent 
pregnancy. 

Control subjects were obtained by matching, with the 
cases of obstetric cholestasis, the next patient admitted 
of the same age and parity. Various indices were com- 
pared: in particular prematurity, birth weight, multiple 
pregnancy, perinatal death, and postpartum hemor- 
rhage. Whenever results are compared the statistical 
significance has been determined with the use of 
Fisher's exact test. 


Results 


During the 14 year review 64 patients with jaundice 
and/or generalized pruritus were admitted to the 
Women's Centre. Table I shows the various etiologic 
groups. It can be seen that by far the commonest cause 
of jaundice in patients admitted to the hospital is 
obstetric cholestasis, with an incidence of one case per 
1,293 deliveries. It should be noted that these figures 
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Table I. Causes of jaundice in pregnancy . 
| No. 

Obstetric cholestasis 
Infectious hepatitis 
Cholelithiasis 
Drug-induced cholestasis 
Dubin-Johnson syndrome 
Cirrhosis 


Uncertain 
Total 


Z| » 
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Table II. Parity and pattern of obstetric cholestasis 


Primigravidas 5 
Multiparas (all pregnancies affected) 7 
Multiparas (intermittent pregnancies affected) 21 

Total : 33 


are biased against infectious hepatitis, as such pregnant 
patients are not admitted to the maternity unit. 

The 42 cases of obstetric cholestasis are further bro- 
ken down into patients with pruritus alone (15) and 
patients with pruritus and jaundice (27). Thirty-three 
patients produced the 42 cases, 12 patients having 
more than one pregnancy affected. This, however, 

‚ does not seem to fall into a pattern, as Table II shows. 
Symptom-free pregnancies may intervene between 
cholestatic pregnancies and one patient had eight nor- 
mal pregnancies prior to developing cholestasis in the 
ninth. 

The perinatal outcome in both the cholestasis and 
control groups of patients is shown in Table III. In 
comparing the factors of premature labor (spontane- 
ous labor prior to 37 weeks’ gestation), low birth 
weight, and intrauterine growth retardation, the cases 
of multiple: pregnancy were excluded to remove po- 
tential bias from this cause. It can be seen that there is a 
very significant increase in the incidence of both pa- 
tients being delivered prior to 37 weeks’ gestation and 
low-birth-weight babies in the cholestatic group. When 


the infants were examined to see if intrauterine growth. 


retardation was a contributing factor to the low-birth- 
weight group, this was found not be the case with simi- 
lar numbers in both the study and control groups. 
There were three cases of twins and one set of triplets 
in the cholestatic group as opposed to no cases of mul- 
tiple pregnancy in the control group. This association 
у did not quite achieve statistical significance, but an in- 
са incidence of multiple pregnancies has been 
noted in a previous report.? Clinical evidence of fetal 
distress was sought in the form of meconium staining 


bos 
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during labor and fetal heart rate РРА 7 There 
was no increased incidence of these obseffvations in the 
cholestatic group. The 1 minute Apgar scores were 
similar in both groups. . 

There were three perinatal deaths in the cholestatic 
group—one stillbirth and two neonatal deaths. The 
stillbirth was an intrapartum death and was associated 
with severe pre-eclampsia. The two neonatal deaths 
were both due to respiratory distress in babies born 
prematurely at 26 and 32 weeks, respectively. There 
were no perinatal deaths in the control group, and no 
Statistical significance in the difference between the two 
groups. 

In reviewing the maternal outcome, by definition the 
pruritus and jaundice cleared.in the postpartum period 
in all cases. As previously noted, it did not necessarily 
return in all subsequent pregnancies but did so in 12 of 
the 33 women in this series. There were no maternal 
deaths in either group. There was a significant associa- 
tion between primary postpartum hemorrhage in the 
cholestatic group (eight cases) compared to no cases in 
the control group. In all but one of these cases the 
prothrombin time had been determined prior to deliv- 
ery and was normal. The association between the clini- 
cal symptoms, the bilirubin levels, and perinatal com- 
plications is shown in Table IV. From this it appears 
that the more severe the symptoms and the greater the 


‘level of jaundice the more likely perinatal complica- 


tions are to occur. 


Comment 


It becomes obvious from the current literature and 
from this review that obstetric cholestasis can no longer 
be termed a benign’ condition. The most consistent 
threat, from all the reviews, seems to be premature 
labor with all its perinatal sequelae. Our own experi- 
ence and that of others® suggest that the prevalence of 
low-birth-weight babies is a function of prematurity 
and not dysmaturity. While we did not find á sig- 
nificantly raised perinatal mortality rate, others have 
reported perinatal mortality rates as high as 1196? and 
13%“. Although an obvious contributor to the perinatal 
mortality rate is the risk of premature labor in these - 
cases, there are other reports of unexplained stillbirths : 
in patients with obstetric cholestasis. While our review 
did not show a rise in the incidence of intrapartum fetal - 
distress, others have shown this to be increaséd—as 
high as 2396 in one series.* Postpartum hemorrhage 
also adds to the risk of cholestatic pregnancy and our 
incidence of 19% is similar to the 20% incidence found 
by others.?: ? 

While pruritus on its own is not be neglected, it 
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Table ш, Perinatal outcome 


Perinatal outcome ` Study group _ Control group P value 


~ 
Premature labor (<37/52)* 15/38 3/38 . «0.01 
Low birth weight («2,500 gm)* 12/38 3/38 «0.01 
Intrauterine growth retardation (« 10th percentile)* 7/38 6/38 NS 
Multiple pregnancy f : 4/42 ' 0/42 «0.06 
Perinatal death 3/42 0/42 А NS 
Primary PPH 8/42 0/42 «0.01 


* Excluding cases of multiple pregnancy. - 


would appear that most of the untoward effects of Table IV. Complications compared with severity 
cholestatic jaundice occur in those patients with both of symptoms 
pruritus and jaundice. 

With the increasing awareness of cholestasis in preg- 













No. with 


No. of | pruritus and Bilirubin 





nancy by practicing physicians, more and more cases Complication jaundice levels 

are coming to light. In our own center the incidence Premature labor 15 14 12 (22.5 mg/dl) 
has risen from 1 in 2,742 deliveries, previously re- Perinatal death 3 3 3 (24.0 mg/dl) 
ported by Fast and Roulston, to the present 1 in 1,993 Primary postpar- 8 8 _ 8 (22.0 mg/dl) 


iveri is i ; tum h hage 
deliveries. It is important that not only should obstetric SEOs 


cholestasis be diagnosed readily but that when it comes 
to light one should realize that a very real high-risk 
factor exists and follow the patient at an institution 
equipped to deal with such cases. 
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Amniotic fluid ТУ sphingomyelin ratio, palmiti tig. 
acid, palmitic acid/ stearic acid ratio, total cortisol, 

. creatinine, and percentage of. lipid- positive cells in 

. assessment of fetal ‘maturity and fetal al pulmonary 


maturity: A cones 


T. A. DORAN, M.D., 
J. A. FORD, M.D. 
L. C. ALLEN, Pu.D. - 
р. Y. WONG, Px.D. 
R. J. BENZIE, :M.B. 


Toronto, Ontario, Canada 


Lecithin/sphingomyelin (L/S) ratio, creatinine, percentage of lipid-positive cells, palmitic acid, 

palmitic acid/stearic: acid (P/S) ratio, and total cortisol, were analyzed as. tests for fetal maturity and 

fetal pulmonary maturity in 164 samples of amniotic fluid from 121 patients. Fifty samples were: 

- taken within 72 hours of delivery. Тһе best tests for fetal maturity (37. weeks)" with differential. 

percentages were L/S ratio, palmitic acid, and P/S ratio. In the assessment of fetal pulmonary 

maturity, we studied'an additional 174 samples in- which only L/S ratio, creatinine, and lipid-positive 

cells were analyzed. All tests showed a high predictive value when levels indicated a mature ` Ly 8 
(negative) result. Conversely, the predictive value of an immature (positive) result was much less. for | : | “4 
all six parameters; the three best tests were total cortisol (33%), lipid- and: cells (26%), апа L/S > 


ratio oe (АМ: J. OBSTET. GYNECOL. 133: 302, 1979.) 


AMNIOCENTESIS has been widely utilized to assess 
fetál maturity and specifically fetal: pulmonary matu-. 
_ rity. ‘The widely used lecithin/sphingomyelin (L/S) . 
ratio first introduced by. Gluck and associates! has be- ` 
come a standard and accepted test for fetal pulmonary ^ 
'" maturity. It has been stated, however, that the L/S ratio - - 
= is a better test of fetal: pulmonary maturity than pul- . 
monary. immaturity in that 5% to 15% of tests near ' 
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term will give a Ee immature value.” A number of 
authors have reported: on ‘other’ lipid | tests for fetal 


` pulmonary maturity including palmitic acid® * and the ,’ 
palmitic. acid/stearic acid (P/S) ratio.™.” Additionally, | 


since steroids have been shown to induce fetal pulmo- 
пагу: maturity,'? amniotic fluid cortisol. has been’ inves- 
tigated as a test for fetal pulmonary maturity. 11, 12 Inan 
attempt to evaluate the relative value of amniotic fluid 
parameters in the assessment of fetal maturity and fetal 


‘pulmonary maturity, we have analyzed a number of : 
“amniotic fluid samples for, the following: creatinine, - 
| percentage of lipid-positive cells, m ratio, Бов. ; 


f 


acid, P/S ratio, and ош cortisol. 


Material and methods | S. 


A total of 164 samples of amniotic fluid was obtained zm 
from 121 patients at amniocentesis or cesarean section... 
Gestational ages ranged from 24 to 42 weeks. The ori- ` 
gin of the 164 samples was: normal pregnancies, 89; 


~ Rh isoimmunization, 59; intrauterine growth retarda- 


4 
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Table I. Antibody cross-reactivity of various steroids. 
with cortisol... à 







s Cross- > 
Steroid reactivity (96) 
Cortisol 100: . 
Cortisone ~ 10 ‘ 
17-Hydroxyprogesterone : 1.6 
Progesterone | : 12 , 
Estrone. ` 1.0 
Corticosterone 0.2 
Androstenedione 0.2 
Desoxycorticosterone, testosterone, choles- «0.1 
‚ terol, dihydrotestosterone, estradiol, etc. 
tion, six; diabetes, seven; hydramnios, one; pre- 


eclampsia, two. Only clear.amniotic fluid samples were 
included in this study. In 50 of the samples taken, de- 


livery occürred within 72 hours of obtaining fluid. АП: 


samples were analyzed for levels of lecithin, sphin- 
gomyelin, palmitic acid, stearic acid, creatinine, cortisol 
and percentage of lipid positive cells. From these val- 
ues, the L/S ratio and the P/S ratio were calculated. 
At delivery, the infant-was examined and the gesta- 
tional age confirmed by the Dubowitz score. The con- 
dition of the infant was monitored and any respiratory 
distress was noted. 
The method of analysis of the lecithin, sphin- 
‚ gomyelin, L/S ratio, creatinine, and the percentage of 
lipid-positive cells was the same as that described in 
detail in our previous papers.'^ !4 | 
The sensitivity, specificity, predictive value, and 
efficiency of these tests related to fetal pulmonary ma- 
turity were calculated for the samples taken within 72 
hours of delivery. The def nitions and explanations of 
these terms are outlined. | 
In the use of these definitions a positive test is one 
that is indicative of disease (in our discussion fetal lung 
immaturity or respiratory distress syndrome [RDS]) 


and a-negative test is one which is indicative of health : Я 
| '. mature results. 


(fetal lung maturity). This use of these terms conforms 
to the coramon usage in other areas of medicine and is, 
we think, logical, but it is directly opposite to the usage 
of the terms positive and negative in most of the 
obstetric literature dealing with tests for fetal lung ma- 
turity. To avoid confusion, for our readers the terms 
mature and immature are used throughout preceding 
the terms negative and positive. 

Sensitivity measures the incidence of true immature 
(positive) results in those patients who develop the dis- 
ease (RDS). si 


: TP 


TP + FN < 100%. 


Sensitivity = 
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` TOTAL. CORTISOL (ng/ml) VS GESTATIONAL AGE (weeks) 
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Fig. 1. Amniotic fluid total cortisol (nanograms/milliliter) ver- 
sus gestational age (weeks). , : 


Specificity measures the incidence -of true mature 
(negative) results in healthy patients (по RDS), 
ey М 
Specificity = TN ЕР х 100%. 
Predictive value оЁ ап immature (positive) result is 
the percent of all immature results which are true im- 


Predictive value of an immature 
TP 


iti lt = ~- 
| (posi ve) resu TP4 FP 


Predictive value of a mature (negative) result is the ` 
percent of all mature results which. are true mature . 


results. | - 


Predictive value. of a mature : 
` TN 


ч 
TN + FN Dis 


(negative) test = 


Efficiency is the percent of all 2 which are true 
results. | 


. 


x 10095. 


т - 
РЕ 
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Table П. Amniotic Яша parameters (mean values + 1 SD) 





Parameter 
L/S ratio - 155 “13 2.7 4,5 
Palmitate 155 - ia 4.6 i | b " j т | 77 4 : Bs "i P 9.8 
P/S ratio 155 11 2.5 0.6 12 2.1 0.7 32 . 29 1.1 62 . 3.8 1.7 
Creatinine 150 11 1.0 0.2 12 1.2 0.2 31 1.9 1.5 59 2.0 0.9 
Lipid-positive 144 9 5.9 3.1 11 8.8 3.5 29 11.6 5.4 59 15.1 4.2 
cells 
"Total cortisol 119 10 34.1 13.9 — 9 32.9 5.2 25 39.2 13.8 41 48.8 18.8 


Table III. Critical values and differential percentages indicating accuracy of assessment of fetal maturity for the 
six parameter studied 












31-36 Vo weeks 


37-42 weeks 


Parameter and No. above criti- No. above criti- Differential 
critical value cal valueltotal % Total cal value/total % Total percentage (%) 


L/S ratio 142 16/64 ` 95 60/78 77 ` 52 
(3:1) 

Palmitic acid 142 15/64 23 58/79 73 50 
(9 mg/L) Е | 

P/S ratio 142 8/66 12 51/79 65 ' 58 
(3.7:1) А : . 

Creatinine 138 26/62 . 42 53/75 71 . 29 
(1.8 mg%) : . 

Lipid-positive . 130 44/57 de 71/73 '97 20 
cells (1096) Á : 

Total cortisol 108 33/42 79 59/65 91 12 
(30 ng/ml) U 
Efficiency = TP + TN x 100%. under nitrogen. The residue was made up in 0.2 ml of 


TP + FP + TN + FN 


. Palmitic acid and stearic acid. Total palmitic acid 
and stéaric acid were extracted, methylated, and ana- 
lyzed by gas chromatography. 

Reagents. 
trifluoride-methanol (14%, w/v) were obtained from 
British Drug House. Heptadecanoic acid (margaric 
acid) was obtained from Sigma. 

Method. 'Tó 1 ml of sample or standard were added 
0.4 ml of chloroform containing thé internal standard 
heptadecanoic acid (50 mg/liter) and 2 ml of 0.5 
moles/liter of methanolic sodium hydroxide. The 
samples were saponified at 37° C. for 20 minutes. The 


samples were acidified with hydrochloric acid and were ` 


extracted with 4 ml of chloroform. The chloroform 
layer was dried at 90° C. under nitrogen. Methylation 
was performed by adding 1 ml of boron trifluoride- 
methanol (ВЕ) to the residue and incubating at 100° C. 
for 3 minutes. The excess BF; was hydrolyzed by addi- 
tion of 2 ml of water and the samples were extracted 
with 7 ml of petrcleum ether, which was evaporated 


Palmitic acid, stearic acid, and boron : 


methanol and 2 д1 was injected into a.Beckman GC-65 
gas chromatograph. The 6 foot column was packed 
with 15% diethylene glycol succinate (DEGS) on 
Chromosorb W (acid-washed, 100 to 200 mesh). The 
oven temperature was 190? C. and the carrier gas was 
helium. e | 

The peak heights of the palmitic acid and stearic acid 
were compared with that of the internal standard. The 
concentrations of palmitic acid and stearic acid were 
calculated by comparison with the standards, and the 
P/S ratio was calculated... 

Precision. The day-to-day precision P. the assay for 
palmitic acid was 0.68 mg/liter (1S.D.) ata level of 10.5 
mg/liter, and that for the P/S ratio was 0.35 (1 S.D. Jata 
level of 3.4. 

Cortisol. The total cortisol level in the amniotie fluid 
was determined by a modification of the radioimmu- 
noassay for plasma cortisol. 

Reagents. 1,2,6,7-°H-(N)-Cortisol (specific activity 80 
Ci/millimole) and Biofluor were obtained from New 
England Nuclear. Nonradioactive steroids were ob- 
tained from Sigma Chemical Corporation and corti- 
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sol-3-oxime bovine serum albumin for immunization 
from Steraloids Incorporated. 

Radioimmunoassay. Total cortisol (conjugated and un- 
conjugated) in amniotic fuid were determined by a 
modified radioimmunoassz y.!' ! The assay was carried 
out as follows: 25 wl of amniotic fluid was pipetted in a 
test tube containing 500 pl of boraté buffer (0.05M, 
pH = 8.0). The contents were heated at 65° C. for 30 
minutes. Then 100 yl of *H-cortisol (2,500 d.p.m. in 
buffer) was added. The mixture was incubated at room 
temperature for 60 minutes and free and antibody- 
bound cortisol were separated using dextran-coated 
charcoal. After sitting for 10 minutes, the tubes were 
centrifuged at 3,000 r.p.m. for 10 minutes and the su- 


pernatant was decanted into counting vials containing . 


10 ml of Biofluor. A Beckman LS-230 liquid scintilla- 
tion counter was used to count the samples. 

Antiserum specificity. The antibody was obtained from 
a rabbit after 5 months of immunization with cortisol- 
3-oxime coupled to bovine serum albumin. The cross- 
reactivity of various steroids is shown in Table I. 

Precision. At a level of 23.0 ng/ml, the within-assay 
and between-assay precision was 1.5 and 1.8 ng/ml a 


. S.D), respectively. 


Resuits 


The results of the study (the six laboratory tests ver- 
sus gestational age) are summarized in Table II. The 
levels of amniotic fluid cortisol versus gestational age 
are depicted in Fig. 1. 

In our studies, fetal maturity is defined as a gesta- 
tional age of 37 weeks. Critical values for each parame- 
ter were chosen so as to maximize the difference be- 
tween-the gestational age groups of 31 to 364% weeks 
and 37 to 42 weeks. The critical values for L/S ratio, 
creatinine, and lipid-positive cells were chosen as dis- 
cussed in our previous paper." A similar process was 
utilized to determine critical values for palmitic acid, 
P/S ratio, and cortisol. By subtracting the percentage of 
values above the critical level between 31 and 36% 
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weeks’ gestation from that above the critical level be-_ 
tween 37 and 42 weeks’ gestation, the differential per- 
centage for each test was calculated. Critical values as 
well as the data related to the differential percentage 
for each of the six parameters studied are set out in 
Table III. 

An analysis of the 50 cases in which amniotic fluid 
was taken within 72 hours of delivery is given in Table 

IV (Series A). There were two cases of RDS in this 
group. In one, where the outcome was fatal, all of the 
tests were below the critical levels, while in the surviv- 
ing infant all were above critical levels. 

Because the number of samples in this series taken 
within 72 hours of delivery was small and because the 
high predictive value of an immature (positive) result 
of the lipid-positive cells was unexpected, we reviewed 
a further 174 samples obtained within 72 hours of de- 
livery on which only the L/S ratio, creatinine, and 
lipid- positive cells were assayed. The combined results 
(Series B) are summarized in Table V. 


Comment 

In previous studies, we have found the L/S ratio to 
bea good indicator of fetal maturity!* and in our 
present series this was confirmed. Palinitic acid and the 
P/S ratio had approximately the same differential per- 
centage as the L/S ratio and thus were equal in value to 
the L/S ratio in assessing fetal maturity. However creat- 
inine, percentage of lipid-positive cells, and total cor- 
tisol were less useful as tests for fetal maturity because 
of a lower differential percentage. 
| We found, as did Fend and Tulchinsky," that total 
cortisol levels in amniotic fluid rose toward term. How- 
ever, we found, as did Pearson Murphy and associ- 
ates, ™® that amniotic fluid cortisol was a poor indicator 
of fetal maturity (37 weeks’ gestation) as the levels 
started to rise at about 30 weeks' gestation compared to 
35 to 36 weeks for L/S ratio, palmitic acid, and P/S ratio 
(Fig. 1 and Table II). This may partly account for the 
lack of correlation found by Sharp-Cageorge and col- 
leagues? between the L/S ratio and cortisol. When we 
compared amniotic fluid cortisol levels in normal preg- 
nancy with those in the various abnormal pregnancy 
states studied, no distinct trend was noted; however, 
the numbers were small. | 

In the prediction of fetal pulmonary maturity in the 
present series (A, Table IV), all six tests showed the 
same sensitivity, 50%. However, only two neonates had 
respiratory distress. The most specific tests were cor- 
tisol (9495) and lipid-positive cells (100%). The predic- 
tive value of an immature (positive) result was 3396 for 
cortisol and 100% for lipid-positive cells. For all other 
tests, there was a low predictive value due to a large 
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Table IV. Fetal pulmonary maturity (series A): Sensitivity, specificity, predictive value, and efficiency 


' of samples taken within 72 hours of delivery 







False 
immature 


(aue 








‘L/S ratio 50 
(3:1) | 

Palmitic acid 50 37 11 1 1 
(9 mg/L) 

P7S ratio 50 30 18 1 1 
(3.7:1) 

Creatinine 48 36 10 I 1 
(1.8 mg%) 

Lipid-positive 56 44 0 1 >F 
cells (10%) | 

Total cortisol 38 34 2 1 1 
(50 ng/ml) 


immature 
(true 












Predictive Predictive 


value of im- | value of ma- 
mature (| HA ture (negative) Effi- 
result (96) ciency (76) 





83 11 98 82 
50 NW 8 > 97 76 
50 63 5 97 62 
50 78 9 97 74 

0 100 100 98 98 


50 94 33 97 92 


Sensitivity = positivity in disease = TP/(TP + FN) x 100%. Specificity = negativity in health = TN/(TN + FP) x 100%. Pre- 
dictive value of an immature (positive) result = TP/(TP + FP) х 100%. Predictive value of a mature (negative result = TN/(TN + 


TP + TN 


Efficiency = rp FP + TN + EN х 100%. 


FN) x 100%. 


Table V. Combined series (B): Fetal pulmonary maturity: L/S ratio, creatinine, percentage of lipid-positive 


cells in 224 samples taken with 72 hours of delivery 















False 
immature 


L/S ratio 215 170 38 1 6 


- Creatinine 222 158 57 1 6 
Lipid-posi- 215 194 14 2 5 
tive cells 


. number of false immature (positive) results. The pre- 


dictive value of a mature (negative) result was essen- 
tially the same in all cases (97 to 98%). The most 
efficient tests (highest percentage of correct values) 
were cortisol (92%) and lipid-positive cells (98%). Since 
the number of samples in this series (50) and the num- 
ber of cases of RDS (two) were small, calculations re- 
garding immature values were felt to be of a prelimi- 
nary nature only. 

The combined series (B, Table V) was more sig- 
nificant in terms of numbers (224 samples) but still con- 
tained a paucity of cases of RDS." In the assessment of 
fetal pulmonary maturity, we therefore utilized series 
B for the original parameters (L/S ratio, creatinine, 
and percentage of lipid-positive cells) and series A 
(current series, Table IV) for the newer parameters 
(palmitic acid, P/S ratio, and согчіѕо!). 

In the assessment of sensitivity (positivity in disease) 
in series A and B, L/S ratio, creatinine, and percentage 
of lipid-positive cells had moderately good sensitivity 
with values of 86%, 86%, and 71%, respectively. The 














Predictive 
value of ma- 
ture (negative) 
result (%) 


Predictive 
value of im- 
mature (posi- 


‚ Eff 
tive) result (%) 






14 | ` 99 82 
10 99 74 
26 99 93 


newer parameters (palmitic acid, P/S ratio, and cor- 
tisol) all had lower sensitivity (50%) but numbers were 
small. In the comparison of specificity (negativity in 
health), total cortisol and lipid-positive cells had excel- 
lent results (94% and 93%) while the remainder were 
only moderately good, ranging from 63% to 82%. 

The major defect in tests for fetal pulmonary matu- 
rity was demonstrated in the analysis of the predictive 
value of an immature (positive) result. None of the tests 
had a high value, the highest being 33% for cortisol, 
26% for lipid-positive cells, and 14% for L/S ratio. 

Deficiencies in the predictive value of an immature 
(positive) result for the L/S ratio have been reported by 
others.?-> Analysis of the data from these series pro- 
duced a predictive value varying from 20% to 63%, and 
the value calculated on the basis of all immature 72 
hour samples reported by these authors was 42%. 
These results were higher than our own with the L/S 
ratio but in the same range as our results with cortisol 
and lipid- positive cells. 

We were unable to confirm the relatively high pre- 
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dictive values for an immature (positive) result for 
palmitic acid contained in the data from Bichler and 
co-workers® (41%) and Lindback? (25%). The fact that 
we measured total palmitic acid and these authors mea- 
sured lecithin-bound palmitic acid may account for this 
discrepancy. Although there are theoretical and practi- 


cal advantages of measuring palmitic acid instead of - 


the L/S ratio, this test in our hands showed no advan- 
tage over the L/S ratio in the assessment of feta] matu- 
rity or. fetal pulmonary maturity. 

Data from amniotic fluid cortisol from which predic- 
tive values for an immature (positive) result could be 
calculated are not available in the literature. However, 
our value for cortisol (33%) was in the same range as 
that reported for L/S ratio by many authors. 

In assessing the predictive value of a mature (nega- 
tive) result, all tests showed a much higher value, the 
range being 97% to 9996. These findings agree with 
those of other authors for the L/S ratio*? and for 
palmitic acid.® 7 

On the basis of the total evaluation of the six tests 
with respect to fetal pulmonary maturity, the tests with 
the highest efficiency were: lipid-positive cells (93%), 
total cortisol (92%), and L/S ratio (82%). We intend to 
continue our study to evaluate more fully the useful- 
ness of total cortisol in predicting fetal pulmonary ma- 
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sents the obstetrician with a real dilemma. Our data 
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The use of more than one test in this situation could be 
of value and needs further investigation. The converse 
situation where a mature result is obtained is much 
more comforting as one can have a high degree of 
confidence, with the possible exception of the presence 
of diabetes and neonates with low Apgar scores,” !^ 1 
that the fetal lungs are in fact mature and that delivery 
can be safely accomplished. 
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Myometrial tissues from guinea pigs, sheep, and human subjects at various stages of gestation and 
post partum were quantitatively examined in the electron microscope for the presence of gap 
junctions between muscle cells. Gap junctions were found in tissues from guinea pigs and sheep 
which were being delivered or ready to be delivered and in tissues taken immediately post partum. 
Gap junctions were also present in 19 tissues obtained from 69 women undergoing elective or 
emergency cesarean section for a variety of reasons. The frequency of their occurrence varies in 
relation to the presénce or absence of labor and other conditions. We propose that gap junctions 
are required for effective muscle contractions leading to termination of pregnancy in all animals, 
including human beings. The absence of gap junctions throughout gestation may be necessary for 
maintenance cf pregnancy and the premature appearance of the cell contacts may lead to 
premature labor. (AM. J. OBsTET. GYNECOL. 133:308, 1979.) = 


CELL-TO-CELL contacts, termed gap junctions, are 
thought to be a site of the low resistance pathway to 
current flow in excitable tissues including smooth 
muscle.5 Recently we have demonstrated that gap 
junctions between smooth muscle cells of rat myome- 
trium are present between smooth muscle cells only at 
term, during labor, and' immediately post partum.'* We 
propose that the presence of gap junctions exclusively 
at term and during labor has significant implications. 
The absence of gap junctions between contractile cells 
during pregnancy may limit spread of action potentials 
and prevent coordinated contractions and thus main- 
tain pregnancy. The formation of gap junctions at term 
or in some cases prior to term may synchronize uterine 


From the Department of Neurosciences, McMaster 
University, and the Department of Obstetrics and 
Gynecology, Royal Victoria Hospital, McGill University. - 
Supported by the International Planned Parenthood 


Federation and the Medical Research Council from grants 
to R. E. Garfield, J. R. С. Challis, and E. E. Daniel. 


Presented by the Canadian Investigators in Reproduction 
at the Thirty-fourth Annual Meeting of The Society of 
Obstetricians and Gynaecologists of Canada, Winnipeg, 
Manitoba, Canada, June 15-18, 1978. 


Reprint requests: Dr. R. E. Garfield, Department of 
Neurosciences, McMaster University, 1200 Main St. W., 
Hamilton, Ontario, Canada 185 4]9. 


\ А 
*Senior Fellow of the Ontario Heart Foundation. 


308 


contractility and initiate labor. We believe that gap 
junctions are necessary for initiation of effective labor 
and termination of pregnancy. Whether they are suffic-, 
ient for effecting parturition or whether a trigger such 
as oxytocin is also required remains to be determined. 

In this study we have examined myometrial tissues 
from guinea pigs, sheep, and human subjects for the 
presence of gap junctions. Gap junctions were present 
in guinea pigs and sheep during labor or immediately 
after delivery. Tissues obtained from women undergo- 
ing cesarean section revealed that gap junctions were - 
present in some of the tissues and frequently correlated 
with the presence of labor. 


Material and methods 


Guinea pigs. Myometrial tissues from guinea pigs (of 
a mixed strain) were fixed by intra-arterial perfusion 
and processed for quantitative electron microscopy as 
described previously for rat myometrial tissues." 

Sheep. Tissues (approximately 1 cm by 2 cm by 
I mm) from sheep myometria were removed under 
anesthesia from various areas of each uterine horn 
(cervical to ovarian end), pinned out on dental wax, 
and dropped into fixative (2% glutaraldehyde + 4.5% 
sucrose + 1.5 mM CaC], in 0.075M sodium cacodylate 
buffer, pH 7.4). The tissues were processed by the 
same methods used for гаг“ and guinea pig tissues. 
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Table I. Gap junctions (GJ's) in pregnant and 
postpartum guinea pig and sheep myometrium 











No. of | Distance | Mean no. of 
No. of | GJ’s in | surveyed | GJ/1,000 um* 
tissues of membrane 
Guinea pig: 
Pregnant 
45 days 2 0 2,158 0 
Postpartum 
1 hr 2 3 1,171 2.50 
12 hr 2 4 1,072 3.83 
24 hr 2 2 1,464 1.98 
Sheep: 
Pregnant 
74 days 4 0 3,808 0 
98 days 5 0 4,137 0 
145 dayst 4 5 3,067 1:58 
146 dayst 4 0 2,989 0 
Post partum 
1 hr 4 7 3,250 2.21 


*Number of GJ's in myometria from guinea pig and sheep 
and sheep during pregnancy, at delivery, and post partum. 
N = total number of pieces of tissue examined. The number 
of GJ's indicates the total of five- or seven-membered junc- 
tions found within electron micrographs of each tissue. Dis- 
tance refers to the length of the membrane measured from 
the series of micrographs. 


t Tissues from sheep at term (145 and 146 days) with (145 
days) and without (146 days) a decrease in plasma proges- 
terone levels. 


Human subjects. Small sections of myometrial tis- 
sues from the lower segment of the uterus were ob- 
tained from women undergoing elective or emergency 
cesarean section for a variety of reasons. Informed 
consent to removal of tissue was obtained in all cases 
and this project had been approved by a Faculty Ethics 
Committee. Small (approximately 1 cm by 2 mm by 
1 mm) segments of the myometrium were excised and 
placed in glutaraldehyde (256 glutaraldehyde, in so- 
dium cacodylate buffer, as above). After 2 to 24 hours’ 
initial glutaraldehyde fixation, longitudinal strips were 
cut from the outer segment of the original tissue, 
washed in buffer for 60 minutes, and postfixed in 2% 
osmium tetroxide (in cacodylate buffer 0.05M, pH 7.4) 
for 90 minutes. All tissues were stained en bloc for 30 
minutes with saturated uranyl acetate solution. The tis- 
sues were dehydrated in graded ethanols and embed- 
ded in Spurr. Tissues were oriented in molds to cut the 
muscle cells in transverse orientation by observing the 
direction of muscle bundles on the surface of the tissue. 
Identification of gap junctions becomes uncertain if the 
plane of section is not normal to the plane of the junc- 
üon. Sections of muscle were cut on a Porter-Blum 
(MT2-B) ultramicrotome and mounted on 200 mesh 
grids. 


All tissues were examined in the electron microscope 
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Table II. Gap junctions in human myometrium: 
Summary of data from tissues examined in the 
electron microscope taken from women undergoing 


cesarean section 


Tissue source 


Total examined (usable) 69* 19 
Patients in labor} 39 17 
Spontaneous 22 12 
Oxytocin induced 17 5 
Patients not in labort 30 2 
Patients requiring cesarean 
section before week 38 
In labor 
Spontaneous 13 4 
Oxytocin-treated 8 3 
Vasodilan-treated 15 7 
Not in labor 6 0 


*In 69 tissues, 7,879 profiles of smooth muscle cells in 
transverse orientation were scanned in the electron micro- 
scope (average — 114 cells/tissue). There were 121 gap junc- 
tions observed in 19 tissues (average = 6 GJ's/tissue) between 
1,946 cells or approximately 1 gap junction/16 cells. 


t Patients in labor = women thought to be in labor: con- 
tractions from 1 per 15 minutes to 2 or 3 per minute and 
from closed to fully dilated cervix. 


Patients not in labor = women with no detectable contrac- 
tions and closed cervix. 


without reference to any history of the donor women. 
To quantitate the number of gap junctions, one section 
overlying several grid squares of each tissue was exam- 
ined at X30,000 and x50,000 magnification on the 
viewing screen of the electron microscope. All smooth 
muscle cells (excluding those touching the right and 
lower grid bars) and gap junctions connecting the cells 
were counted. 

Nexuses or gap junctions were identified if they 
showed either a five- or a seven-lined structure, the 
latter with approximately a 2 nm gap between outer 
membrane leaflets as seen with the stereomicroscope 
attached to the electron microscope. 

The contractile state of the uterus or the assessment 
of labor was estimated from the history of the patient, 
the extent of cervical dilation, and, when recorded, the 
occurrence and type of uterine contraction. 


Results 


Presence of gap junctions in guinea pig and sheep 
during parturition. Table I shows quantitative data 
from thin section microscopy of guinea pig and sheep 
myometria fixed at various stages of gestation, during 
delivery, and post partum. As in rat myometrium," 
gap junctions were present between smooth muscle 
cells of guinea pig and sheep myometrium only in tis- 
sues from animals which were being delivered or had 
just been delivered of their fetuses. There were no gap 
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Figs. 1 and 2. Electron micrographs of myometria from guinea pig (Fig. 1, х35,000) and sheep 
(Fig. 2, x 35,000) showing gap junctions (arrows) between smooth muscle cells. Tissues taken from 
guinea pig approximately 12 hours (see Table I) after spontaneous delivery of the fetuses. Tissue 
from sheep taken after decline in plasma progesterone levels (145 days’ gestation, see Table I). 


junctions in myometria from pregnant guinea pigs at 
45 days of gestation or in sheep at 74 and 98 days. Even 
in sheep at term (145 to 146 days), gap junctions were 
present only in myometria from ewes with reduced 
plasma progesterone. 


Figs. 1 and 2 show electron micrographs of gap 
junctions between smooth muscle cells of guinea pig 
(Fig. 1) and sheep (Fig. 2) myometrium. 

Presence of gap junctions in human myometrium 
from tissues obtained during cesarean section. Eleven 
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Figs. 3 and 4. Electron micrographs of human myometria from women thought to be in labor. Fig. 3 
is low-magnification (x 28,000) micrograph showing two gap junctions (arrows) between muscle cells. 
Fig. 4 is high-magnification (X456,000) micrograph of gap junction between muscle cells showing 
fusion of apposing membranes into seven-lined structure. 
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Figs. 5 and 6. Micrographs of human myometria from patients in labor. Fig. 5 is low-magnification 
(х43,000) electron micrograph showing gap junction between two smooth muscle cells. Fig. 6 is 
high-magnification (x252,000) micrograph from patient in premature labor (at 33 weeks’ gestation 
with premature rupture of membranes and breech presentation) showing detailed structure of gap 
junction between two smooth muscle cells. 
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myometrial tissues collected and examined in the elec- 
tron microstope were not used for purposes of tabulat- 
ing the results because of (1) inadequate history of pa- 
tient, including no record of uterine contractility or 
condition of cervix, (2) poor fixation or damaged cells 
as judged by preservation of mitochondria, myofila- 
ments, and surface membrane, and (3) improper orien- 
tation of the muscle cells. Gap junctions were present in 
19 of the remaining 69 tissues found usable for our 
study (Table II). When gap junctions were found in 
any tissue, the junctions were numerous, with approx- 
imate density of 1 gap junction/16 cells as seen in 
transverse orientation. 

Of the 19 tissues examined that contained gap junc- 
tions, 17 were from 39 women thought to be in labor 
(Table II); i.e., they had uterine contractions at inter- 
vals of from 2 or 3/minute to one/15 or 20 minutes. 
Twelve of the tissues with gap junctions were from 22 
women with spontaneous labor, whereas only five tis- 
sues were found to contain gap junctions from 17 
women treated with oxytocin to induce labor. Gap 
junctions were found in only two tissues from 30 
women thought not to be in labor, i.e., no detectable 
uterine contractions and closed cervix. 

Gap junctions were also present in tissues from some 
women requiring cesarean section before week 38 of 
gestation (Table II). These contacts were present in 
four tissues from 13 women in spontaneous early labor 
and present in three of eight women treated with 
oxytocin. There were no gap junctions in tissues from 
women not in labor but requiring cesarean section be- 
fore week 38. Approximately one half (n = 7) of the 
tissues from 15 patients receiving Vasodilan prior to 
section contained gap junctions. 

Figs. 3 to 6 show electron micrographs of smooth 
muscle from the human myometrium. The preserva- 
tion was generally good, showing densely stained cells 
with an abundance of rough endoplasmic reticulum 
and myofilaments with interspersed dense bodies (Figs. 
3 and 5). Gap junctions were usually identified as 
seven-lined structures (Figs. 4 and 6) with a 2 nm gap 
between outer portions of the membrane. Fig. 6 shows 
a high magnification electron micrograph of gap junc- 
tion between smooth muscle cells from tissue taken 
from a woman with breech presentation in premature 
labor (contractions every 3 to 5 minutes at 33 weeks’ 
gestation). 


Comment 


Gap junctions are thought to be the sites of electrical 
coupling between excitable cells.'? Gap junctions are 
present in most but not all types of electrically coupled 
smooth muscle cells.? Recently, we have demonstrated 
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that gap junctions are present only immediately before, 
during, and after parturition between smooth muscle 
cells of rat myometrium." We have proposed that gap 
junctions may play a significant role in the termination 
of pregnancy. Since the onset of parturition appears 
to be initiated by different endocrine changes in differ- 
ent species, it was important to study species other than 
the rat to establish the generality of the association be- 
tween occurrence of gap junctions and readiness for 
parturition. 

In this study, we found gap junctions in myometria 
from guinea pig and sheep whenever the animals were 
ready to be delivered (fall in progesterone in sheep), 
being delivered, or immediately thereafter, and never 
at other times. Gap junctions were also found in 17 of 
39 tissues from women in labor (see Results). The rea- 
sons we did not find gap junctions in all tissues from 
patients in labor may be that (1) labor may not have 
been adequately defined or quantitated; (2) our reli- 
ability for detecting gap junctions in human myome- 
trium may be less than by methods used in lower ani- 
mals; (3) tissues from the lower uterine segment may 
not be representative of the entire uterus; (4) small gap 
junctions were present in early labor and not visible by 
our methods but the junctions enlarge as labor pro- 
gresses; and (5) gap junctions may not be necessary for 
early labor—possibly some other type of cell-to-cell 
contact* '? may be responsible for the cell-to-cell cou- 
pling present at that time. 

We are not aware of other studies which show the 
presence of gap junctions unequivocally in human 
myometrium. We suggest that the presence of gap 
junctions prior to or during labor has important phys- 
iologic implications for the maintenance and termina- 
tion of pregnancy. During the gestation period, the 
absence of gap junctions between smooth muscle cells 
may allow “quiescence” by limiting electrical communi- 
cation between cells so that coordinated contractions do 
not occur. Our previous studies suggest that some elec- 
trical communication between cells will still be present 
in the absence of gap junctions, but this is expected to 
be less than that in the presence of gap junctions.” Thus 
we propose that in the absence of gap junctions the 
conditions are favorable for maintenance of pregnancy 
and normal intrauterine development of the fetus. 
However, the formation of gap junctions between 
smooth muscle cells during or immediately prior to 
parturition is postulated to provide additional low re- 
sistance pathways for electrical information to spread 
from cell to cell. Then when any stimulus initiates con- 
tractions, these are synchronous and expulsive; thus 
they are laborlike and effective in terminating preg- 
nancy. 
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We propose also that the formation of gap junctions 
* in myometrium is essential prior to normal labor and if 
it occurs prematurely may lead to abortion or irrevers- 
ible premature labor. If so, one of the factors involved 
in initiating labor brings about the transformation of 
cells without gap junctions to cells with gap junctions. 
The formation of junctions between the cells leads to 
initiation of labor and termination of pregnancy by 
providing low resistance contacts between cells for 
coordinated contractions of the uterus. 

. Understanding the factors which control gap junc- 
tion formation may lead to the better understanding of 
the physiology of parturition as well as a more rational 
approach for developing and evaluating drug therapy 
used to prevent and terminate pregnancy or delay 
premature labor. Drugs which inhibit labor (i.e., Bs 
agonists, ethanol, etc., see Fuchs!) may act to prevent 
or reverse the process of gap junction formation. How- 
ever, it seems likely that only drugs capable of revers- 
ing or preventing gap junction formation could affect 
the long-term outcome. Drugs used to initiate labor 
and abortion (i.e., oxytocin, prostaglandins) may act to 
stimulate any step in the process. 

Among the possible events which could be responsi- 
ble for stimulating the structural changes in smooth 
muscle cell membrane leading to formation of gap 
junctions are changes in levels of progesterone, estro- 
gen, prostaglandins, or oxytocin. One event which may 
initiate formation of gap junctions is progesterone 
withdrawal followed by increased prostaglandin syn- 
thesis. There is convincing evidence that changes in 
plasma progesterone levels in rats and sheep are re- 
lated to the maintenance and termination of preg- 
nancy.'~* * ?! In humans and guinea pigs the endo- 
crine changes which occur prior to parturition do not 
require a fall in plasma progesterone." ® 1% 1% = Thus 
in these two species progesterone withdrawal may not 
be responsible for initiation of gap junction formation. 
We have obtained evidence to support that progester- 
one withdrawal initiates gap junction formation in 
myometria from pregnant rats.'* 

Possibly prostaglandins stimulate gap junction for- 
mation. Prostaglandin levels have been shown to in- 
crease just prior to term and during parturition." They 
are known to be luteolytic in several species and may 
contribute to progesterone withdrawal. The produc- 


Febsuafy 1, 1979 
Am. J. Obstet. Gynecol. 


tion of prostaglandins is known to be controlled by 
progesterone and estrogens.? Prostaglandins have 
been used to induce labor and as abortifacients.!* Pros- 
taglandin inhibitors (indomethacin and aspirin) delay 
parturition in rats, rabbits, and primates® 19 !7 19 20 and 
these drugs may be effective by inhibiting prostaglan- 
din synthesis, thereby directly or indirectly preventing 
gap junction formation. 

There is reason to believe that oxytocin does not act 
directly on uterine smooth muscle to induce gap junc- 
tion formation. Oxytocin does not cause gap junction 
formation in rats at midterm pregnancy and in animals 
at term; oxytocin treatment does not cause parturition 
in some animals. Such animals lack gap junctions in 
their myometrium. Furthermore, oxytocin will not in- 
duce gap junction formation in tissues incubated for 
short periods of time’ (Garfield and Daniel, unpub- 
lished observations) in vitro. Oxytocin apparently will 
not induce labor unless an animal has entered the final 
stages of gestation and already has gap junctions. In 
this study only 8 of 25 women treated with oxytocin 
had demonstrable gap junctions in the myometrium. 
We suggest that oxytocin and other excitants act to 
trigger contractions once gap junctions have formed. 

Vasodilan or other B,-agonists used to inhibit labor 
may prevent gap junction formation or may inhibit the 
muscle cells directly once gap junctions have formed. 
Our data from human pregnancies suggest that Vaso- 
dilan may not prevent the formation of gap junctions. 

Our findings suggest (1) a possible anatomic basis for 
the maintenance and termination of pregnancy and (2) 
an approach to the control of these events. Further 
studies are needed to clarify the role of gap junctions in 
human labor and to assess excitants and inhibitors of 
uterine contractions in relation to occurrence of gap 
junctions. 


We thank Drs. S. Effer, G. H. Flight, and other 
members of the Department of Obstetrics and Gyne- 
cology at McMaster University for their help in collect- 
ing tissue samples. We also acknowledge the expert 
technical assistance of Ms. Debbie Merrett. 


Addendum 


Data on rat myometrium and a model for control of 
labor have recently been published (Garfield, 
R. E., et al.: Am. J. Physiol. 235:C168, 1978). 
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Ovarian hyperstimulation syndrome 


BASIL HO YUEN 
PETER McCOMB 
CLYDIA-SY 
JOYCE LEWIS 
WENDY CANNON 


Vancouver, British Columbia, Canada 


Plasma prolactin, estradiol, progesterone, and testosterone, but not HCG- levels, were higher in a 
patient who developed the ovarian hyperstimulation syndrome while undergoing ovulation induction 
with human gonadotropins than in two other women who also became pregnant after similar 
treatment without complications. These results suggest that hyperprolactinema, in association with 


elevated ovarian steroid levels, may be factors in the 
GYNECOL. 133:316, 1979.) 


THE OVARIAN hyperstimulation syndrome remains 
a serious complication of ovulation induction with 
human chorionic gonadotropins (HCG) and, occa- 
sionally, clomiphene citrate.' The syndrome is charac- 
terized by ovarian enlargement, ascites, hydrothorax, 
hypovolemia, hemoconcentration, and oliguria. In ex- 
treme cases, vascular thrombosis and death have been 
reported. The ovarian enlargement could be explained 
by the effect of gonadotropins on the ovary. Hewcver, 
the pathogenesis of the systemic effects, particularly 
the profound third space fluid shifting phenomena ob- 
served during the acute phase of the illness, are not 
well understood. We recently observed a patient who 
developed the ovarian hyperstimulation syndreme. 
The endocrine data from this patient were contrasted 
with those of two other women who also conce ved 
after human gonadotropin therapy without developing 
this syndrome. The findings in these patients exiend 
previous observations on the endocrine alterations and 
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may provide additional insight into the pathogenesis of 
this disorder. 


Methods and material 


Hormone radioimmunoassays (RIA). Estradiol was 
assayed after ether extraction of plasma without chro- 
matography. Details of this rapid assay will be reported 
later. Progesterone was assayed after ether extraction 
and chromatography on Sephadex-LH 20 microcol- 
umns with isooctane: benzene : methanol (90:5:5) as 
solvent. Antisera for estradiol, progesterone, and ra- 
dioactive steroids were obtained from New England 
Nuclear, Lachine, Quebec, Canada. Prolactin was as- 
sayed by the double-antibody method, whereas the 
HCG- subunit assay employed polyethylene glycol so- 
lution to separate bound from free radioactivity. The 
materials for these polypeptide assays were obtained 
from Serono, Boston, Massachusetts. Luteinizing hor- 
mone (LH) was assayed by a double-antibody RIA with 
materials obtained from Bio-RIA, Montreal, Canada. 
The testosterone and follicle-stimulating hormone 
(FSH) RIA's were performed by Dr. J. Frohlich, -Divi- 
sion of Clinical Chemistry, Vancouver General Hos- 
pital. 

Patients. C. V., who developed the hyperstimulation 
syndrome, presented for initial evaluation at the age of 
36 years in April, 1976, after 7 years of primary infer- 
tility. She experienced oligomenorrhea with irregular 
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menstrual cycles occurring at intervals up to 12 months 
apart. Unprotected sexual intercourse occurred fre- 
quently since discontinuation of oral contraceptives 
after 2 months of use in 1969. Physical and pelvic 
examinations were normal except for hirsutism. Hys- 
terosalpingography and laparoscopy were normal save 
for the ovarian findings (including biopsy) which were 
consistent with polycystic ovarian disease. Basal body 
temperatures were monophasic. Baseline plasma tes- 
tosterone was 118 ng/ml (normal = 10 to 70); estradiol, 
52 pg/ml (normal = 40 to 650); LH, 28 mIU/ml (nor- 
mal = 2 to 30, second IRP HMG, excluding midcycle 
peak); FSH, 2.4 ng/ml (normal — 0.6 to 11, CEA-IRE- 
Sorin). The effective thyroxine ratio was normal. Her 
husband had sperm counts varying between 20 and 40 
million/m:. His left varicocele was ligated before pro- 
ceeding to ovulation induction. Clomiphene was em- 
ployed without success in doses up to 200 mg daily for 
5 days followed by HCG, 10,000 IU, 6 to 9 days after 
clomiphene withdrawal. The first pregnancy occurred 
when human menopausal gonadotropins (HMG, Per- 
gonal, Cutter Laboratories), three ampules daily, were 
added on days 7, 9, and 11. HCG, 10,000 IU (APL, 
Ayerst Laboratories), was administered on day 12. This 
pregnancy ended in a spontaneous abortion 45 days 
after commencing treatment. Two months later, clo- 
miphene, 200 mg daily with 20 ug of ethinyl estradiol, 
was administered from days 1 to 5 with HMG, three 
ampules daily, on days 6 to 13 and on day 15; on day 
16, HCG, 10,000 IU, was given. When menstruation 
ensued, this course of treatment was repeated, with 
details as shown on Table I. Ten days after HCG, the 
patient was admitted with florid hyperstimulation syn- 
drome. She complained of dyspnea associated with 
squeezing midabdominal and retrosternal pleuritic 
pains, appeared ill, with a pulse rate of 144/minute, 
blood pressure 110/80 mm Hg, and respiratory rate of 
98/minute. There was abdominal pain with ascites, 
guarding, and tender masses in both lower quadrants. 
Respiratory distress was secondary to abdominal dis- 
tention and a large right hydrothorax. There was a 5 
pound increase in body weight. On admission, the he- 
moglobin was 16.7 gm/100 ml, the white cell count was 
18,600, and the hematocrit was 49%. The coagulation 
profile was normal except for a fibrinogen level of 587 
mg/100 ml (normal = up to 500 during pregnancy). 
The serum electrolytes were normal. Albumin infu- 
sions of 50 to 100 gm (total of 350 gm) were adminis- 
tered to enhance plasma oncotic pressure. A series of 
six aspirations from the right pleural cavity, obtaining a 
total of 8,550 ml over 14 days, was required to prevent 
respiratory distress. -Scan ultrasound examinations 
showed enlarged cystic ovaries, 8 by 6 and 4 by 5 cm in 
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Table I. Human gonadotropin treatment schedule 


Days before HCG* administration 





*HCG (APL, Ayerst Laboratories) 5,000 to 10,000 IU on 
day 0. 
+HMG = Pergonal, Cutter Laboratories (containing 75 FU of. 
FSH and 75 IU of LH per ampule). 


+НМС preceded by clomiphene 200 mg and ethinyl es- 
tradiol 20 ug daily x 5 days. 


diameter. Subsequent scans revealed the presence of a 
twin pregnancy. Plasma samples for HCG-8 subunit, 
estradiol, progesterone, testosterone, and prolactin as- 
says were obtained. After the pleural effusion and 
acute fluid shifts had subsided over the initial 2 weeks, 
there was peripheral edema which also subsided spon- 
taneously with gradual decrease in size of the enlarged 
ovaries. She was discharged well, 37 days after the 
HCG injection. She was since delivered of normal 
twins (a male and female) at term by elective cesarean 
section. 

Two other subjects were treated at the same time. 
I. S. (age 32 years) with primary infertility of 18 
months' duration had polycystic ovarian disease. Her 
baseline testosterone level was 114 ng/100 ml, LH 23 
mIU/ml, and FSH 2.9 ng/ml. Y. Е. W. (age 24) with 
idiopathic hypothalamic amenorrhea, had a previous 
midtrimester spontaneous abortion followed by a suc- 
cessful HMG/HCG-induced ovulation and pregnancy. 
She returned for her second course of gonadotropin 
therapy. Baseline LH was 14 mIU/ml and FSH 2 
ng/ml. Pretreatment prolactin levels in all three women 
were less than 15 ng/ml. Both the latter patients also 
were delivered of normal infants at term following 
spontaneous labor. 


Results 


The hormone levels in these patients are shown in 
Figs. 1 and 2. Fig. 2 also includes the plasma апа pleu- 
ral fluid protein levels from patient C. V. The levels of 
prolactin, estradiol, and progesterone were assayed in 
all samples of the pleural fluid and compared to levels 
in blood obtained prior to the thoracentesis. The con- 
centrations of these hormones were slightly lower in 
the pleural effusion as compared to corresponding 
plasma samples (data not shown). Following ovulation 
and implantation, the levels of prolactin, estradiol, 
progesterone, and testosterone, but not HCG-B in 
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Fig. 1. Hormone levels during treatment with human meno- 
pausal gonadotropins in the cycles of conception, 


C. V., were higher than in I. S. and Y. F. W. The 
elevation of prolactin, estradiol, progesterone, and tes- 
tosterone was evident in the interval preceding the 
onset of the hyperstimulation syndrome. Following 
admission to hospital, when active intravenous fluid 
therapy with dextrose, sodium, potassium, and human 
albumin was undertaken to maintain fluid, electrolyte, 
and protein balance, there appeared to be a marked 
suppression of prolactin levels during this interval. The 
prolactin levels in C. V. again increased when this in- 
tensive fluid therapy was discontinued. A further in- 
crease in plasma estradiol occurred later. Further ef- 
fusions of fluid into the peritoneal and pleural cavities 
necessitated the final two pleural aspirations, with sub- 
sequent spontaneous regression, as evidenced by clini- 
cal and radiologic examinations. Following each aspi- 
ration, there was a rapid reduction in the ascites. By 
day 35 after the administration of HCG, these third 
space fluid shifts spontaneously subsided, with a re- 
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duction in ovarian size. Concomitant with, this clinical 
improvement was the rapid decline in prolactin, es- 
tradiol, and testosterone levels. Progesterone fell 
somewhat more slowly while HCG-f levels gradually 
increased, as in I. S. and Y. F. W. 


Comment 


Elevated estrogen levels are associated with increases 
in prolactin secretion. This occurs during the men- 
strual cycle, when plasma prolactin concentrations 
peak at midcycle, during pregnancy, and following es- 
trogen administration.” The elevated prolactin we have 
observed in C. V. may therefore have resulted from the 
marked increase in estradiol associated with the hy- 
perstimulation syndrome. Nevertheless, nonspecific 
stress may increase pituitary prolactin secretion and, 
because the decidua may release prolactin,® the effects 
of stress and excessive decidualization need to be con- 
sidered. It seems important to note that the prolactin 
increase occurred well before systemic symptoms and 
signs developed and also that the magnitude of the 
prolactin increase in C. V. was up to 200 ng/ml, ap- 
proximating levels observed at term. This would sug- 
gest that the stress-induced prolactin increase was not 
the sole factor in the augmentation of prolactin in this 
patient. 

It was of interest that the prolactin levels were low- 
ered throughout the interval when intensive intrave- 
nous fluid therapy with dextrose, saline, potassium, 
and albumin was administered. When intravenous 
therapy was discontinued, a further increase in prolac- 
tin levels was observed (Fig. 2). The possible effects of 
fluid loading on prolactin concentrations have been de- 
scribed by Buckman and Peake? in the nonpregnant 
state but this has not been confirmed by other studies.^ 
Recent studies have demonstrated that prolactin may 
affect permeability of the guinea pig and human am- 
niotic membrane.* 7 In the guinea pig, prolactin in- 
creased fluid shift from the fetal to the maternal side. 
whereas vasopressin caused the Opposite effect. 
Polishuk and Schenker* reproduced the hyperstimula- 
tion syndrome with HMG in female but not male rab- 
bits. Jewelewicz and associates? suggested that massive 
ascites and resulting hypovolemia are cardinal factors 
in this syndrome. Clinically, ovarian hyperstimulation 
develops after ovulation has occurred and may be the 
result of high local concentrations of estrogen'in the 
ovaries causing altered capillary permeability!’ and as- 
cites. However, since exteriorization of the ovaries in 
the rabbit studies did not prevent this syndrome," sys- 
temic effects from the ovary and elsewhere are in- 
volved in the fluid shifts into the peritoneal and pleural 
cavities. 
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Fig. 2. Hormone levels following administration of human chorionic gonadotropin in the cycles of 
conception (HCG-£ levels in semilog scale). Plasma and pleural fluid albumin levels are also shown. 


In C. V., the onset of the syndrome was related to the 
time of implantation of the blastocyst, when endoge- 
nous HCG secreted from the trophoblast further 
stimulated and augmented the already high levels of 
ovarian hormones present at the time of implantation. 
The high plasma and urinary steroid levels observed 
with this syndrome,” !! coupled with the effect of es- 
trogen in inducing fluid retention and changes in 
vessel permeability," suggest that this steroid plays an 
important role in the pathogenesis. The increase pro- 
gesterone levels may cause a natriuretic effect, which 


has been suggested as a possible stimulus to raise aldo- 
sterone secretion." High urinary aldosterone excretion 
has been reported in the hyperstimulation syndrome.!' 
Androgens may cause retention of water and sodium in 
human subjects.'* The slight increase in plasma testos- 
terone levels in this patient may thus be relevant. 
Our results, taken together with the studies re- 
viewed, suggest that the raised plasma levels of prolac- 
tin, estradiol, and progesterone are important factors 
in the pathogenesis of this disorder. The falling pro- 
lactin and ovarian steroid levels occurring with the 
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resolution of the clinical signs and symptoms appear 
compatible with this interpretation. Raised prolactin 
levels observed in the premenstrual tension syndrome’? 
also suggest that prolactin, in association with ovarian 
steroids, may play a role in these clinical disorders as- 
sociated with ovulation. Finally, estrogen and testoster- 
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one affect specific prolactin binding in the kidneys and 
adrenals of rats." The possible role of prolactin in- 
teracting with ovarian steroids in water and electrolyte 
metabolism during the menstrual cycle and pregnancy 
deserves further investigation. 
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On the mechanism of the expulsion of the placenta 


JAMES MATTHEWS DUNCAN 
Edinburgh Medical Journal, vol. 16 (part 1), pp. 899 to 903, 1871 


SEPARATION & PARTIAL EXPULSION OF PLACENTA. 
i. Matthews Duncan ` 





During the latter half of the eighteenth century, several 
writers recognized that placental expulsion could occur 
with either the maternal or fetal portion presenting. 
Both John Harvie (Practical directions, shewing a 
method of preserving the perinaeum in birth, and de- 
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livering the placenta without violence, London, 1767, 
D. Wilson & G. Nicol) and Jean Louis Baudelocque 
(L'Art des accouchemens, Paris, 1781, vol. 1, Mequi- 
gnon) described these alternate modes. In 1865 Bern- 
hard Sigmund Schultze declared that under normal 
circumstances the placenta was expulsed amniotic sur- 
face first (Wandtafeln zur Schwanger-Schafts-und Ge- 
burtskunde, Leipzig, Gunther). A few years later Dun- 
can of Edinburgh, assistant to James Young Simpson, 
described physiologic placental expulsion as that in 
which the maternal surface with its cotyledons pre- 
sents. He explained that he used the word "mecha- 
nism" in the limited sense and misapplied manner in 
which the term had been used previously, that is, “as 
implying mere relative position at different stages of 
progress." Duncan discredited the belief that the pla- 
centa normally presents with its fetal surface, the error, 
he claimed, having "...arisen from observers not 
keeping in mind the very great frequency with which 
the natural mechanism of delivery of this cake is inter- 
fered with. . . ." He continued that “it is unfortunately 
the rule to interfere with that part of the natural mech- 
anism of delivery. Such interference generally carried 
out as it is by pulling the cord, produces an unnatural 
mechanism—inversion of the placenta. ...” He then 
noted that to discover the “natural mechanism of the 
expulsion of this cake it is only necessary to watch the 
process as nature conducts it, that is, in cases in which 
the practitioner does not try to modify it in any way. 
This any one can easily do, by wounding or otherwise 
marking the part presenting at the mouth of the womb, 
and then after its birth examining the placenta to find 
where the wound is; or the observer may pinch the part 
first presenting at the vaginal orifice, and retain hold of 
it till the whole is born, and then find what is the part so 
pinched. In this way it is easily discovered that the part 
of the placenta presenting at the os uteri, and sub- 
sequently at the os vaginae, is not the foetal or amniotic 
surface, but the edge of the placenta, or a point very 
near the edge.” Duncan recorded that in his experi- 
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ence, presentation of the placenta by the mechanism 
described by Schultze and others was a rare occur- 
rence, only being observed commonly because of inter- 
ference by the attendant and traction on the umbilical 
cord. Duncan described the advantage of the "natural" 
mechanism. "Just as the child's head passes through the 
pelvis so as to dilate the passages as little as may be, or 
in the manner demanding least expenditure of force, 
so also does the placenta. It comes edgeways. If it came 
inverted, or transversely doubled up, or folded into a 
cup shape, we should have a body passing that required 
at least twice as much space as is required if it passes 
edgeways, and only longitudinally folded. ...If the 
placenta comes edgeways, its uterine surface glides 
along the surface of the uterus; its foldings, parallel to 
the length of the maternal passages, are well squeezed 
together, and little space is offered for the reception of 
blood flowing from uterine sinuses. The uterine wall 
keeps close to the folded placenta. The uterus con- 
tracts, forces the placenta downwards, and at last its 
body is nearly globular and empty. There is no 
haemorrhage worthy of the name." He concluded with 
remarks on the disadvantage of delivering the placenta 
by the use of cord traction in the “unnatural” Schultze 
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manner: "The placenta is transversely bent on itself, 
and puckered up; haemorrhage flows to fill up the 
partial vacuum which is thus produced. The inverted 
mass forms a firm plug, closely filling the vagina. Trac- 
tion on this plug is exactly like traction on the piston of 
a pump. If haemorrhage does not naturally take place 
to fill up the void which tends to be formed beyond the 
placenta, then it is powerfully attracted and induced by 
the piston-like action of.the placenta pulled by the 
cord." Further, he concluded: “From all this there fol- 
lows the very valuable corollary, that in practice the 
third stage of labour should be left to nature, and that, 
when interference is required, the natural mechanism 
ofthe birth of the placenta should be as closely imitated 
as circumstances admit." After competing unsuccess- 
fully for the vacancy created by the death of Simpson, 
Duncan moved to London, where as physician-accou- 
cheur at St. Bartholomew's Hospital he pursued studies 
in numerous areas. He first associated hepatic involve- 
ment with hyperemesis gravidarum (Med. Times Ga- 
zette 1:57, 1879) and conducted one of the early stud- 
ies of maternal mortality (On the mortality of childbed 
and maternity hospitals, Edinburgh, 1870, A. & C. 
Black). 
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YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
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ions concerning the problems you may encounter: 


"Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work.” 
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information for authors; copyright; errata; refer- 
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The Department of Obstetrics & Gynecology of Rush 
Medical University is expanding its full-time members 
of the Department of Obstetrics & Gynecology and is 
actively recruiting the following personnel: F 


Two Maternal-Fetal Medicine Specialists: 
Applicants should have completed a fellowship in a 
maternal-fetal medicine, and be either Board eligible 
or Certified in maternal-fetal medicine. 


One Specialist in Reproductive Endocrinology: 
Must have completed a fellowship in reproductive 
endocrinology and be Board eligible or Certified in 
reproductive endocrinology. 


The above Appointments are at the Assistant-. 
Associate Professor level. 4 E 


Director of the Residency Program: . 

Must be Board certified in obstetrics and gynecol- 
ogy, preferably with experience in an academic 
department. Appointment at the Assistant Professor- 
Professor level. 


Contact George D. Wilbanks, M.D., Chairman of the 
Department of Obstetrics & Gynecology, Rush-Presby- 
terian St. Luke's Medical Center, 1753 W. Congress 
Parkway, Chicago, Ill. 60612. 


Rush is an equal opportunity employer and does not 
discriminate on the basis of race, religion, color or sex. 


R.N. POSITIONS 
AVAILABLE 
IMMEDIATELY 


Full or Part Time—1 1-7 Shift—Nurs- 
ery, Labor and Delivery, Post-Partum 
at 172 bed Community Hospital of 
the Monterey Peninsula in Carmel, 
California. Beautiful scenic area lo- 
cated 100 miles south of San Fran- 
cisco and 300 miles north of Los 
Angeles. Experience preferred. 


Write or call collect 

Mary Wurth, 

OB Coordinator, 

Community Hospital of 
Monterey Peninsula, 

Box HH, Carmel, Calif. 93921 
(408) 625-4711. 


Monilial vaginitis—postlavage 
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Trichomonal vaginitis—prelavage 





_ Make way 
for successful 





ynecologic 
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Trichotine® gets local and systemic 
regimens off to a good start 


Whether your choice of specific 
therapy is antibacterial or antifungal, an- 
titrichomonal or antimonilial, douching 
with Trichotine can enhance it." ? That's 
because Trichotine affords better access to 
infected mucosa during local gynecologic 
therapy and speeds symptomatic relief 
when used with systemic agents. 


Trichotine cleanses better than 
acid douches 


Slight alkalinity enhances the detergent 
action of Trichotine—by lowering surface 
tension and increasing mucolytic action. 
The result is a more thorough cleansing of 


the vagina than that provided by acid douch- 


ing.^* And Trichotine won't coagulate 
and precipitate vaginal contents.? Or burn 
as acid douches tend to do. 


Trichotine works differently than 
iodophor douches 


Unlike iodophor douches, Trichotine 
doesn't upset the vaginal flora by introduc- 
ing broad-spectrum antimicrobials. Its 
actions are limited to those you want from 
adjunctive douching: mucolytic, antipru- 
ritic, detergent and deodorizing. 


Powder and Liquid 





Trichotine enhances pharmacologic 
therapies and surgical procedures 


Several investigators have reported that 
douching can enhance pharmacologic 
therapies and surgical procedures. Here's 
what they found: 

* In treating vaginal infections with vari- 
ous therapeutic specifics, adding 
Trichotine to the regimen resulted in dis- 
tinct benefits over the therapeutic agent 
alone, including significantly faster relief 
of pruritus." ? 

* In cervical cryosurgery, douching with 
Trichotine reduced postcryosurgical dis- 
charge as well as patient discomfort to 
help ease and accelerate the postopera- 
tive course.* 

* In cervical cauterization, daily douches 
can wash away discharge and provide 
added patient comfort.* 

* In acute inflammatory pelvic disease, 
douches are utilized except in extremely 
ill patients." And in chronic cases, 
douches are part of conservative treat- 
ment "^... when the patient gets along 
quite comfortably.” 8 


References: 1. Gotlib, M. H. and Adler, D. N.: Med. Times 
96:902, Sept. 1968. 2. Glynn, R.: Med. Times 96:170, Feb. 1968. 
3. Glynn, R.: Obstet. Gynecol. 22:640, Nov. 1963. 4. Fischer, R. R.: 
Pacific Med. & Surg. 73:209, May-June 1965. 5. Laubach, G. E. 
and Wilchins, S. A.: Postoperative management of the cryosur- 
gical patient, Cancer Cytology 13:10, July-Dec. 1973. 6. Novak, 

E. R., Jones, G. S. and Jones, H. W.: Novak's Textbook of 
Gynecology, ed. 8, Baltimore, The Williams & Wilkins Company, 
1970, p. 203. 7. Ibid., p. 356. 8. Ibid., p. 366. 
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Each white tablet contains 0.5 mg norethindrone and 0.035 mg athinyl аа 
"ES estradiol. Each green tablet in the 28-day regirr en contains inert ingredients. 


low hormonal content/high patient acceptability 





Low hormonal content, yet highly effective 

ModiCon combines a low dose of estrogen (0.035 mg . 
ethinyl estradiol) with a low dose of progestin - 

(0.5 mg norethindrone). In clinical trials, the pregnancy 
- rate in 4468 patients completing 16,345 DES was 

. only 0.22 per 100 woman-years. 


Good patient acceptability with low incidence 

of amenorrhea and good cycle controlt 

With ModiCon, the majority of women who start with it 
stay with it. 


Throughout clinical trials, the total incidence of 
amenorrhea was only 1.0%. The average cycle dropout . 
rate during the first three months because of menstrual 
disorders was only 4.2%. | 


ModiCon is available in both 21 and 28-day regimens 
. in the unique DIALPAK* Tablet Dispenser. 








See the complete Prescribing Information for this product, 
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tSerious as ме! as minor side effects have been reported with the use of oral ` 
contraceptives. These include thrombcemboilc disease. The physician should remain 
alert to the earliest manifestations of any symptoms of serious disecse and 
discontinue oral contraceptive therapy when appropriate. The physician should be 
fully aware of the complete Prescribing Information for this product. 


*Trodemark 


асса Ortho Pharmaceutical Corporation. б а Аек | | 
NI Raritan, New Jersey 08869 ae c | ML n " OJ 882R 


53 


ЖЕТҮҮ. |. 


IMPORTANT NOTE—This information is a BRIEF SUMMARY of the complets prescribing information provided with the product ы} 
therefore should not he used as the basis for prescribing the product. This summary was prepared by deleting from ihe 
complcte prescribing Information certain text, tables, and references. The physician should be thorooghly famlllar with the 
complete prescriblog information and patient Information before prescribing (ће product 


INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives {containing 
35 mcg or more of ethiny! estradiot or 50 mcg or more of mestranol) is generally reported as less than one pregnancy per 
100 woman-years of use. Slightly algher rates (somewhat more than one pregnancy рег 100 woman-years of use) are 
reported for soma combination products containing 35 mcg or less of ethinyl estradiol, and rates on-the order c4 three 
pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 
- pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
{except the IUD) depends upon the cegree of adherence to the method. 
Таша 1: Pregrancles Per 100 Wemen-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies’, 2-20; 
Condom, 3-36; Aerosol foams, 2-29: Jellies and creams, 4-36; Periodic abstinence {rhythm} all types, less than 1-47, 1. 
Calendar method, 14-47; 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulatory phase, 
less than 1-7; 4. Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 
CONTRACEPTIVES: Two studies have shown a positive association between the dase of estrogens In oral contraceptives and 
the risk of thromboembolism. For thls reason, it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. Tha oral contraceptive product prescribed fcr any given patient should be that product which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patlent acceptanca. It 15 
recommended that new acceptors af ога! contraceptives be started on preparations containing .05 mg or less of est-ogen. 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the followIng conditions: 1. Throm- 
bophlebltis or thromboemtolic disorcers. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or suspected 
estrogen-dependent neoplasia. 6. Undlagnosed, abnormal genital tleeding. 7. Known or suspected pregnancy (see 
WARNINGS, No. 5). 
WARNINGS 


Cigaretta smoking increases the risk of serious cardiovascular side effects from oral contraceptive oso. This risk 
incraases with aga and with heavy smoking {15 or more clgaretiss per day) and is quite marked in women aver 35 years 
of age. Women who use oral contrecaptives should ba strongly advised not to smake. 


Tha use of oral contraceptives із assaclated with increased risk of several serious conditions including thromboembolism. 
stroke, myocardial Infarct‘on, hepatic adenoma, gallbladder disaasa, hypertension. Praetilioners prescribing ore! còntra- 
,teptivas should ba famlTiar with the faltowing information relating to these risks. 





1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and 
thrombotic disease associated with the use of oral contraceptives is well established. Four priricipal studies in Great 
Britain and three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembclism 
and stroke, both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 t.mes 
mere likely than nonusers tp develop these diseases without evident cause. Overall excess mortality due to pulmonary 
embolism or stroke is on the orde- of 1.0 to 3.5 deaths annualy per 100,000 users and increases with age. 
CEREBROVASCULAR DISDRDERS: in a collaborative American study of cerebrovascular disorders in women with and witout 
predisposing causes, it was estimated that the risk of hemorrhaglc stroke was 2.0 times greater in users than in nonusers 
and the risk of thrombotic stroke was 4.0 to 9.5 times greater In users than In nonusers. 

MYOCARDIAL INFARCTION: An increased risk of myocardial Infarctidn associated with the use of oral contraceptives has 
been reported confirming a previously suspected association. These studies, conducted in the United Kingdom, found, as 
expected, that the greater the number of underlying risk factors for coronary artery disease (clgarette smoking, 
hypertension, hypercholesteralemia, otesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing 
myocardial infarction, regardless of whether the patient was an oral contraceptive user or not. Ord! contraceptives, 
however, were found to be a clear additional risk factor. The annual excess case rate {increased risk) of myocardial 
infarction (fatal and nonfatal) іп oral contraceptive users was estimated to be approximately 7 cases per 100,000 wonen 
users in the 30-39 age group and 67 ceses per 100,000 women users in the 40-44 age group. in terms of relative risk, it 
has been estimated that oral contracaptive users who do not smoke (smoking Is considered а major predisposing 
condition to myocardial Infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do 101 
smoke. Oral contraceptive users who are also smokers have about a 5-fold Increased risk of fatal infarction compared to 
users who do not smoke, but about а 1C-to 12-fold Increased risk compa'ed to nonusers who do not smoke. Furthermcre, 
the amount of smoking 15 also an impcrtant factor. In determining the importance of these relative risks, however, the 
baseline rates for various age groups must be given serious considzration. The importance of other predisposing 
conditions mentioned above іг, determining relative and absolute risks has not as yet been quantifled; it is quite likely that 
the same synergistic action e»ists, but parhaps to a lesser extent. RIsk of Dose: In an analysis of data derived from several 
natianal adverse reaction reporting systems, British Investigators concluded that the risk of thromboembolism including 
coronary thrombosis Is directly related to the dose of estrogen used in сга! contraceptives. Preparations containing 120 
meg or more of estrogen wer» associated with a higher risk of thromboembolism than those containing 50-80 mcg of 
estrogen. Their analysis did suggest, hcwever, that the quantity of estrogen may not be the sole factor Involved. This 
finding has been confirmed in the Urite States. Careful epidemiological studies to determine the degree of thromboem- 
bolic risk associated with progastogen-only ога! contraceptives have not been performed. Cases of thromboembolic 
disease have been reported in women using these products, ahd they should not be presumed to be fres of excess risk: 
Tha risk of thromboembolic and thrombotic disorders, In both users and nonusers of oral contraceptives, Increases with 
aga. Oral contraceptives are, however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM 
CIRCULATORY DISEASES: A large prospective study carried out in the United Kingdom estimated the mortality rate per 
100,000 women per year from diseases of the circulatory system for users and nonusers of oral contraceptives according 
to age, smoking habits, and duration of jse. The overall excess death rete annualty from circulatory diseases for oral 
Contreceptive users was estimated to be 20 per 100,000 (ages 15-34~5/100,000; ages 35-44—33/100,000; ages 
45-49—140/100,000), the risk being concentrated in older women, in thos? with a lang duration of use, and in cigaretta 
Smokers. Н was not possible, however, to examine the Interrelationships of age, smoking, and duration of use, nor to 
compare the effects of continuous versus intermittent use. Although the study showed a 10-fold increase in death due to 
circulatory diseases in users for five or more years, all of these deaths occurred In women 35 or older. Until larger 
numbers of women under 35 with continuous use for five or more years are available, It Is not possible to assess the 
magnitude of tha relative risk for this younger age group. This study reports that the Increased risk ої circulatory diseases 
тау persist after the pill is discontinuec. Another study published at the same time confirms a previously reportec 
Increase of mortality in pill users from cardiovascular disease, The avalla2le data from a variety of sources have beer. 
analyzed to estimate the risk of death associated with various methods of contraception. The estimates of risk of death for 
each method (лсісде the combined risk of the contraceptive method (e.g., twomboembollc and thrombotic disease in the 
case of oral contraceptives) plus the risk attributable to pregnancy or abor-ion In the event of method failure. This latter 
risk varies with the effectiveness of the contraceptive mathod. The findings of this analysis are shown in Figure 1 below. 
The study concluded that the mortality associated with all methods of birth 20ліго! is low and below that associated with 
Childbirth, with the exception of oral contreceptives in women over 40 who smoke. (The rates given for pill onty/smakers 
for each age group are for smokers as a class. For "heavy" smokers [more than 15 cigarettes a day], the rates given 
would ke about double; for "light" smokers [less than 15 cigarettes a day], about 50 percent.) The mortality associated 
with oral contraceptive use in nonsmokers over 40 is higher than with any other method of contraception in that age 
group. The lowest mortality is assoclatec with the condom or dlaphragm backed up by early abortion. The risk of 
thromboembolic and thrombotic disease associated with oral contraceptives increases with age after approximately age 
30 and, for myocardial infarction, is further increased by hypertension, hyperchotesterotemla, obesity, diabetes, or history 
of preeclamptic toxemia and especially by cigarette smoking. The risk of myocardial infarction in oral contraceptive users 
is subscantially increased in women age 40 and over, especially those with other risk factors. The use of oral 
contraceptives In women in this age group is not recommended. Based on the data currently available, the following chart 
gives a gross estimate of the risk of death from circulatory disorders associated with the use of ara! contraceptives: 


SMOKING НАВІТЗ'АНО OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 












Age Below 30 30-39 40+ 
Heavy smokers .. C - 8 А A~Use associated with very high risk. 
Light smokers ... D C . B  B-Us associated with high risk. 
Nonsmokers (no p. posing D CD С  C-Use associated with moderate risk. 
Nonsmokers (other predisposing sonditio! C CB ВА Dc-Use associated with low risk. 





The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic 
disorders (в.0., thrombophlebitis, pulmonary embolism, cerebrovascular insufliclency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Snould any of thesa occur or be suspected, the drug should be discontinued 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complicatlans has been reported in oral 
contraceptive users. If feasible, ora! contraceptives should be discontinued zt least faur weeks before surgery of a type 
associated with an Increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there Is unexplained, sudden or gradual, partial or 
complete loss of vision; onset of proptosis о” diplopia; papilledema; or retina! vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or 
synthetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and 
liver. Certain synthetic progestogens, none currently contained in oral contreceptives, have been notad to Increase the 
Incidence of mammary nodules, benign and malignant, in dogs. in humans, three case control studies have reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen In postmenopausal 
women, One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium In women under 40 on oral contraceptives. Of the cases found in women without predisposing 
tisk factors for adenocarcinoma of the endometrium (¢.g.,.irregular bleeding at the tlme oral contraceptives were first 
given, polycystic ovaries), nearly all occurred In women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 
conventior.al combination or progestogen-on y oral contraceptives. Several studies have found no Increases in breast 
cancer in women taking oral contraceptives or estragens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral 
contraceptve users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of 
oral contraceptives has been well-documentad. in summary, there fs at present no confirmed evidence from human 
studies of an Increased risk of carcer assoclated with oral contraceptives. Close clinical surveillance of all women 
taking oral contraceptives is, nevertheless, essential. In all cases of undlagnosed persistent or recurrent abnormal 
vaginal bleeding, appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family 


полу ш Оса cancer dr who nave breast nodules, fibrocystic disease or abnormal mammograms should be 
monitored with particular care И they elect to use oral contraceptives instead of other methods of contraception. 


Figure 1. Estimated annua! number of deaths associated with control of fertility and no contro per 100,000 nonsterile 
women, by regimen of contro! and age of woman. p * 








15-19 2024 — 2529 — 3034 + 3599 4044 
No method 55 52 . TA 140 183 218 
Abortion only 23 25 25 52 98 65 
Pill only-nonsmokers 13 14 14 22 45 34 
Pill only-smokers 15 t6 16 108 134 58.9 
TUDs only Li 12 12 t4 16 14 
Traditional contraception only ‚11 14 19 37 47 4D 
Traditional contraception and abortion 03 04 04 08 14 08 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be assoclated with the use of ora! contraceptives. One 
Study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through Intra- 
abdominal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceotives. Two 
studies relate risk with duration of use of the contraceptive, the risk belng much greater after four or more years of-oral 
con-aceptive use. White hepatic adenoma is a rare lesion, it should be considered In women presenting abdominal pain 
and tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been reported іп women taking 
oral contraceptives. The relationship of these drugs to this type of malignancy [s not known at this time. 5. USE IN OR 
IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestationa! agents—during early pregnancy may seriously damage 
the affspring. t has been shown that females exposed in utero to diethyistilbestrol, а nonsteroidal estroge, have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. Tris risk has 
been estimated to be on the order of 1 to 4 л 1000 exposures. Although there is no evidence at the present time that oral 
contraceptives further enhance the risk of developing this type of malignancy, such patients should be monitored with 
particular care If they elect ta use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 90%) have been found to have epitheltal changes of the vagina and cervix. 
Althcugh these changes are histologically benigh, it Is not known whether this condition is a precursor of vaginal 
mallcnancy. Male children sa exposed may develop abnormalities of the urogenital tract. Although similar data are not 
avallable with the use of other estrogens, it cannot.be presumed that they would not induce similar changes. An Increased 
tisk of congenital anomalies, including heart defects and limb defects, has been reported with the use of sex bormones, 
Including oral contraceptives, in pregnancy. One case control study has estimated a 4.7-fold increase in risk of 
limb-reduction defects in infants exposed in utero to sex hormones (ога! contraceptives, hormonal withdrawa’ tests for 
pregnancy or attempted treatment for threatened abertion). Some of these exposures were very short and Involved only a 
few days of treatment. The data suggest that the risk of fimb-reduction defects in exposed fetuses is somewhat less than 
one in 1,000 live births. in the past, female sex hormones have been used during pregnancy in an attempt to treat 
threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well-controlled studies that progestogens are effective for these uses. There Is some evidence 
that triploidy and possibly other types of polyploidy are Increased among abortuses from women who become pregnant 
soon after ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously. 
Whether there is an overall increase in spontaneous abortion of pregnancies concelved soon after stopping oral 
contraceptives Is unknown. Pregnancy should be ruled out before initiating or continulng the contraceptive regimen. 
Pregnancy should always be considered if withdrawal bleeding does not occur. If pregnancy is confirmed, tha patient 
Should be apprised of the potential risks to the fetus and the advisability of continuation of the pregnancy should be 
discussed in the light of these risks, it is also recommended that women who discontinue ога! contraceptives with the - 
Intent 5f becoming pregnant use an alternate form of contraception for a period of time before attempting to conceive, 
Many clinicians recommend three months although no precise information is avaltable on which to base this recommen- 
dation. The administration of progestogen-only or progastogen-estrogen combinations to induce withdrawal bleeding 
Should not be used as a test of pregnancy. 6. GALLBLADDER DISEASE Studies report an increased risk of surgically 
confirmed gallbladder disease in users of oral contraceptives and estrogens. In one study, an Increased risk appeared after 
two years of use and doubled after four or five years of use. In ane of the other studies, an increased risk was e pparent 
between six and twelve months of use. 7. CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose 
tolerance has been observed in a significant percentage of patients on oral contraceptives. For this reason, prediabetic 
and diabetic patients should be carefully observed while recelving oral contraceptives, An Increase in triglycerides and 
total phospholipids has been observed іл patients receiving oral contraceptives. 8. ELEVATED BLOOD PRESSURE. An 
increase іп blood pressure has been reported In patients receiving oral contraceptives. tn some women hypertension may 
occur within a few months of beginning oral contraceptive use. in the first year of use, the prevalence of women with 
aypertension 15 low in users and may be no higher than that of a comparable group of nonusers. The prevalence іп users 
increases, however, with longer exposure, and In the fifth year of use is two and a half to three times the reported 
prevalence [n the first year. Age Is also strongly correlated with the development of hypertension In oral contraceptive 
users. Women who previously have had hypertension during pregnancy may be more likely to develop elevation cf blood 
pressure when given ога! contraceptives. Hypertension that develops аз a result of taking oral contraceptives usually 
retums zo normal after discontinuing the drug. 9, HEADACHE. The onset or exacerbation of migraine or development of 
teadache of a new pattern which Is recurrent, persistent, or severe, requires discontinuation of ora! contraceptives and 
evaluation of the cause. 10, BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons tor patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding from 
the vagina, nonfunctional causes should be borre in mind. іп undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. И pathology has been 
excluded. time or a change to another formulation may solve the problem. Changing to an oral contraceptive with a higher 
estrogen content, while potentially useful ln minimizing menstrual irregularity, should be done only if necessary since this 
тау increase the risk of thromboembolic disease. Women with a past history of ollgomenorrhea or secondary amenorrhea 
ог young women without regular cycles may have a tendency to remain anovulatory ar to become amenorrhaic after 
discóntiniation of oral contraceptives. Women with these preexisting problems should be advised of this possibilty and 
ercouragad to use other contraceptive methods, Postuse anovulation, possibly prolonged, may also occur in women 
wthout previous irregularities. 11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. 12. BREAST FEEDING. Oval contraceptives given in the postpartum period may interfere with 
lactation. There may be a decrease in the quamity and quality of the breast milk. Furthermore, a small fraction of the 
hormonal agents In oral contraceptives has been dentified In the milk of mothers receiving these drugs. The effects, i any, 
on the breast-fed child have not been determined, li feasible, the use of oral contraceptives should be deferred until the 
infant has been weaned. PRECAUTIONS: General: 1. А complete medica! and family history should be taken prior to the 
hnlation of oral contraceptives. The pretreatmerr. and periodic physical examinations should include special reference to 
bicod pressura, breasts, abdomen and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As а 
general ru'e, oral contraceptives should not be prascribed for longer than one year without another physical examination 
being performed. 2. Under the influence of estrogen-progestogen preparations, preexisting uterine іеіотуотаїа may 
Increase iri size. 3. Patients with a history of psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly depressed while taking oral contraceptives should 
5102 the rredication'and use an alternate method of contraception In an attempt to determine whether the symptcm is 
drug-related, 4, Oral contraceptives may cause some degree of 11010 retention. They should be prescribed with caution. and 
ont with careful monitoring, in patients with conditions which might be aggravated by fluid retention, such as convutsive 
disorders, migraine syndrome, asthma, or cardlac or renal insufficiency. 5. Patients with a past history of jaundice during 
pregnancy have an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops 
in any patient receiving such drugs, the medication should be discontinued. 6. Steroid hormones may be pcorly 
metabolized in patients with impaired liver function and should be administered with caution in such patients. 7. Oral 
carrraceptive users may have disturbances іп normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. 8. Serum folate levels may he depressed by oral contraceptive therapy. Since the pregnant woman is 
precisposed to the development of folate deficiency and the incidence of folate deficiency increases with Increasing 
gestation, li 15 possible that Н a woman becomes pregnant shortly alter stopping oral contraceptives, she may have a 
greater chance of developing folate deficiency and complications attributed to this deficlency. 9. The pathologist shoulc be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: а, Increased sulfobromoptitha- 
iein retention. b. increased prothrombin and factors Vil, Vill, IX, and X; decreased antithrombin 3; increased norepin- 
ephrine-induced platelet aggregability. с. Increasec thyroid-binding globulin (TBG) feading to increased circulating total 
thyrcid hormone, as measured by protein-bound iodine (PBI), Т4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is desreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. 
€, Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: [See Patient Package insert}. DRUG INTERACTIONS: 
Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of 
tilamnin. A similar association has bean suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicil'in. 
CARCHOBENESIS, PREGNANCY, NUASING MOTHERS: See CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS: An 
increased risk of the following serious adverse reactions has been associated with the use of ога! contraceptives (see 
WARMINGS): Thrombophiebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. 
Hypertenslon. Gallbladder disease. Liver tumors. Congenital anomalies. There Is evidence of an association between the 
following conditions and the use of oral contraceptives, although additlonal confirmatory studles are. needed: Mesenteric 
thrombosis. Heuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have bezn 
reported in patients receiving oral contraceptives arxi are belleved to be drug-related: Nausea, usually the most common 
adverse reaction, Vomiting, occurs in approximately 10% or less of patients during the first cycle. Other reactions, as a 
general rule, are seen much less frequently or only occastonally. Gastrointestinal symptoms (such as abdominal cramas 
and bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorrhea. Amenorrhea during and after 
treatment. Temporary Infertility after discontinuance of treatment. Edema. Chloasma or melasma which may persist. 
Breast changes: tenderness, enlargement, and secretion. Change in weight {increase or decrease) Change in cervical 
erosion and cervical secretlon. Possible diminution in lactation when given immediately postpartum. Cholestatic Jaundice. 
Migraine. Increase In size of uterine lelomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. 
Vagina! candidiasis. Change in comeal curvature (steepening). Intolerance to contact lenses. The following adverse 
reactions have been reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: 
Premenstrual-ike syndrome. Cataracts, Changes in libido. Chorea, Changes in appetite. Cystitis-like syndrome. Headache. 
Nervousness. Dizziness. Hirsutism. Loss of scalp hab, Erythema multiforme. Erythema nodosum. Hemorrhagic eruption. 
Vaginit s. Porphyria. Impalred renal function. (ORTHO-NOVUM 1/50L121 and ORTHO-NOVUM 1/50028 contaln tartrazine. 
Allergic reactions have been reported with the ingestion of this dye in some patients.) ACUTE OVERDOSE 
Serious ili effests have not been reported following acute ingestion of large doses of ога! contraceptives by 
young children. Overdosage may cause nausea, and withdrawal bleeding may occur in females. 
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History of fetal monitoring 


ROBERT C. GOODLIN, M.D. 


Sacramento, California 


Anything but history, for history must be false. 
Sir Rober: Walpole (1746) 


BECAUSE SO MUCH of our current obstetric literature 
treats the past with disdain, I have undertaken with 
enthusiasm the task of compiling a brief history of fetal 
monitoring. -Our obstetric predecessors were probably 
no less intelligent than are current investigators, and 
they often held with passion their various concepts and 
theories. Their papers contained much philosophical 
discussion, not particularly because they lacked data 
but in part because of their new and challenging ideas. 
While new techniques are now described at an unab- 
sorbable rate, the presentation of new obstetric con- 
cepts is rare. 

If it were possible to determine what young house 
officers must read, I would include high on any list J. B. 
DeLee’s Principles and Practice of Obstetrics.* It is a com- 
plete expression of DeLee's experience and viewpoints 
as well as a thorough review of our obstetric heritage. 
Hopefully, this paper will express some of the en- 
thusiasms and spirit found in older papers and texts 
regarding fetal monitoring. 

I have limited the discussion primarily to biophysical 
concepts and have, of necessity, ignored the important 
test of fetal well-being obtained through amniotic fluid 
analysis and maternal hormonal or enzymatic tests. 


, From the Department of Obstetrics and Gynecology, 
Sacramento Medical Center, University of California, 
Davis. f 


Reprint requests: Dr. Robert C. Goodlin, Department of 
Obstetrics and Gynecology, 2315 Stockton Blud., Rm. 
3004, Sacramento, California 95817. 


*DeLee, J. B.: Principles and Practice of Obstetrics, 
1913. : 
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CURRENT 
DEVELOPMENTS 





Auscultation . 


Fetal heart tones. In Western medical literature, 


` Mayor! of Geneva (1818) is credited with being the first 


to repor: the presence of fetal heart tones (FHTs).' 
Their presence was independently discovered and ex- 
tensively publicized by the French nobleman Leju- 
meau, Viscount de Kergaradec? in 1821. Legends 
would have us believe that the former discovered the 
fetal heart rate (FHR) while applying his ear to the 
abdomen of a woman to hear the fetus move, and the 
latter by attempting to hear, with Laennec's stetho- 
scope, a Fetus splash in its amniotic fluid. Kergaradec, a 
pupil of Laennec, apparently refused to acknowledge 
Mayor's earlier description, a dispute which was stirred 
by regional rivalry. 

As noted by Gultekin-Zootzmann,? there were clearly 
predecessors of Kergaradec in auscultation of FHTs 
other than Mayor. However, Kergaradec was the first 
to attribute clinical importance to the auscultation of 
FHTs. Surprisingly, he did not practice obstetrics but 
mentioned in his publications several practical appli- 
cations of FHT auscultation. These included diagnosis 
of pregnancy and of plural pregnancies and determi- 
nation of the state of fetal health and the fetal position. 
His limited obstetric experience was indicated by his 
suggestion that FHT auscultation was useful in the 
diagnosis of ectopic pregnancies.? 

While physicians on the continent were slow to ap- 
preciate Kergaradec's 1821 description of FHT auscul- 
tation, Rennedy? of Dublin published within 12 years' 
time a monumental monograph on auscultation of the 
fetal heart (Fig. 1). Kennedy was an industrious person, 
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Fig. 1. Title. page of Kennedy's text. (Courtesy of Dr. L. 
Longo, Loma Linda University.) 


for he established the first gynecologic unit in any hos- 
pital in 1835 in the Rotunda (some 20 years before 
Sims established a similar unit in New York). He pub- 
lished several textbooks and was later to be a serious 
rival of Simpson for leadership in British obstetrics.? 

Kennedy's stated purpose in writing his 1833 mono- 
graph was to convince his fellow accoucheurs of the 
value of Kergaradec's technique of FHT auscultation. 
Several copies of Kennedy's various books are still in 
circulation at the Lane Library (Stanford Medical Cen- 
ter), and their file suggests that they were popular with 
the late nineteenth-century San Francisco physician. 
Many of Kennedy's textbooks were republished in New 
York City without recognition of their prior British 
publication, thus leading some writers to believe that he 
practiced in America. Although some of his views on 
the significance of fetal distress have not stood the test 
of time (such as those relative to uterine “flatus”) most 
of his clinical impressions regarding the significance of 
„various FHR patterns appear compatible with current 
concepts. i f 

In his 1833 book, Kennedy commented upon “M: 
Merat's" experiments with newborn rabbits. These stud- 
jes suggested to Kennedy that, since newborn hearts 
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beat longer than adult hearts when excised, fetal hearts 
were more resistant to anoxia. Kennedy also recounted 
M. le Docteur Bodson’s description in the Academic 
Royale de Medecine of fetal distress (“sufferance of the 
fetus") which stated that the most ominous FHR pat- 
tern was "slowness of its return when a contraction is 
passing on"— perhaps the first description of a late de- 
celeration FHR pattern. Kennedy noted the impor- 
tance of the effects of fetal head compression and funis 
compression on FHR. He finished this discussion with 
accurate reflections upon the significance of meco- 
nium-stained fluid. Despite what was an accurate and 
widely disseminated 1833 clinical description of in- 
trapartum fetal distress by Kennedy, Winckel’ in 1884 ` 
to 1893 was usually cited in American textbooks as the 
pioneer and authority in relating FHR patterns to fetal 
distress.® ? 

It is interesting to speculate as to why Kennedy’s con- 
cepts were essentially lost to the twentieth-century 
American obstetric text. In part, it may have been due 
to the respect that American authors had for the Ger- 
man writer (DeLee wrote many of his papers in Ger- 
man) or to our predecessors’ overwhelming interest in 
maternal welfare, or perhaps to their fear of advocat- 
ing more obstetric interference. In 1910, it was esti- 
mated that more than 17,000 American women died 
during childbirth? and that only tuberculosis destroyed 
more young women than did pregnancy. Indeed, be- 
tween the two World Wars, maternal mortality rates 
were higher in America than in any other advanced 
nation, and these maternal deaths were the major sub- 
ject of concern of our obstetric leaders." However, 
with the problem of maternal deaths largely resolved 
in the 1950’s, obstetricians again turned to Kennedy's 
concerns for the welfare of the human fetus and at- 
tempted to understand the significance of its heart rate 
patterns. 

Except for Kennedy's monograph, the majority of 
early nineteenth-century discussions of auscultation in 
the obstetric literature were concerned with whether 
the gravid woman should be standing or supine for 
FHT auscultation, or whether the indirect (stetho- 
scope) or direct (ear to abdomen) method was best, or 
even whether it wds acceptable to examine the nude 
belly of a woman.'" ' In 1849, Kilian? proposed the 
"stethoscopial indications for forceps operation,” The 
forceps must be applied under favorable conditions 
without delay when the fetal heart tones diminish in 
frequency to less than 100 bpm or when they increase 
to 180 bpm, when they lose their purity of tone, and 
when only one tone can be clearly heard., 

In the second half of the nineteenth-century, 
Schwartz! recommended that the FHR be counted as 
often as possible during labor, both during and be- 
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tween contractions and suggested that fetal “asphyxic. 
intoxication" modified FHR as did uterine contrac- 
tions. Jaggard,? (1888) quoting W:nckel, Runge, and 
others, stated that any elevation of maternal tempera- 
ture was followed by a great disproportionate accel- 
eration of the action of the fetal heart, and that 
chloroform was noted to depress fetal cardiac muscle 
(bradycardia) and that ergot wher producing tetanic 
spasm of the uterine musculature, evoked FHR 
changes characteristic of “asphyxia.” Jaggard noted 
that fetal bradycardia associated with uterine contrac- 
tions was especially apparent after rupture of the bag 
of waters and was related to fetal hypertension. Dis- 
cussion also centered around whether fetal sex and 
weight influenced ЕНА. Budin,'* in 1886, reviewed the 
available literature and his own clinical experiences. He 
concluded that there was "no absolute relation between 
FHR and sex or weight of the infant" when the preg- 
nancy was near term. In 1893, Winckel’ proposed 
definite criteria for fetal distress, mainly a ЕНЕ under ~ 
120 or over 160 bpm. 

By the late nineteenth century, the mechanisms of 
FHR bradycardia were fairly well understood in terms 
of our present knowledge. Schatz’? (1885) had pro- 
vided detailed descriptions of umbilical cord compres- 
sion and in 1870 Schwartz had described fetal 
bradycardia following compression of the fetal head. 
Fischer also credits Kehrer!? with an 1867 description 
of fetal bradycardia associated with head compression. 
When one recalls that recorders were not available to 
these early investigators, their observations become all 
the more remarkable. Nearly all of these late nine- 
teenth-century reports ascribed the acute fetal brady- 
cardia as "due to vagal activity."* 

Seitz? stressed in 1903 that no sharp delineation 
existed between pathologic and physiologic FHR de- 
celeration during uterine contraction. However, he was 
perhaps the first to distinguish three stages (or types) of 
FHR deceleration. The first two were related to vagal 
activity (head or cord compression?) and the third to 
complete paralysis of all extracardiac nervous activity 
(uteroplacental insufficiency?). Ir. keeping with mod- 
ern concepts, Seitz suggested that -he FHR served as an 
indicator of fetal oxygenation. 

While Bumm, in his 1917 German textbook, de- 
picted intrapartum FHR changes and their evaluation, 
this was not true of American obstetric textbooks.” In 
the same era, DeLee? devoted almost as much, discus- 
sion in his textbook to observation of in utero fetal 
breathing activity as to the FHR. Williams? barely men- 
tioned FHR, other than it confirmed a diagnosis of 
pregnancy. 

The in utero souffle. The fetal souffle (systolic mur- 
mur) was considered by Schroeder? to be due to 
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sounds originating within the fetal heart, associated 
with hypertrophy of the right ventricle. Virchow ap- 
parently attributed its occurrence to insufficiency or 
vegetation on the fetal tricuspid or mitral valves,’ 
while Braun ascribed the sound to flow through the 
foramen ovale and Scanzoni considered the souffle to 
represent functional cardiac anomalies.!* 

The funic souffle was first described by Kennedy? 
(1833) and was later shown by Kehrer? to be due to 
compression of the umbilical cord. In a case where the 
cord was palpable between the fetal body and the wall. 
of the uterus, he produced a funic souffle (systolic 
murmur) by compression of the umbilical cord with a 
stethoscope. Charrier? (1878) suggested that the ap- 
pearance of the funic souffle was a sign of impending 
asphyxia and an indication for termination of preg- 
nancy. Winckel’ (1893) also claimed that cases in which 
the funic souffle was present during labor were a risk 
and that operative interference was indicated if it was 
accompanied by changes in fetal heart tones. However, 
Jaggard'? (1888) reviewed the relevant literature and 
suggested that the funic souffle by itself was not an 
indication for termination of pregnancy or operative 
interference. Williams? in 1903 suggested that the funic 
souffle occurred in 15% of all pregnancies and was not 
a sign of any great importance. 

Sounds of fetal movements. Pajot™ studied the au- 
ditory sensations which were produced by active fetal 
movements (bruit de choc foetal), which he considered 
were due to movement of fetal extremities.” Ahlfeld” 
(1869) believed that it was impossible to hear the 
movement of fetal extremities and considered such 
sounds to be due to spasmodic contractions of the fetal 
diaphragm. Both writers considered such fetal move- 
ment sounds to be indicative of fetal movement and 
good health. 

Placental souffle. In utero sounds are a form of en- 
ergy developed within the uterus in relationship to 
either the fetal heart or maternal pulsations of the pla- 
cental bed. Both can be a potential source of monitor- 
ing. Braxton-Hicks, nearly 100 years ago, described the 
various sounds that occur from the placental souffle 
and their possible interpretation.” There is no doubt 
that these placental sounds give a relative indication of 
blood flow and that such flow could be a useful indi- 
cator of perfusion of the placenta. Various techniques 
to convert these forms of energy into some sort of reli- 
able diagnostic criteria have failed, although the in 
utero ballistocardiogram at times will demonstrate pla- 
cental or fetal complexes. 

Fetal stethoscope (fetoscope). Prior to the twentieth 
century, obstetricians were divided on whether direct 
application of the ear to the belly of the pregnant 
women was better than either the biaural or monaural 
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Frequent observation of the fetal heart tones during the 

last part of the second stage cf labor presents certain tech- 
а nical diffizrlties after the attendant is surgically prepared ior — ; 
! the delivery. In breech labors in which the heart tones must ' 
be watched very carefully, it is always desirable and often | 
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Attachment for the sicthescope facilitating the observation of heart 
tones, 


necessary fcr the operator to observe the heart tones himself 

In order to make this easily possible, an attachment for the 
stethascope was devised which consists of a metal band such 
as is used on a head mirror, passing from front to back over 
the top of the head. The Y o: the binaural stethoscope is 
fastened to the front plate of this band by means of a short 
spiral spring and a universal joint which is capable of being 
made rigid by a thumb screw. This permits proper adjust- 
ment of the ear pieces and holds the stethoscope in a position 
above the line of sight at right angles to the forehead. The 
spiral spring gives enough flexibility to the bell, of the instru- 
cent to make it easily adaptable to the surface. 

i “An experience of several months with its use at the Chicago 
|o Lying-In Hospital indicates that it has the following advan- 
1 tages: я 

^ It gives easy and accurate control of heart tones. 

After adjustment, no handling is required. 

Heart tones are heard better, since there is bone conduction 
through the metal parts of the instrument, in addition to the 
air conduction of the ordinary stethoscope. 

The.bell may be pressed firmly against the abdominal wail — 
withont interference from muscle sounds. =| i 


D 


Fig. 2. Hillis's report describing the fetoscope. (Reproduced 
with permission from Hillis, D. S.: J. A. M. A. 68:910, 1917. 
Copyright 1917, American Medical Association.) 


stethoscope. They were also uncertain as to whether 
auscultation during or between uterine contractions 
provided the most information. A vaginal stethoscope 
(metroscope) designed by Nauche (1865) was applied 
within the "cervical cavity." Јаррага!° stated that the 
instrument fell into disuse "on account of the alleged 
violencé to the parts." However, he cited Verardini 
(1878) of Bologna as using such an intravaginal 
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stethoscope without complications and being successful 
in hearing FHTs as early as the “twelfth week.” 

The obstetric head stethoscope (fetoscope) has an 
important place in American obstetrics. Hillis” de- 
scribed the first instrument in 1917 (Fig. 2) in a brief 
and concise paper. In 1922, DeLee?? described an al- 
most identical instrument. The early models of the in- | 
strument were advertised by the manufacturer as the 
"DeLee" stethoscope.? 

Auscultatory signs of fetal distress. Prior to the ad- 
vent of fetal scalp sampling and electronic and ul- 
trasonic monitoring, the intrapartum clinical criteria of 
fetal distress were based mostly upon criteria of 
Winckel’ (1893) These included: (1) ‘tachycardia 
(FHR of more than 160 bpm), (2) bradycardia (FHR of 
less than 100 bpm), (3) "irregularity" of FHR (never 
defined), (4) passage of meconium in the vertex pre- 
sentation, and (5) gross alteration of fetal movements 
(never defined). Lund?? (1948) later emphasized the 
significance of tachycardia. A controlled study by 
Walker?" in 1959 suggested that these clinical criteria 
were of little predictive value. In 1965 Hellman?! sug- 
gested that "we do not do much more with the compli- 
cated instruments at hand than Laennec did with the 
stethoscope in 1821." 

The experiences of Сох? 33 in the 1950's in Australia 
is representative of studies reported during that time 
period. The main conclusion was that a minimal in- 
crease in newborn morbidity and perinatal deaths oc- 
curred when only one of the clinical signs of fetal dis- 
tress was observed on a single occasion. However, when 
these clinical signs were observed in combination or 
repetitively, the morbidity and perinatal mortality rates 
were much higher. Except for Walker's?? (1959) study 
in South Africa, there appear to have been few efforts 
in that era to study and evaluate objectively the clinical 
signs of fetal distress. Walker demonstrated in a rela- 
tively large series that operative interference in cases of 
suspected fetal distress (according to criteria available 
at that time) did not improve the neonate's condition 
and suggested that clinical criteria of intrapartum fetal 
distress were probably inadequate. 

A critical report on intrapartum FHR auscultation 
with a major impact on American obstetrics was that of 
Benson and associates™ in 1968. Using the Collabora- 
tive Project's data on nearly 25,000 deliveries, Benson 
and colleagues concluded that there is “no reliable aus- 
cultation indicator of fetal distress existing in terms of 
FHR, save in an extreme degree." Since FHR was often 
determined during the second stage and the typical 
"second-stage FHR bradycardia" was not yet recog- 
nized as common and benign, this conclusion is now 
understandable. Using the same Collaborative Project 
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ЕНЕ data, Berendes? reported in 1369 that in children 
who had low FHRs during labor four-year neurological 
examinations showed no critical difference in IQ scores 
from those with normal FHR. However, a small differ- 
ence in certain neurological findings was noted, par- 
ticularly in those children with low FHRs during the 
first stage of labor. The recent study of Haverkamp 
and associates* in Denver, comparirg clinical monitor- 
ing with electronic monitoring, suggests that the aban- 
donment of the former may have been premature. 


Fetal phonocardiographic (PCG) recordings 

Fetal PCG recordings were apparently first made by 
Hofbauer and Weis?! in 1908 and later by Rockwood 
and Falls? in 1923. Henley? (1931). employing tech- 
niques developed by the Hollywood industry for sound 
movies, recorded fetal heart sounds in many of his 
obstetric patients. | 

Excellent fetal heart phonocardiograms can be ob- 
tained from the maternal abdominal wall with mi- 
crophones with a low-frequency response (between 75 
and 105 Hz). The successful PCG recording demands 
that there be a relative absence of excess abdominal 
wall noise or movement and is therefore of limited 
value as an intrapartum FHR monitoring system. 
Hammacher*? (1967) employed a logic system which 
converted fetal heart sounds to the square-wave form 
and counted three signals before accepting the sounds 
as representative of the FHR. Thus, a heart rate "ac- 
cepted" by such an apparatus could be considered to be 
reliable. With this improved technique, Hammacher 
and Hewlett-Packard produced the first useful clinical 
fetal monitor. 

Even in the present time, the fetal PCG technique 
has much to offer, for it clearly distinguishes the fetal 
systolic from the diastolic intervals. These are, as noted 
below, of interest for determining fetal cardiovascular 
function. The PCG microphone also provides a nonin- 
vasive technique for measuring FHR beat-to-beat vari- 
ability, unlike the Doppler transducer which often con- 
fuses the systolic with the diastolic pulses. 


Abdominal fetal electrocardiogram 


Discussion of the development of methods for re- 
cording of the fetal electrocardiogram begin with Cre- 
mer’s*! 1906 human FHR recording. His subject is 
sometimes described as his pregnant wife and in other 
reports as a volunteer from Winckle's anienatal ward. 
In 1906, some three years after Einthoven published 
his original description of the adult ECG, Cremer 
placed an abdominal electrode over the uterine fundus 
and inserted a vaginal electrode into a pregnant wom- 
an. The recordings showed distinct fetal electrocardio- 
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Fig. 3. Initial fetal electrocardiogram recorded by Cremer in 
1903. The fetal R waves are indicated by description in the 
baseline. (Reproduced with permission from Larks, S. D.: Ам. 
J. Овзткт. GvuEcor. 77:1109, 1959, published by The C. V. 
Mosby Co.) 


gram complexes (Fig. 3). Over the next 25 years, there 
were only a few case һіѕіогіеѕ 2-4 until Maekawa and 
Toyoshima*® of Japan introduced the use of the vac- 
uum tube amplifier for fetal electrocardiogram detec- 
tion and the number of papers on fetal electrocardiog- 
raphy increased progressively. Prior to availability of 
amplification, the use of a cervical or vaginal electrode 
was always described, but subsequent reports seldom 
mention its use. The intervening literature on abdomi- 
nal fetal electrocardiography has been voluminous and 
somewhat inconsistent. The abdominal fetal electro- 
cardiogram tracing has been used for the diagnosis of 
the fetal.position,?? twins,4” congenital heart defects,** 
diagnosis of fetal life as early as 57 days after the last 
menstrual регіоа,* and in the evaluation of the gen- 
eral state of fetal health. The most enthusiastic sup- 
porter of abdominal fetal electrocardiography was 


. Larks?? (1961) who reported a discernible abdominal 


fetal electrocardiogram complex as early as 11 weeks 
after conception and suggested that the fetal electro- 
cardiogram complex itself was useful for determining 
the state of fetal health. 

In 1942, Ward and Kennedy?! reported a success 
rate in obtaining abdominal fetal electrocardiogram re- 
cordings varying from 70% at 20 weeks to 100% at 
term. However, others were seldom able to achieve 
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Fig. 4. Result of wide-band fetal electrocardiogram experi- 
ment (band width, 0.3 to 75 Hz; sampling rate 512 Hz). a: 
- Reference input (chest lead); b: primary input (abdominal 
lead); c: noise canceler output. (Reproduced with permission 
from Widrow, B., Glover, J., McCool, J., et al.: I. E. E. E. 
- Trans. Biomed. Eng. 63:1692, 1975, published by the Insti- 
tute of Electrical and Electronics Engineers.) 


such success.” In practical terms, often.nothing more 
than slight interruptions of the maternal, abdominal 
electrocardiogram (which supposedly occurred as the 
fetal heart rate) were taken as positive findings.” 


Under circumstances of such poor recordings, it is eas- ` 


ily understood how.a high incidence of false positive 
tests of FHR recordings occürred and how the impres- 
sion developed that sometimes the heart of the dying _ 
fetus discharged at 300 to 400 bpm, termed tachyar- 
rhythmia.?*: 54 Some of these technical difficulties, such 
as losing the fetal electrocardiogram at 28 to 34. weeks, 
were ascribed to vernix, others to the position of the 
placenta. In 1963, Kahn* recorded fetal electrocardio- 
grams from multiple sites over the maternal body and 


hypothesized that fetal electrocardiogram currents · 


were preferentialy conducted through the umbilical 
cord and through the oronasal cavity of the fetus.” 
Roche and Ноп* (1965) and Oldenburg and Macklin* 
(1977) likewise concluded that the largest-magnitude 
fetal electrocardiogram signals are obtained with one 
electrode positioned over the anterior aspect of the. 
fetal head. | 

Determination of FHR. The abdominal fetal elec- 
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trocardiogram has been proved useful only as a 
technique for determining FHR. While enthusiasm for 
using this modality of recording the FHR has waxed 
and waned over the past 70 years, the techniques are 
again a matter of great interest, for complications from 
internal direct scalp monitoring techniques are now 
more obvious.*® : 

To count the FHR from abdominal leads requires a 
technique for removing the maternal electrocardio- 
gram complex from the tracing as well as’ excluding 
myometrial and maternal muscular activity. The ma- 
ternal electrocardiogram complex is of greater voltage 
and its R wave of greater slope than that of the fetal 


electrocardiogram complex. Older techniques at- 


tempted to subtract the maternal electrocardiogram 
complex from the recording, either by filtering or by 
gating with special placement of the abdominal and 
chest wall electrodes. Unfortunately, as many as 50% of 
the fetal heartbeats may coincide with the maternal 


' ones and about 20% of FHT are lost by these methods. 


The analogue cancellation technique was introduced 


‘by Sureau and Trocellier® in 1961 and a multichannel 


method was employed by Schuler® in 1968. The simul- 
taneous cancellation techniques had to be precise or 


-else artifacts that could erroneously be counted as fetal 


R waves were created in the recording. More recent 
techniques have sought to exclude the maternal elec- 
trocardiogram, based on difference in voltage and de- 
mand that the maternal electrocardiogram be larger 
than the fetal electrocardiogram by a specific ratio. 

The use of-coherent time averaging (CTA) to im- 
prove the abdominal fetal electrocardiogram was used 
by Hon and Lee® (1964) and Offner. and Moisand® 
(1966). Behrer and associates? (1968) used a LINC 
computer. with “backward averaging" in 1968. Using 
weighted averages to emphasize the recent maternal 
electrocardiogram, Behrer and associates: were able 
continuously to subtract the updated average from the 
ongoing abdominal recordings at real-time rates. When 
the resulting signals contained a fetal ORS of sufficient 
amplitude, a second-stage "backward averaging" yield- 
ed averages of the fetal electrocardiogram. They were 
able to identify the fetal P wave and P-R interval i in 6196 
of the antenatal recordings.9? 

An improved system designed by Widrow and col- 
leagues?! (1975) employs up to 18 electrodes placed on 
the maternal chest and abdomen and a computerized . 
"noise cancellation" system. This technique is actually 
able to pick out the fetal electrocardiogram from an . 
abdominal wall tracing which to the eye contains only 
the maternal electrocardiogram and noise (Fig. 4). Un- 
fortunately, the system demands a great deal of сот: .. 
puter ability and to date is expensive and cumbersoine. 
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Feta] arrhythmias. Various fetal arrhythmias have 
been diagnosed from the abdominal fetal electrocar- 
diogram. While arrhythmias do occur, it appears that 
many such older recordings were actually artifactual. 
Since the overwhelming percentage of such fetuses 
turned out to be normal neonates, the impression de- 
veloped that fetal cardiac arrhythmias were benign. 
This question has not been resolved as even modern 
techniques for abnormal fetal electrocardiogram are 
often inadequate in the prenatal period.® 

Electrocardiogram configuration. Borrowing tech- 
niques used in extrauterine human subjects, several 
early investigators attempted to describe the changes of 
hypoxia and asphyxia in the fetal electrocardiogram 
complex. Larks®® ® (1960) described “notching” of the 
fetal electrocardiogram complex with depression of the 
ST segments during fetal hypoxia, but the abdominal 


: fetal electrocardiogram tracings he used under most 


circumstances were so poor that his interpretations are 
probably another example of overdiagnosis from in- 
adequate data collection. 

In 1963, Hon and Lee analyzec, with direct tech- 
niques, the fetal electrocardiograms of nine dying 
human fetuses. They challenged the concepts put for- 
ward by Larks and others that the form of the fetal 
electrocardiogram (no matter how obtained) was 
somehow useful in determination of fetal health. Hon 
and Lee® noted that bursts of normal fetal elec- 
trocardiogram complexes occurred right up to the time 
of fetal death. However, in 1969, Hon*? suggested that 
scalp electrocardiogram patterns were reflective of 
fetal asphyxia (P wave and ST changes) and suggested 
that fetal electrocardiogram complexes be recorded 
during periods of fetal bradycardia. The 1957 concepts 
of Southern,® who believed that diagnosable ST de- 
pressions occurred, and Bernstein and Callagan,” who 
in 1966 diagnosed fetal PR changes, have been reacti- 
vated for analyzing the fetal electrocardiogram com- 
plex itself." 72 In 1968 Organ? described in the human 
fetus and in 1973 Adamsons and Myers” noted in the 
monkey fetus that fetal postural changes have more 
impact on the configuration of the fetal electrocardio- 
gram than myocardial conditions or oxygen level. 

Internal fetal electrocardiogram. In addition to ab- 
dominal leads, internal electrodes such as rectal,” vag- 
inal,? and cervical’? probes have been used to record 
the fetal electrocardiogram. The intrauterine elec- 
trode, however, has produced the best results. The 
concept of obtaining the electrocardiogram directly 
from the in utero fetus apparently originated indepen- 
dently worldwide. Smyth?? (1953) in England, Sureau”? 
(1956) in France, and Kaplan and Тоуата® (1958) in 
the United States all inserted various electrodes into 
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the amniotic space, which came to rest against the fetus. — 
In Australia, Ross?! (1961) employed a suction elec- ` 
trode attached to the fetal scalp. In America, however, 
it was Hon’s® modification (1963) of a Michelle skin 
clip which allowed the widespread use of direct pickup 
of the scalp fetal electrocardiogram. Perhaps the most 
elegant "human fetal electrode preparation" was by 
Caldeyro-Barcia and colleagues? of Uruguay, who in 
1966 described a model of simultaneous use of a trans- . 
abdominal nichrome wire hook into the fetal buttock, a 
Zetal scalp electrode (surgical clip), and a maternal ab- 
dominal wall suction electrode.™ 

LaCroix* (1968) developed a fish hook scalp elec- 
trode which was easy to use, but it never actively en- 
tered the commercial market. Also, Goodlin and asso- 
ciates?? (1970) described a nontraumatic intrauterine 
electrode which was a flat disc but had a 15% "failure 
rate." The Japanese, who had long been active in ab- 
dominal fetal electrocardiogram pickup, led the way in 
1967 with Kitahama and Sasaoka’s® description of the 
first spiral fetal scalp electrode.” Ruttgers and Kubli* 
(1971) subsequently designed a device for applying 
such a scalp electrode, but it has never been as popular 
as the disposable device developed by Hon and co- 
workers? in 1972. 


Ultrasound FHR monitoring 


In 1842, Doppler proposed the principal which 
today bears his name. It states that the frequency of 
light or sound emitted or reflected from a moving ob- 
ject varies with the velocity of the object. Doppler ul- 
trasound owes its development to underwater detec- 
tion techniques developed in both World War I and II. 
In 1964, Callagan and colleagues? described a com- 
pact, reliable, and relatively inexpensive Doppler in- 
strument for detecüng the human FHR. In 1966, 
Bishop?! and Bernstein and Callagan? reported on the 
clinical use of the Doppler effect in FHT auscultation, 
The widespread use of the Doppler device for fetal 
monitoring awaited the demonstration of its apparent 
safety. Hellman and colleagues? concluded in 1970 
that at the Doppler level of 1 w per centimeter there 
were no demonstrable deleterious cellular effects and 
that "there will be no evidence of genetic safety for 
generations to come.” 

The Doppler ultrasonic device is the most successful 
instrument available for detecting the antenatal FHR 
during the second trimester. One feature of FHR re- 
cordings with Doppler transducers that was slow to be 
zppreciated was that the beating fetal auricles may 
produce a countable pulse, as do the ventricles or heart 
valves.” Thus, if there is a fetal heart block, the Dop- 
pler fetal heart pulse from the auricle may evoke an 
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Fig. 5. Types of FHR oscillation according to Hammacher. 
(Modified from Hammacher, K.: Jn Huntington, P., Huter, 
K:, and Saling, Е., editors: Perinatal Medicine, Stuttgart, 
1969, published by Georg Thieme Verlag.) 


"acceptable" FHR while the fetal electrocardiogram (R 
wave) recording or stethoscope will give half of the 
Doppler FHR value (depending on the degree of fetal 
heart block). While the Doppler ability:to “hear” au- 
ricular beat may be advantageous in diagnosing the 
rare cases of fetal heart block, the ability of the auricles 
to provide a strong Doppler pulse has been one of the 
severe limitations of the Doppler FHR monitor. Unless 
the beam is carefully focused on the fetus’s small beat- 
ing heart, the reflected Doppler pulse may easily wan- 
der between FHR signals generated in either the dia- 
stolic or systolic intervals. For FHR determination, this 
is insignificant but can be very. misleading in the mea- 
surement of beat-to-beat variability. To partially com- 
pensate for this false degree of variability, the raw 
Doppler signal may be smoothed, averaged, filtered, or 
focused by cominercial monitors. 

_ The Doppler beam is reflected from moving surfaces 
and, to a degrée, can be quantitated according to the 
amount of moving surface or blood flow. Relative fetal 
blood flow at the monitored site can be obtained from 
filtered volume of the signal. This is one of the exciting 
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future uses of the Doppler device, as we presently have 
no satisfactory techniques for measuring umbilical or 
uterine blood flow. If опе could perfectly focus on a 
fetal or uterine artery with the Doppler device; it would 
be possible to measure from week to week the relative 
changes in umbilical or uterine blood flows.” 

Doppler recordings of arterial wave form indicate by 
the pulses' run-off time the artery's tone or resistance. 
Since umbilical artery resistance is increased during as- 
phyxia, such recordings could provide supplementary 
data relative to placental perfusion.” 


Beat-to-beat variability XE 

One monitoring technique which has been of great 
interest to obstetricians is analysis of beat-to-beat vari- 
ability. This perhaps reflects the limited number of pa- 


P 


rameters available in the. usual clinical setting for : 


biophysical analysis of fetal well-being. The normal 
FHR pattern shows a change of rate of 5 to 10 bpm on 
a short-term basis and 10 to 40 bpm on a long-term 
basis. In 1958, Hellman and colleagues’ drew to obste- 
tricians’ attention the marked variability of the FHR 
and noted that the degree of variation may change 
without apparent cause. Other early studies of FHR 
variability in the human ‘subject were those of Sontag 
and МаПасе?? !% of Yellow Springs. These pioneer in- 
vestigators of human fetal movement and heart rate 
changes began their studies in 1935 when Sontag and 
Richards reported the effects on the fetus of sound 
stimuli applied directly to the maternal abdomen. They 
demonstrated a relationship between the FHR beat- 
by-beat liability-stability in the same individual after 
adolescence. In 1957, Sontag!” showed that there were 
distinct differences in the FHR variation patterns be- 
tween different fetuses. The “patterns” of FHR varia- 
tion for a given fetus, however, were consistent during 
semiweekly recordings. | 

While discussing FHR patterns preceding fetal 
death, Hon апа Lee” in 1963 described such FHR pat- 
terns as similar to those noted from the newborn infant 
in whom resuscitation had failed. In both, the heart 
rate recording demonstrated a smooth baseline and 
gradual decrease in rate. They further suggested that 
loss of irregularity of FHR may be related to vagal ac- 
tivity since normal irregularity may be obliterated by 
atropiné administration. They offered no clinical 
guidelines as to the significance of this loss of Beat-to- 
beat variability, but in 1969 Hon and Yee! returned to 
the subject with a description of the "fetal arrhythinia 
index." They noted that fixed heart rates (loss of beat- 
to-beat variability) had been observed in deep coma, 
dying fetuses, neonates with respiratory distress syn- 
drome, and astroriauts under severe stress. They 
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further suggested that techniques to measure beat-to- 
beat fluctuation of the FHR may provide a sensitive 
indicator of the condition of the fetal nervous system. 

Other early papers discussing beat-to-beat variability 
were by Caldeyro-Barcia and associates? in 1963 and 
by Hammacher'® in 1967. Urbach and Havicht!4 
(1965) had previously noted and discussed newborn 
loss of heart rate irregularity as related to poor 
neonatal outcome. 

Perhaps the first to ascribe clinical significance to 
beat-to-beat variability was Hammacher. In 1969, he 
described changes in the FHR with fetal movements 
and beat-to-beat variability associated with fetal dis- 
tress, including an analysis of the dynamics of FHR 
change relativé to short-term oscillations. Hamma- 
cher!9-'5 noted the disappearance of beat-to-beat 
І variability (silent pattern) as indicating that the fetus 
was in danger. His classification of beat-to-beat vari- 
ability reported in 1969 is still widely employed in 
Europe (Fig. 5). | | 

Caldeyro-Barcia and associates? in 1966 reported 
(without clinical interpretation) that there were at least 
two types of FHR variability, short-term and long-term. 
Several investigators have since designed various indi- 
ces to describe both short-term and long-term variabili- 
ty. In 1968 Hon!” reported on a visual index related to 
the amplitude of the FHR. The best-known indices are 
those of DeHaan'® (1970) and Yeh and associates! 
(1974). Schifrin, in 1971, demonstrated that multiple 
indices of beat-to-beat variability may be derived from 
any given FHR recording (Table 1), depending upon 
which formula is used. In 1976, Schifrin!” cautioned 
that "all that wiggles is not variability.” Sureau!! has 
recently reported that studies at the Baudelocque 
Clinic indicate measurement of beat-to-beat determi- 
nation is without clinical value in the intrapartum (in 
contrast to the antenatal) fetus. 

Study of beat-to-beat variability has spread from the 
labor ward into both the neonatal intensive care center 
and the adult intensive care unit. = It is apparent 
that loss of beat-to-beat variability in the absence of 
drugs, whether in utero or extrauterine, can be an 
ominous sign. However, it appears argumentative 
whether beat-to-beat variability offers substantial ad- 
vantage as a monitoring technique for extrauterine 
human subjects when compared with neurological 
examinations or the electroencephalogram.!!* 

Because the FHR of the intrapartum anencephalic 
fetus may demonstrate no beat-to-beat variability," it 
has been presumed that functioning higher brain cen- 
ters are usually necessary for increased beat-to-beat 
variability. As was originally reported by Hon and 
Yee,"! atropine can abolish short-term beat-to-beat 
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Table I. Possible techniques for quantifying 
variability 


1 Interval or rate’ Histogram 
histogram 
2 Interval or rate dif- Histogram 


| ference histogram 
3  Peak-to-peak rate 
difference 


Maximum value - minimum 
value (during study 








period) 
N Е 
4 Average interval or xl Xi—- Xi- | 
rate difference t 
N 
5 Average percentage +3 Rc Xi- | 
interval or rate 1-1 
difference 
6 Standard deviation MN UN [> AX2 - (gs 
of interval or rate N-I i N 
difference . 
7 Interval or rate T sec. 
difference sum- X |X- Xi 
mation 19 








8 Transformation to 
polar coordinates 


Argument = Árctan (X/X,. ;) 


Modules = = үх; P+ X: 


X, = Data elements, either interval or rate. AX, = Differ- 
ence between two successive data elements. 


variability, indicating the importance of vagal trans- 
mission in this type of heart rate change. Dalton and 
co-workers,!5 using the fetal sheep, indicated that 
when fetal breathing was abolished by gallamine beat- 
to-beat variability was also abolished. ‘This group con- 
cluded that respiratory movements were essential for 
beat-to-beat variability. Gallamine, however, has a 
strong vagolytic action in addition to its neuromuscular 
inhibition. 


FHR interpretation 


. As noted, the various FHR patterns relative to uter- 
ine contractions, head compression, umbilical cord 
compression, and asphyxia had been alluded to by 
many writers in the nineteenth and early twentieth cen- 
turies. With the introduction of electronic monitors in 
the 1960s, a consensus occurred among the more active 
American investigators about the significance of the var- 
ious FHR patterns based upon clinical experience (Fig. 
6}. A partial exception was the development of the con- 
cept of the umbilical cord compression FHR pattern. 
Funis compression. While the fetal bradycardia as- 
sociated with umbilical cord compression had been 
recognized since the early. nineteenth century, it was 
Hon who defined the commonly accepted FHR pattern 
of variable deceleration. Physiologists working with 
fetal sheep and goats, among all of their other studies, 
squeezed, cooled, occluded, and variously manipulated 
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Fig. 6. ЕНЕ patterns as agreed upon at the Fifth World Congress of Gynecology and Obstetrics, 
Sydney, 1967 (by Hon and Quilligan, Yale University, and Caldeyro-Barcia, University of Mon- 


tevideo). : 


fetal umbilical cords. Barcroft'" (1947) (Fig. 7), 
Reynolds and Paul? (1958), and Dawes and col- 
leagues!? (1957) all described fetal hypertension and 
vagal mediated bradycardia when the umbilical ccrd 
was occluded. 

In a fascinating study, Lee and Hon!” (1963), using 
viable human fetuses to be delivered by elective cesar- 
ean section, first delivered the umbilical cord through a 
window in the lower uterine segment; then they in- 
serted a 19 gauge needle into the umbilical artery and 
the cord was compressed for short periods of time. A 
marked drop in FHR occurred when either the umbili- 
cal artery or the umbilical vein was individually 
clamped, but hypertension consistently appeared only 
with umbilical artery constriction. It was later demon- 
strated that funis artery occlusion evoked fetal hy- 
pertension and the baroreflex while funis vein occlu- 
‘sion produced bradycardia and hypotension through 
decreased venous return. Others'?^!? now suggest 

‘that the ЕНЕ pattern of funis compression also in- 


cludes acceleration of the heart rate (“shoulders” and 
“overshoot”). These FHR changes also may be medi- 
ated by the vagus and perhaps are also reflective of 
partial cord compression. Hon reflected upon his 
human FHR studies and those of the physiologists in 
fetal sheep and goats and concluded that the pattern of 
variable FHR deceleration represented funis occlusion. 
No other etiology was apparently considered for vari- 
able deceleration. Hon® stated in 1969 that about 90% 
of the high-risk patients who had cesarean section for 
fetal distress had the severe cord compression (variable 
deceleration) patterns. 

Goodlin and Haesslein™ later suggested (1977) that’ 
there are many in utero mechanisms which cam evoke 
the "variable" FHR pattern, such as hypoxia, head 
compression, grunting, aortocaval compression, etc. 
However, the variable type of FHR pattern is generally 
accepted as representing funis compression and Cohen 
and colleagues! considered it pathognomonic of cord 
compression and its severe form indicative of need for 
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immediate delivery. Hon® also described cardiac arrest 
during severe variable deceleration, an observation 
confirmed by Yeh and colleagues!” and James and 
co-workers!? in the sheep fetus. 

Asphyxial patterns of FHR. Since the time of Ken- 
nedy's text, the "asphyxial" FHR responses have been 
referred to as if they were a specific heart rate pattern. 
Actually, there have been no agreements on what con- 
stitutes a "terminal" FHR pattern, with reports indicat- 
ing that FHR may be "normal" up то the end of fetal 
life.?5 Apparently, the exhausted and asphyxiated fetal 
central nervous system sometimes may not be able to 
respond with typical FHR responses to terminal events. 


FHR clinical correlation 


Sureau and associates"? in 1968 designed a calcu- 
lator to determine the total area of FHR deceleration 
and residual area. Tipton and Finch" (1972) also mea- 
sured the "dip area" and argued that the temporal re- 
lationships of fetal bradycardia to uterine contractions 
were of less importance than the degree of fetal 
bradycardia. 

Caldeyro-Barcia and his group? from the University 
of Uruguay, in a 1966 paper, discussed Type I and II 
dips (which they first described in 1963), rapid fluctua- 
tions of the FHR (both short- and long-term variabili- 
ty), nervous control of the FHR (vagal reflex is rapid, 
sympathetic reflex is slow and persistent), and brady- 
cardia followed by tachycardia (overshoot) and corre- 
lated all of these with fetal scalp pH, oxygen saturation, 
and base excess. Only the differentiations of Type I 
dips into "cephalic" and "umbilical" have been added 
(1976) to this comprehensive paper. 

Wood and associates"? in 1969 studied statistically 
the different classifications of FHR patterns. None was 
proved superior to the others. All showed that delayed 
recovery (Bodsons, 1823)* or its equivalent (late decel- 
eration and Type II or late dips) was associated with 
the highest incidence of depressed neonates. Wood 


and Renou!?? further noted (1976) that it is difficult to. 


state what constitutes an abnormal FHR pattern. They 
claimed that there is, however, agreement between 
most investigators that the following patterns are 
significant: (1) slowing of the FHR in relation to the 
contraction cycle, (2) baseline FHR cf less than 100 or 
more than 170 bpm, and (3) loss of normal beat-to-beat 
variability of the ЕНК. 

Sureau'*! has argued since 1955 “that the absence of 
any modification of the FHR during a contraction (ab- 
sence of acceleration, deceleration, znd persistence of 
beat-to-beat variability) is an indication of fetal well- 
being.” In 1975, he stated that, despite widespread use 
of Hon’s pathophysiologic classification for FHR decel- 
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Fig. 7. Record of FHR changes of exteriorized fetal goats at 
the time of umbilical cord occlusion. Broken line: FHR re- 
sponse when both vagi have been cut. 4 and B: First gasp. 
(Reproduced with permission from Barcroft, J.: Researches in 
Prenatal Life, Oxford, 1944, published by Blackwell Scientific 
Publications.) 
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erations of "head compression", "cord compression", 
and "placental insufficiency," such a classification was 
not convincing. Sureau claimed that this was because 
each individual pattern is so "variable" and because 
there are so many “unclassifiable” patterns.!?? 

In 1976, a paper from Denver by Haverkamp and 
associates?? compared electronic monitoring in high- 
risk pregnancies with expert nursing care. This study 
indicated that monitoring by electronic means only in- 
creased rates of cesarean section and did not improve 
perinatal morbidity rates. This report disagreed with 
several prior American papers which had, by ex- 
trapolating from clinical situations, concluded that 
electronic fetal monitoring was of proved value, -137 
as has a recent Scottish paper.'** Indeed, one important 
benefit of the Denver investigation was the implication 
that it could be ethical to undertake a controlled study 
to test the value of fetal monitoring. 

Another study comparing the value of electronic 
monitoring with expert bedside care was undertaken in 
Australia.? The preliminary report suggested that 
electronic monitoring was of questionable benefit in 
high-risk pregnancies. Then a subsequent paper’ 
from the same institution suggested that "perinatal in- 
tensive care" was of proved benefit (without a precise 
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definition of the effects of fetal monitoring per se). A 
further report suggested that with statistical treatment 
of the data indeed fetal monitoring alone could be 
shown to be of definite advantage.!* 


Fetal scalp blood sampling 


Fetal scalp blood sampling was introduced by 
Saling!? in 1961 and provided a new concept and use- 
ful technique of fetal monitoring. The technique was 
shown to be valid by: (1) significant correlation with 
huntan umbilical cord blood samples,- (2) in fetal 
monkeys with implanted catheters, and (3) with fetal 
lamb preparations.'4” 

Wood and colleagues'? showed in 1969 that, in 
terms of condition of the neonate, FHR abnormalities 
cannot be quantitated as precisely as scalp pH values. 
On the other hand, these same investigators" con- 
cluded that FHR changes provided earlier evidence of 
fetal asphvxia than did scalp sampling. 

Beard" (1970) suggested that false negative results 
occurred in approximately 10% of all scalp samples. 
False positive results occur with maternal acidosis. 
Kaiser and Goodlin"? demonstrated in 1958 that ma- 
ternal acidosis produces fetal acidosis, a benign acide- 
mia in regard to fetal welfare. At one time, (1968) 
Коо"! suggested that fetal pH could be monitored by 
maternal pH determinations. However, Wood"! (1977) 
has suggested that it is not necessary to determine ma- 
ternal pH when evaluating fetal pH, as maternal acido- 
sis is seldom a cause of fetal acidemia. 

While fetal scalp blood sampling lends itself to many 
different microanalysis techniques, pH determination 
‘has maintained the greatest interest. A continuous fetal 
scalp monitor’ has been commercially developed and 
could supplant all other in utero electronic monitoring 
techniques. 


Fetal monitoring of oxygen levels 


Several early attempts to measure intrapartum fetal 
oxygen tension were made. While amniotic Po, should 
reflect fetal skin Ро», it has been shown not to, perhaps 
because of the negative influence of the amniotic mem- 
branes.?? Obstetricians have logically assumed that 
fetal Po; measurements would be the optimal feral pa- 
rameter, but the correlation between umbilical cord 
oxygen tension and fetal health has been poor. As Cur- 
ran?* (1975) noted, “the intuition of every obstetrician 
and parent cries out that surely good oxygenation at 
birth is the object of most obstetric practice, yet there is 
no evidence that this need be so." He suggested that 
this apparent lack of correlation between funis oxygen 
tension with neonatal condition may be another in- 
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stance of the “all-or-nothing” law. Another explanation 
is that umbilical flow may compensate for decreased 
oxygen content. 

Obstetricians have been more interested in the par- 
tial pressure of fetal oxygen rather than fetal oxygen 
saturation values. Unlike the adult values, the normal 
fetal values of oxygen tension are on the steep part of 
the oxygen dissociation curve, suggesting that Po; and 
oxygen saturation change correspondingly throughout 
this range. In addition, the Po; value is influenced by 
pH. With severe acidemia, the Po; could be within 
normal limits and-yet the oxygen saturation (or con- 
tent) might be low. The measurement of fetal scalp 
oxygen saturation is simple and involves inexpensive 
equipment but may have a failure rate as high 
as 2000.99 

The earliest work with fetal scalp oxygen tension was 
that of an Australian group in 1968.15! Their fetal scalp 
oxygen tension device was a suction cup with a stainless 
steel and a silver wire. Huch and associates’? have re- 
cently reviewed the technique of fetal scalp oxygen 
tension determination. Itis uncertain whether continu- 
ing experience elsewhere will match these authors' en- 
thusiasm for continuous measurement of the Po; of the 
fetal scalp. However, the technique does have one ad- 
vantage: It seemingly puts to rest the notion that the 
administration of oxygen to mothers can be deleterious 
to the fetus. 


The fetal photoelectric plethysmographic pulse 


The use of the infra-red probe as a cutaneous moni- 
tor of peripheral pulse and oxygen saturation has seen 
varying waves of enthusiasm in adult medicine over the 
past 80 уеатз.!6 In 1970, Goodlin'*' sought to use the 
fetal scalp infra-red pulse monitor (photoelectric 
plethysmographic pulse) as an intrapartum indicator of 
peripheral fetal pulse and oxygen saturation." A 
dual-beam device was designed which allowed simulta- 
neous recording of both fetal scalp pulse and maternal 
uterine (vaginal) pulse. Used in combination with the 
fetal electrocardiogram and heart sounds, recordings 
were made of various fetal systolic times. The "blood 
volume pulse" obtained from the fetal scalp also pro- 
vided determination of relative fetal pulse pressure." 


Systolic time intervals 


The measurement of systolic time interval, the time 
required for the heart ventricle to eject, was introduced 
by Garrod’ more than a century ago as an indicator of 
cardiac function.? Although Cremer“ had recorded 
the fetal electrocardiogram in 1906 and Hofbauer and 
Weiss” recorded the fetal phonocardiogram in 1908, 
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these two apparently were recorded simultaneously for 
the first time іп 1941 by Dressler and Moskowitz!® in 
America and Putz and Ullrich? '€ in Germany. 

In Europe, Putz’ (1941), Palmrich!® (1951), Smyth 
and Farrow!*! (1958), and Petianinov and associates'® 
(1966) recorded fetal heart sounds under a variety of 
clinical situations. During periods of acute fetal brady- 
. cardia, they noted a relatively constant systolic time in- 
terval. In America, КеПу!% (1965) reported that systolic 
time intervals were constant at heart rates of less than 
130 bpm. In 1967, Hammacher’ applied systolic time 
interval determination to the intrapartum fetus and 
noted a constant systolic interval in acute bradycardia. 
A number of mechanisms were suggested as responsi- 
ble for this conflict with the Frank-Starling law. Systolic 
times are proportional to ejection times and these in 
turn to stroke volume. Goodlin'*' suggested that the 
most frequent intrapartum fetal mechanism for acute 
bradycardia is the baroreflex. This reflex is in response 
to hypertension and involves vagal activity. The hy- 
pertension increases afterload and the vagus decreases 
. cardiac performance and thus the inability of the fetal 
heart to consistently increase systolic times during 
acute bradycardia. Smyth and Farrow'™ offered de- 
creased venous return and Perianinov and associates'® 
offered incomplete vagal activity as possible mecha- 
nisms. 

With the renewed interest in systolic times as a 
technique for determining cardiac performance in 
adults during the 1960s, efforts were made to apply 
these methods to the human fetus (Fig. 8). The studies 
of Weissler and colleagues'® ' in adults had shown 
that the pre-ejection period (PEP) and left ventricular 
ejection time (VET) were the best indicators of cardiac 
performance. 

Murata and: Martin!” (1972) and Organ and asso- 
ciates!” (1973) attempted to apply simultaneous Dop- 
pler instrumentation and fetal electrocardiography to 
determinations of systolic time intervals. Hon and col- 
leagues” employed a continuous microfilm display of 
the electromechanical intervals of the fetal cardiac cy- 
cle. Using simultaneous fetal electrocardiogram sounds 
and the fetal scalp blood volume pulse, Goodlin and 
associates™ sought to apply the method of Weissler and 
colleagues directly to the fetus. 

While the various investigators disagreed on in- 
terpretation of their findings, there were a few consis- 
tent observations. It is possible to measure fetal systolic 
times in either the antenatal or intrapartum periods. In 
the fetus, the PEP interval lengthens with gestational 
age? and during hypertension, acidosis, and hyp- 
oxia'™ but shortens with catecholamines. VET is 
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Fig. 8. Techniques for recording “PEP” in intrapartum 
human fetus. (Interval is begun with R wave instead of usual 


. Q wave.) Lower tracing: Technique for measuring R wave 


interval to placental Doppler pulse. Tx: Transmission time. 
(Reproduced with permission from Goodlin, R. C., Haesslein, 
H. C., Crocker, K., and Carlson, R.: Obstet. Gynecol. 46:69, 
1975, published by Harper & Row, Publishers.) 


shortened with tachycardia. During labor, the barore- 
flex and vagal activities are common and unfortunately 
affect PEP in the same manner as acidemia or hypox- 
emia.?* Since catecholamines shorten PEP, hypoxemia 
may have variable effects on PEP.! In the antepartum 
period, Murata and Martin!? (1971) suggested that a 
prolonged PEP interval is associated with subsequent 
fetal or neonatal distress. Wolfson and associates! 
(1977) have suggested that PEP/VET is correlated with 
gestational age and may be used as an estimation of 


_ fetal maturity. 


Another cardiac interval is the arterial pulse propa- 
gation as introduced in cardiac performance studies by 
Rodbard and Israel? in 1968. The time from the К 
wave to the pulse in an extremity is easily measured 


.and reflects PEP among many other intervals. Since 


hypertension increases PEP and decreases transmission 
time, this measurement offers promise as an indicator 
of decreased cardiac performance in the fetus." While 
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Fig. 9. Fetal chest movements as recorded by Ahlfeld, with a glass funnel and kymograph. Upper 


recordings: Times. (From Ahlfeld, F.: Monatsschr. Geburtshilfe 21:145, 


S. Karger.) 


numerous fetal monitors have been designed for mea- 
surement of various fetal systolic time intervals, their 
determinations appear to be a research tool with mini- 
mal clinical application. 


Electroencephalogram 


An apparent fetal electroencephalogram was re- 
ported by Lindsley!” (1942) from electrodes placed on 
the abdominal wall of a pregnant woman. Bernstein 
and Borkowski’? (1956), using abdominal and cervical 
electrodes, likewise claimed to have obtained fetal elec- 
troencephalograms during late pregnancy. 

Garcia-Austt!® used hook-shaped platinum needles 
inserted into the fetal vertex to study nine term fetuses 
during labor. He noted slowing of the fetal electroen- 
cephalogram in all leads during a uterine contraction, 
apparently with molding of the fetal head. 

In 1969 Rosen and Scibetta/?! described a suction 
electrode for fetal electroencephalogram recordings. 
They claimed that the electrode made it possible to 
record during labor from the fetal scalp, producing 
tracings as clear as those from the newborn infant. 
Chik and associates!? (1977) have described an in- 
trapartum fetal electroencephalogram characteristic of 
subsequent neurological abnormalities. Apparently, 
the electroencephalogram pattern reflects prior an- 
tenatal in utero events asscciated with brain damage. 
At the moment, the fetal electroencephalogram re- 
mains a useful research tool of fetal brain function. Its 
antenatal application would provide a more precise 
definition of fetal state. 


Monitoring of fetal temperatures and other 

parameters 

Walker and Wood!9 (1970) placed various small 
thermistors in tips of hypodermic needles for monitor- 
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ing the temperatures of the intrapartum fetus. Adam- 
sons and Towell!® (1965) similarly measured fetal 
temperature. Presumably, a healthy fetus should main- 
tain a specific temperature gradient between itself and 
its mother.!9? 

Other monitoring techniques include the measure- 
ment of the fetal ballistocardiograph, as described by 
Curran and Kerr! in 1969 and Goodlin and Lowe! 
in 1974. Fetal impedance plethysmography was re- 
corded by Nyboer and co-workers? (1971) and the 
fetal electromagnetic recording by Kariniemi and as- 
sociates'®” (1974) and Hukkinen and associates!9? 
(1976). The latter technique requires no patient contact 
and records precise beat-to-beat variation but requires 
a special recording room. 

These fetal monitoring techniques have not been 
generally applied in the clinical setting. They do, how- 
ever, demonstrate the principle that eventually almost 
any monitoring technique in adult medicine will be 
applied to the human fetus during birth. 


Monitoring of in utero breathing 


"Fetal breathing in utero serves to strengthen and 
prepare the diaphragm and chest muscles for function 


. of respiration, but these movements are not strong 


enough to suck amniotic fluid further than the phar- 
ynx where it is generally swallowed. If one carefully 
observes the umbilical region of a thin woman, preg- 
nant and near term, one may discover fine rising and 


falling movements of the abdominal wall. They occur 


60 to 80 a minute and are intermittent and are most 
pronounced in the region of the child's chest." So 
stated DeLee? in his early twentieth-centüry American 
obstetric text. Ahlfeld!9 1% had carefully studied (Fig. 
9) these abdominal wall movements in pregnant 
women and had convinced himself (and DeLee) that 
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they were due to minute breathing efforts. Using a 
glass funnel and kymograph, he showed that fetal chest 
movements averaged 54 movements per minute. As 
noted in a review by Duenhoelter and Pritchard??! 
(1977), several investigators agreed with Ahlfeld's 
nineteenth-century conclusions that the in utero fetus 
has active respiratory movements. However, obstetric 
textbooks continued to describe the normal fetus as 
apneic. In 1969, Mann reported that fetal sheep 
breathing activity was correlated with fetal electroen- 
cephalogram changes. 

Correlates of fetal breathing. In England, Dawes and 
colleagues" demonstrated in the chronic fetal sheep 
preparation that the rapid, shallow fluctuations of tra- 
cheal pressure were correlated with rapid eye move- 
ment activity of tne fetal cortex. Such breathing activity 
is correlated with good fetal health and high glucose 
levels, is abolished by drugs, and has a circadian pat- 
tern of activity.'?* Unlike other fetal activity (in both 
sheep and humans), amniocentesis or other in utero 
manipulation can depress fetal breathing for days." 
On the other hand, a fetus may have periods of active 
breathing when it otherwise appears to be in a low 
arousal state. "°° : 

One type of in utero breathing tnat has long been 
recognized by both laymen and physicians is the fetal 
hiccup. While it had been described in the obstetric 
literature as early as 1880 by Mermann,'” Ahlfeld!*? 
(1903) studied the pattern of the human fetal hiccup in 
detail. Fetal hiccups occur at a frequency of 10 to 30 a 
minute and are often regular and visible through the 
abdominal wall; DeLee? claimed that they were "au- 
dible" to the keen observer. Such in utero hiccups were 
reported to occur as early as the fifth month of preg- 
nancy and with most fetuses had a definite cyclic pat- 
tern of activity. Their clinical significance has never 
been determined. 

The lost art of recording human fetal breathing ac- 
tivity had awaited the availability of a high-resolution 
ultrasonic scanner. While some have trained them- 
selves to "hear" fetal breathing with a standard Dop- 
pler instrument, this "sound" is now considered to 
reflect fetal inferior vena cava flow.!*9 

'The intrapartum fetal scalp blood pulse recorder 
demonstrates fetal alpha waves as fluctuations of the 
pulse baseline. These baseline waves are indicative of 
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central nervous system breathing activity, 
scribed bv Herring and Traube more than a century 
ago. ; А 

‘Clinical monitoring of fetal breathing. Following 
the publications from the laboratory of Dawes and col- 
leagues, an outpouring of clinical reports about fetal 


breathing appeared. In 1971, Boddy and Robinson?” 


History of fetal monitoring 337 


' HEIGHT OF FUNDUS IN CENTIMETERS 





20 24 28 32 36 40 
WEEKS GESTATION 


Fig. 10. Height of the fundus in the 20 cases represented, 
compared to the normal curve. An average line is also dem- 
onstrated. (Reproduced with permission from Rumbolz, W., 
and McGoogan, L.: Obstet. Gynecol. 1:294, 1953, published 


‘by Harper & Row, Publishers.) 


described the use of the pulsed ultrasound A-mode 
display in recording fetal breathing first in sheep and 
then in humans. Subsequent work using the real-time 
pulsed B-scan transducer array has shown that human 
fetuses have breathing movements during the majority 
of their time in utero./?* ? As would be expected, 
many investigators have attempted to correlate breath- 
ing activity with fetal health. Fox and Hohler?” have 
suggested that increased fetal gasping occurs during 
decreased fetal pH and Роз. 

There are no data which suggest that monitoring of 
fetal breathing is more informative than recording the 
degree of reactivity of the FHR pattern or, even more 
simply, asking the pregnant woman "how active is her 
fetus.”® ?? However, there are at least two fetal breath- 
ing patterns (grunting and gasping) which may have 
subsequent clinical significance. Fetal grunting may be 
deleterious to the cardiovascular system in terms of its 
associated decreased cardiac performance.'5' Fetal 
gasping in the presence of meconium in the amniotic 
fluid may be related to the subsequent development of 
meconium aspiration.?** 

Studies in sheep and humans have shown that al- 
cohol, sedatives (especially barbituates), and general 
anesthetics markedly diminish fetal respiratory mo- 
tions, as well as all other signs of increased fetal arousal 
levels. On the other hand, isoproterenol causes the 
sheep fetus to take large gasps and, to a lesser degree, 
so do sodium cyanide, lactic acid, and doxapram.!?* 
While drugs may be used purposefully to induce fetal 
apnea,” the drug "induction" of fetal breathing has 
been condemned. 
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Monitoring of fetal growth 


` Fundal height. At the meeting of the Pacific Coast 
Obstetrical and Gynecological Society in 1946, McBur- 
. ney and Western"? presented "with much trepidation" 

a paper on "The undernourished full-term infant," the 
first description of the small-for-dates infant (SFD). 

Rumbolz and McGoogan?* in 1953 described the diag- 
nosis of SFD fetuses by repeated symphysis-fundus 
(SF) tape measurement (McDonald's) (Fig. 10). 

Westin in 1972 described the “gravidogram” system, 
* using graphic antenatal comparisons between SF dis- 
tance, girth, maternal weight, and blood pressure. In 
applying these data from 12,800 pregnancies, Westin?" 
concluded in 1977 that the SF growth chart reflects 
with few exceptions normal fetal growth independent 
of maternal health and that SF growth charts can com- 
pete well with biochemical parameters, such as urinary 
estrogen levels and ultrasonic measurements of fetal 
biparietal diameter. Others" haye applied various ex- 
ternal uterine measurement techniques for estimation 
of birth weights and found them to be inadequate and 
inaccurate, especially with infants of low or high birth 
weight. These failures do not negate the concept of 
monitoring the rate of fetal growth with repeated 
McDonald's measurements. 

Ultrasound. Although the. principles of ultrasound 
have been known since the early part of the twentieth 
century, Donald of Glasgow"? and Holmes and How- 
ry??? of Denver independently developed techniques of 
coupling an ultrasonic transducer to a patient through 
an oil film. Associated with Holmes in Denver were 
Taylor, Gottsfeld, and Thompson. In Glasgow with 
Donald were Willocks, MacVicar, Abdulla, Duggan, 
and Day. Donald and Abdulla?!! (1967) described the 
unidimensional A scan for use in the measurement of 
the fetal biparietal diameter, by correlating head size 
with fetal age. In describing compound sector scan- 
ning. Donald first reported that the full bladder pro- 
vided a "window" for observing within the uterus. In 


1965 to 1967, Hellman and associates?? developed. 


techniques which made possible visualization of the 
early human embryo. 

The ultrasound apparatus has increased the obste- 
trician's ability to monitor fetal growth, fetal abnor- 
malities, and placental localization. In biophysical mon- 
itoring, the real-time scanner has been especially useful 
in monitoring fetal movements and fetal breathing. 

For fetal growth monitoring, a score of indices have 
been described, including’ fetal biparietal, chest, ab- 
dominal, and placental measurements relative to ges- 
tational period.?* ? However, as noted by Whetham 
and associates?’ (1976), the rate of error in diagnosing 
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fetal grovth retardation by ultrasound is still high, in 
both false positive and false negative diagnoses.?!'^ 


Fetal movement 


Apparcatly the first written record of human fetal 
movemerrs is Genesis 25:22: “The children struggled 
together vithin her.” The early obstétricians, includ- 
ing Maurceau and Smellie, discussed fetal movement 
only in texms of confirming a diagnosis of pregnancy; 
and even Јаррага! in 1888 believed fetal movement 
patterns v ere otherwise of little clinical importance. ` 
These old--r writers suggested that normal pregnancies 
occurred »ithout fetal movements ever sensed by the 
pregnant woman. Braxton-Hicks considered fetal 
movement to represent a response to fetal accumula- 
tion of "ca bonized blood" associated with uterine con- 
tractions. Following the publication of Preyer’s*!” 1885 
text оп Embryonic Motility and Sensitivity, fetal move- 
ments wer-- considered to have no clinical significance 
as indicato-s of fetal well-being, although Preyer him- 
self described a.case in which decreased fetal move- 
ment was cminous. 

A conteraporary of Preyer was Ahlfeld, a German 


gynecologist who now appears to have been as correct 


about fetal activity as Preyer was wrong. His writings 
covered a =3 year span (1867 to 191 1)? 189—190, 218 and 
extensively described human fetal activity observed 
clinically im pregnant women. With a stethoscope, he 
“heard” fetal diaphragmatic activity and he recorded 
fetal breatl- ng with a “cardiograph” from the gravid 
abdomen. He also had great interest in fetal hiccups. 
Ahlfeld described scratch marks on the amnion made 
by the fetus after its nails had grown ‘beyond the 
fingertips. Бе speculated about the significance of fetal 
swallowing -fter reporting a case in which the child's 
thumb was swollen at birth and it immediately put the 
swollen meraber into its mouth and sucked it. 

Fetal mo-ements in early pregnancy. Goodlin? 
noted іп 19t 4 that the human previable fetus floating 
in a fetal incubator was in constant motion, unless 
against a firra surface. Through a hysteroscope, similar 
observations-of constant in utero feta] activity in previ- 
able pregnaacies were made by the Japanese inves- 
tigator Mori?? in 1956. 

Efforts to nimic the normal in utero environment in 
the laboratory for fetal movement studies were made 
by the Amerxan Hooker! in 1969. He studied previ- 
able human tuses placed immediately i into an isotonic 
saline solution at a physiologic temperature. Following 
carefully defned tactile stimulation, their movements 
were recorded with time-lapse photography and in- 
cluded the irterval from time of placental separation 
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until the second minute of life. Hooker's investigations 
were continued by Humphrey? (1970), who described 
the fetus at the eighteenth or twentieth week of preg- 
nancy as having nonspecific body movement. After this 
gestational time, there began to appear regular reflexes 
with obvious sequential changes. 

Barcroft and Ваггоп? (1939) described spontane- 
ous fetal movements in sheep similar to those noted by 
Humphrey in humans. These spontaneous sheep 
movements ceased once the fetus was removed from 
the amniotic sac and Barcroft and Barron concluded 
that there was a major difference in fetal behavior 
within the amniotic sac and following removal from the 
gestational sac even with the umbilical cord intact. 

Reinold? was one of the first to take advantage of 
real-time ultrasonic techniques to systematically study 
the normal early human fetus in utero. He reported 
that it is not until the tenth or eleventh week when fetal 
movements become prominent and are sufficiently 
fórceful to alter the position of the fetal body. Reinold 
described a series of fetal movements, some of which 
were strong and brisk, others of which were slow and 
sluggish. Stephens and Birnholz?? (1977), using ul- 
trasonic equipment with resolution higher than that 
available to Reinold, found that normal fetuses have 
rolling movements as early as 6 weeks of gestation.” 
The absence of these fetal movements, even with a 
beating fetal heart, seems to indicate serious fetal ill- 
ness and impending spontaneous abortion. Presum- 
ably, with improved equipment, more details of normai 
early human fetal movements will become available. 

Fetal movements in late human pregnancy. In 1966, 


John?” showed that vigorous fetal movements were as- 
sociated with FHR acceleration. In 1965, Payne and 
Bach?" reviewed the literature (mostly in nonobstetric 
journals) on human fetal activity and studied fetal ac- 
tivity in five cooperative pregnant women. These 
women kept detailed records and apparently had active 
fetuses. These investigators concluded that the human 
fetus demonstrated an asleep-awake rhythm man- 
ifested by fetal movements which corresponded to 
their subsequent immediate neonatal activity patterns. 
The literature is inconsistent as to the time of maximal 
fetal activity as ìt is said to occur at anywhere from 1700 
to 2400 and from 0100 to 0300. Nearly all recent re- 
ports agree, though, that the fetus is least active in the 
early morning hours. 

In an early study, Walters”? (1964) recorded fetal 
movements (Fig. 11) and demonstrated fetal activity 
which was correlated with childhood neurological and 
motor development. The value of such correlations is 
uncertain. Lewis”? (1971) has apparently demon- 
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Fig. 11. Fetal movements as recorded by gravid woman in late 
pregnancy. (Reproduced with permission from Walters, C. E.: 
Child Dev. 35:1249, 1964, published by The Society for Re- 
search in Child Development.) 


strated that there is very little correlation (except in 

extreme cases) between motor and intellectual tests 

during the first 6 months of life and an individual's 

subsequent development. However, Sontag and New- · 
berry”? (1969) reported that hyperkinetic fetuses ex- 

hibited a pattern of apprehension in peer situations 

during childhood. 

Ray?! in 1932 recorded human fetal movements 
with individual receiving tambours that were taped to 
the maternal abdomen, which eliminated much of the 
distortion caused by maternal' breathing. He showed 
that a fetus could be conditioned to a loud sound. 

In 1958 Smyth and Farrow!“ published recordings 
of human fetal movements and suggested their possi- 
ble clinical value in anticipation of neonatal asphyxia. 
Interest in fetal movements as indicators of fetal 
health, as noted by the pregnant woman, appeared 
with Sadovsky and colleagues??? 83 1973 reports that 
decreasing fetal movements sometimes indicated im- 
pending fetal death. Pearson and Weaver™ suggested 
in 1976 that patient recording of fetal movements was 
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as precise an indicator of fetal health as estriol deter- 
‘minations. They found that only 2.5% of human 
fetuses moved less than 10 times in 12 hours. Goodlin 
and Lowe," іп 1974, described the circadian pattern 
of fetal movements, with most gravid women reporting 
increased fetal activity in the late evening hours. Like 
fetal breathing, fetal activity is related to maternal 
blood glucose levels??? and Sterman?*? reported fetal 
movements to be increased during maternal rapid eye 
movement sleep. Sadovsky and Polishuk?" (1977) 
refined the technique of recording fetal movements 
to the point of allowing the antenatal diagnosis of par- 


tial cord occlusion. Jaggard described, in 1888, frantic 


fetal movements which sometimes immediately pre- 
cede fetal death in utero,? a pattern which was de- 
scribed again by Sadovsky and Polishuk in 1977. 

Goodlin?? reported in 1958 that pregnant women 
conditioned by a prior fetal death in utero due to 
erythroblastosis fetalis suspected subsequent impend- 
ing fetal deaths from decreased fetal movement. 
Goodlin and Haesslein?? further reported in 1977 that 
when pregnant women are carrying a sick fetus they 
often sense that all is not well in vague terms not neces- 
sarily limited to decreased fetal movement. While the 
relative incidence of false alarms concerning maternal 
feelings of fetal illness is high, it is rare for a properly 
instructed woman to experience a fetal death in utero 
without some prior intuitive warning. 

Comparison of maternal diaries of fetal activity with 
fetal outcome suggests that the fetus is not seriously ill 
as long as it demonstrates circadian patterns of activity. 
Although we are ignorant of the physiologic meaning 
of these circadian patterns (i.e., what determines the 
time of peak activity, why some fetuses have several 
peaks and others only one), the lack of circadian activ- 
ity and decreased movement are clearly ominous. 

In a limited апа[уѕіѕ,20 it was found that approxi- 
mately 5% of pregnant women keeping records after 
36 weeks of gestation reported decreased fetal move- 
ment or activity. Of this 5%, approximately one sixth 
showed further signs of feta] compromise, such as a 
positive oxytocin challenge test, nonstress FHR record- 
ing, amniocentesis or amnioscopy and decreasing ma- 
ternal serum estriol or human placental lactogen levels. 
Among those cases with additional signs of fetal dys- 
function, approximately 85% of the newborn infants 
were found to be acidotic. These findings have not 
been confirmed.?99' 


Evoked fetal response 

"For behold, when the voice of your greeting came to 
my ears, the babe in my womb leaped for joy." Al- 
though St. Luke (Luke 1:44) obviously appreciated that 
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the human fetus was capable of responding to external 
stimuli, like many today, he believed that the sound 
stimulus was transmitted through the mother's sensory 
system. 

Even though fetal tympanic membranes are damp- 
ened by amniotic fluid, the German researcher 
Peiper"? demonstrated more than 50 years аро that the 
in utero human fetus responds independently to ex- 
trauterine sound as early as the twenty-sixth week of 
gestation. Hon® (1969) and Rosen and co-workers?" 
(1969) demonstrated with FHR and electroencephalo- 
gram recordings that an evoked response to sound oc- 
curred intrapartum in the fetus. Likewise, Smyth and 
Farrow'* (1968) showed that a bright light shining 
upon the fetal vertex through the abdominal wall of 
the mother provokes a response. Even the second- 
trimester human fetus turns its head away from the. 
brightly lit fetoscope.?** The human fetus also responds 
to "pain" with movement and FHR changes as early as 
the sixteenth week, as when struck by the needle dur- 
ing amniocentesis, or to temperature, as when cold sa- 
line is flushed through an intrauterine catheter. Studies 
of FHR changes and fetal movements suggest that a 
fetus also responds with movement and FHR changes 
to its mother's changes of position.'? Bendek?® re- 
ported that fetal crying was audible after air amniog- 
raphy. In the case he reported, it was necessary for the 
woman to sleep in the sitting position inorder to im- 
merse with amniotic fluid and silence her crying 
fetus.” 

FHR or fetal movement responses to external sound, 
light, or needle stick (amniocentesis) have been used as 
tests of fetal well-being!9?: ?*^ 245 (3 normal fetus re- 
sponds). There are no reports of monitoring for fetal 
crying by injecting air into the amniotic sac, presum- 
ably because of the danger of maternal air embolism. 


Fetal personality 


Preyer,"5 who almost singlehandedly founded the 
field of fetal physiology, believed (1882) that the fetus 
lives in an isolated state with minimal sensory stimuli. 
In his book The Mind of the Child, he argued that prior 
to maturity the fetus leads a life similar to that in a 
dreamless sleep after birth. Years later, Windle?*? 
(1940) and Carmichael?*? (1934) continued to express 
the opinion that adequate stimuli for the fetal senses 


_ probably did not exist in utero. However, КІоѕоуѕ КІШ 


suggested that under the influence of intrauterine 
stimuli "maturation of the nerve cells takes place and 
the structural pattern of the brain is created." Despite 
Preyer’s tremendous influence on obstetric concepts, 
DeLee? declared in 1913 that the human fetus had 
periods of activity alternating with periods of rest and 
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` sleep and that the fetus responded to maternal anxiety 


-states. A similar observation had been made by the 
British obstetrician Whitehead in 1867. In 1981, 
Holt?*? suggested that intrauterine conditioning ac- 
counts for certain of the behavioral characteristics of 
the human neonate. 

Peiper??^ іп 1925 reported increased kicking and 
body movement of a human fetus in response to a 
“loud and shrill,’ automabile horn applied to the ab- 
domen of the mother. Forbes and Forbes?! reported in 
1927 the case of a pregnant patient who, while attend- 
ing a concert, experienced increased fetal activity at the 
time the audience applauded. In 1940, Sontag and 
Newberg?? described human fetal habituation to 
sound stimuli or learning. In their laboratory, human 
fetuses soon "learned" not to respond with FHR 
changes or movements to a loud sound. Spelt,*? in 
1948, reported having achieved human fetal condition- 
ing to sound and vibration stimuli. In 1972, Goodlin 
and Schmidt?* suggested the use of "in utero learning" 
as a monitoring technique and demonstrated that 
human fetuses conditioned in utero to a 2,000 Hz 
sound did not respond as other newborn infants did to 
the same sound. Liley? in 1972 proposed that, based 
on apparent fetal attempts to be comfortable in utero 
and different periods of activity, such in utero fetuses 
demonstrate at least a rudimentary and measurable 
personality. 

In fetal lambs, arousal levels were described in rela- 
tionship to studies of rapid eye movements by Dawes 
and colleagues.?5 Following direct observation of par- 


E tially exteriorized fetal lambs, they described three 


leyels of fetal behavior. The "awake" fetus is charac- 
terized by vigorous reaction to tactile and auditory 
stimuli. During "rapid eye movement” sleep, the fetus 


is apparently less responsive to stimuli. While in "quiet" | 


sleep, which is the most frequent arousal level, the lamb 
fetus reacts sluggishly.to stimuli. From fetal lamb elec- 
trocardiogram studies, Jost and colleagues? suggested 
that a change of FHR could represent a change in the 
level of fetal arousal. In 1972, Goodlin and Schmidt,?*4 
using antenatal fetal movement and FHR recordings, 
attempted to apply the concept of arousal levels to the 
human fetus, much as a "state" had been used in 
evaluation of newborn infants. 

While the concept of fetal arousal levels was slow to 
be accepted, the use of antenatal ЕНЕ monitoring has 
made obvious to obstetricians what most gravid women 
already appreciated. A reactive. or an aroused fetus 
moves frequently, has increases of both short-term and 
long-term ЕНЕ variability, responds positively to 
stimuli, and has active respiratory movements. A 
nonaroused fetus may demonstrate none of these and 
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Fig. 12. Method of Schatz for recording uterine contractions 
in women during labor. Balloon (G) is inflated inside the 
uterus by fluid passed from the funnel (Т) through the tube in 
which the pressure in millimeters of mercury (torr) is con- 
trolled through the system (Q to B). During recording, the 
system is closed and pressure on the balloon is transmitted to 
the lever on the kymograph through the Bourbon tube (C). 
(Reproduced with permission from Reynolds, S., Harris, J., 
and Kaiser, I.: Clinical Measurement of Uterine Forces in 
Pregnancy and Labor, Springfield, Illinois, 1954, courtesy of 
Charles C Thomas, Publisher.) 


may respond with decelerations of FHR. Some fetuses 
in utero, like some adults, spend most of their time in 
the less aroused state. 

A human fetus probably suffers pain in being 
born,*5 and Goodlin?? proposed that maternal sys- 
temic pain relief may also benefit the fetus. Yet the 
overwhelming interest and activity in attempting to 
achieve tranquility and an adequate psychological state 
of the newborn infant have been directed solely to the 
period after birth. Except for such psychiatric con- 
cepts as "primal scream,"^9 it is apparently believed 
that a newborn infant's personality and pain responses 
begin at birth as with circumcision. It has not been 
accepted that fetal pain during birth may be a cause of 
fetal stress.” When abnormal FHR patterns improve 
after maternal general anesthesia or narcotic drugs, the 
effect is usually ascribed as one improving uterine 
blood flow.? Adamsons?*? (1975) suggested that ma- 
ternal tranquility may also be important from the 
standpoint of uteroplacental function. The increased 
incidence of fetal distress found when fetal monitoring 
(either by fetoscope or electronically) is used may 
reflect not increased precision of diagnosis but rather 
(as claimed by nonmedical groups) increased maternal 
anxiety associated with the monitoring technique. Re- 
cording of fetal or maternal anxiety states may be a 
valid monitoring parameter. 


Monitoring of uterine activity 


"By means of the woman's efforts, which in s-rong 
labor pains, was equal to the weight of 470 pounds; the 
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Fig. 13. Schatz's recording of uterine contractions (ргіп). (Reproduced with permission from DeLee, 
J. B: Principles and Practice of Obstetrics, Philadelphia, 1913, courtesy of W. B. Saunders Co.) 


said head was compressed and moulded.” So wrote 
Laurence Sterne in Tristram Shandy in 1759. As 
Reynolds and asscciates?** noted, Sterne's authority for 
such a statement is unknown (and inaccurate), for it 
was to be more than 100 years afterward that the first 
instrument was developed for measuring uterine 
forces. | | 
. Schatz?® (1872) placed balloons within the uterus in 
the extraovular space to record intrauterine. pressure 
(Fig. 12). These water-filled balloons were connected to 
kymographs (Fig. 13), providing recordings that were 
used in many American obstetric textbooks until recent 
times. Westermark? (1893) improved substantially 
upon Schatz's balloons by using small (2 ml) balloons. 
Wasenius?*' (1908) studied the depressive effects of 
ether and morphine on uterine contractions with the 
Schatz? technique. A number of the early inves- 
ügators used Voorhees' bags attached to a recording 
system.” With such a system, Rucker?® (1925) de- 
scribed the effect of epinephrine, pituitary extract, and 
various anesthetic drugs on the contracting pregnant 
uterus. | | í | 
Internal uterine measurements. Internal uterine 
measurements were advanced in 1936 by Moir's?? 
canalization of the umbilical cord vein after delivery of 
the infant. Williams and Stallworthy??*: 2: (England) in 
1952 inserted a polyethylene catheter through the cer- 
vix of a woman in labor, with a Drew-Smyth catheter. 
This technique was to become adopted worldwide. As 
one of the first to relate uterine activity to fetal health, 


Williams stated that intrauterine pressures beyond 80 
torr were invariably associated with fetal distress.?9* 
After considerable experience, Williams and Stallwor- 
thy?” concluded that no instrument was as discerning 
as the experienced hand in assessing the quality of uter- 
ine contractions. In 1952, Caldeyro-Barcia and Al- 
varez?? reported on intrauterine measurements made 
with catheters inserted directly through the abdominal 
wall. This same group?” also studied uterine contrac- 
tions with balloons in the. muscle wall. Smyth and 
Wolff?” in 1960 inserted a "wireless pill” (piezo crystal) 
within the amniotic cavity for the measurement of uter- 
ine tension. | 

External uterine measurements. External tech- 
niques apparently began in 1896 when Schaeffer?” 
constructed an air-containing metal hood to fit over the 
maternal abdomen with a tube connected to a spirome- 
ter. Numerous devices were introduced in the early 
twentieth century, in which plungers were used against 
the abdominal ма. Rubsamen?'? (1920), Crodel?” 
(1927), and Dodek?"* (1932) used a metal ring to rest on 
the maternal abdomen with a plunger suspended over 
the center-of the ring. An instrument which apparently 
made.a major impact was that designed by Lorand,"* 
introduced in 1936. This was a modification of Frey's?” 
hysteronograph with a plunger connected to a graph 
by a series of levers and gears. Lorand's instrument was 
small and was held in place by a belt. The external 
multiple transducer allowed Karlson?® in 1949 to clas- 
sify uterine contractions as: synchronous (or coordi- 
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nated), peristaltic (beginning in the fundus), and com- 
bined, or all types. In 1947, Reynolds and colleagues*?! 
devised a multichannel tokodynamometer, which they 
named the "TKD." The TKD was capable of making 
uterine tension measurements at several points. From 
these investigators were derived the concepts of fundal 
dominance, synchronized contractions, and the pace- 
maker.?? 

Pressure changes. Reynolds and Paul??? (1954) dem- 
onstrated in pregnant sheep that during a uterine con- 
traction fetal blood pressure increased proportionately 
with uterine tension. However, even with a severe uter- 
ine contraction of 75 torr, the rise in pressure for the 
fetus is still no more than that which occurs with a 
gentle submersion in 3 feet of water. 

Hendricks?! showed in 1958 that a rise in intra- 
amniotic pressure is expressed not only within the 
uterus but also in myometrial tension, with, simulta- 
neous rises in maternal central venous pressure, mean 
blood pressure, and cerebrospinal fluid pressure. De- 
spite this widespread distribution of pressure, it is un- 
certain as to whether intrauterine pressures are equal 
throughout the amniotic cavity during a contraction, 
once membranes are ruptured. Neuman and assc- 
ciates*® have shown that they аге not. Lindgren?® has 
also demonstrated that pressures on the fetal present- 
ing part may be several times those measured in the 
intrauterine cavity during the second stage of labor. 

Caldeyro-Barcia and associates?" coined the term 
(1952) "Montevideo unit" (number of contractions in 
10 minutes X highest torr) to provide graphic por- 
trayal of labor. Отћегѕ288 289 have assumed that Hill's 
force-velocity equations for a single-chambered pump 
apply to the uterus (even with ruptured membranes). 
These various calculations of uterine work appear to 
have little to offer in terms of fetal welfare. However, 
Schifrin?” has suggested (1974) that "failure to pro- 
gress" after 200 Montevideo units is ar. indication for 
cesarean section. Whether fetal damage in the absence 
of abnormal FHR patterns occurs with excessive uter- 
ine contractions (no matter how measured) is un- 
certain. 

It is interesting that except for Williams' 1952 state- 
ment apparently no one has tried to define what level 
of uterine activity will uniformly produce fetal distress. 
Reynolds?* quoted the Reverend Samuel Haughton of 
Dublin as determining that 17 to 25 pounds per square 
inch of uterine activity will rupture the uterus, that 80 
to 110.2 pounds of force is necessary to expel the fetus 
through the average pelvis, that the uterus alone can 
exert only 54.1 pounds, that an average of 1.204 psi is 
required to rupture membranes, and so forth. No sug- 
gestion is offered as to fetal tolerance o£ uterine activ- 
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ity. However, the apparent relationship between uter- 
ine forces and fetal distress has been studied in two 
forms. One relationship is the various fetal contraction 
stress tests (see below), and the other is the inhibition of 
uterine activity (in utero resuscitation with apparent 
fetal distress) as introduced by Caldeyro-Barcia and 
colleagues? (1969). 


Placental function tests 


As noted in the introduction, the history of the vari- 
ous enzymatic tests (heat-stable alkaline phosphatase, і 
diamine oxidase, cystine aminopeptidase, etc.) or hor- 
monal assays (progesterone, placental lactogen, estro- 
gens, chorionic gonadotropin, etc.) will not be re- 
viewed. 

Hypoxia stress test. Perhaps the first test of placen- 
tal function or rather the ability of the fetus to with- 
stand stress was the hypoxic stress test of Hellman and 
associates*™ in 1961. These investigators administered 
12% oxygen to the pregnant woman for 10 minutes 
and considered the test positive if fetal tachycardia oc- 
curred. The concept was tested by other investigators, 
including Underwood and associates??? (1963), John?* 
(1965), Copher and Huber??? (1967), Wood and asso- 
ciates?8 (1971) and Baillie?’ (1974). It is interesting 
that most investigators described the hypoxic stress test 
as positive when fetal tachycardia occurred. 

Contraction stress tests. Hammacher” is credited 
with the first (1966) description of testing FHR re- 
sponses to uterine contractions. In 1968, Hammacher 
and co-workers”? studied 206 pregnant women and 
noted abnormal tests in cases of subsequent newborn 
depression or stillbirths.: Jaggard'® remarked in his 
1888 obstetric textbook that fetal bradycardia after 
Braxton-Hicks contractions were a sign of "asphyxia" 
but offered no data other than suggesting that it was 
associated with a “puny” fetus. Pose and associates??? 
independently described (1969) the testing of high-risk 
fetuses with oxytocin-induced contraction tests (OCT) 
and noted the FHR responses. They considered a test 
positive when dips II were produced after peak uterine 
pressures of 35 torr. Sanchez-Ramos and associates?! 
(1971) reported 191 tests in 132 women. Those with 
abnormal tests had infants with lower Apgar scores and 
more stillborn infants. 

In 1971, Kubli*? suggested that placental function 
could be divided into nutritive and respiratory aspects 
and that the latter is measured by the contraction stress 
test. Spurrett?? reported on 181 OCT's also in 1971 
and recommended termination of pregnancy in those 
with abnormal tests. The first American report of 
ОСТ? was by Ray and associates? * in 1972. The OCT 
has become a popular subject in obstetric journals, 
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mainly because of its favorable evaluation by Ray and 
associates in 1972 and by Freeman*® іп 1975. Braly 
and Freeman™ suggested that no fetal deaths occur 
within 7 days of a "negative" OCT test. A plethora of 
case reports have appeared, in which the exceptions to 
this rule were noted, although nearly all the respective 
authors suggested that the test should not be aban- 
doned.?* However, Baillie?” in 1974 found the OCT to 
be potentially harmful and unquantifiable and aban- 
doned it. Christe and Сиатоге, 2% also in 1974, found 
“the test to be of no predictive value, as have Liu and 
associates*? in 1978. Nearly all reports suggest that be- 
tween 20% and 50% of the positive OCT tests are not 
- followed by signs of fetal distress during labor. 

Freeman and James??? described cases in which the 
fetus subsequently died after demonstrating only 
"variable," decelerations during the OCT. Oligohy- 
dramnios was present and it was suggested that fetal 
umbilical cord compression occurred even without ob- 
vious labor.?'* Indeed, most fetal deaths after a neg- 
ative stress test are ascribed to presumed funus oc- 
clusion. ( 

Exercise stress test. Hon and Wohlgemuth* in 
1961 described the use of the Master two-step test in 
pregnant women with FHR recordings immediately 
before and after exercise. Morris and associates??? had 
noted in 1955 that exercise apparently reduced uterine 
blood ‘flow as indicated by injection of radioactive so- 
dium into the uterus. Hon and Wohlgemuth reported 
that one of the 26 women had prolonged fetal 
bradycardia after exercise. In 1969, Stembera??? de- 
scribed the use of the step test in 109 women with 
high-risk pregnancies. He suggested that it was possible 
to identify antenatally 83% of the fetuses which would 
be distressed during labor. Hon’ commented, on 

' Stembera’s presentation, that it was much more 
difficult to quantitate the extent of the stress with 
exercise and that he (1969) had abandoned the test. 
Whether maternal exercise does decrease uterine 
blood flow remains unsolved. In pregnant sheep, Curet 
and Ori?" (1976) reported that it does not, while 
Longe and associates??? reported that severe exercise 
does decrease uterine blood flow in these animals. 
There appear to be no studies on FHR patterns during 


actual exercise, only measurements of serum lactic acid ` 


levels.315 


Nonstress test. There is now a move back to Ham- 
macher's original concepts concerning inspection of 
antenatal FHR tracings in the absence of uterine con- 
tractions (Fig. 5). It seems agreed that fetal movement 
with FHR accelerations indicates a healthy fetus. Vari- 
ous types of FHR patterns associated with fetal move- 
ment are described (A and Ø% and, as Hammacher 
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and associates?’ noted, cord compression can be sus- 
pected from the antenatal FHR pattern alone. There is 
a disagreement on whether a reactive (aroused) FHR 
pattern is as reassuring as a negative OCT in the 
high-risk райепе. 318 319 


Uterine blood flow measurement 


It seems logical that fetal well-being is dependent 
upon adequate uterine blood flow. When radioactive 
sodium became available in the early 1950s, several in- 
vestigators injected it into pregnant women and their 
uteri and measured its "clearance" or disappearance 
from the myometrium.**^ 321 That the exchange of the 
sodium ion itself might be altered in many of the cases 
of abnormal pregnancy studied apparently did not 
matter. Also, that the oxygen delivery rate of uterine 
arterial blood may increase when its flow is reduced has 
not been seriously questioned except in fetal sheep 
(Clapp,*? 1978). Despite these theoretical objections, 
such studies of uterine blood flow demonstrated de- 
creased uterine blood flow during maternal exercise 
and in the presence of toxemia. Other indirect tech- 


niques used for estimating uterine blood flow include 


those based on the Fick principle with nitrous oxide 
(Assali and associates,” 1960), thermoelectric probes 
(Brotanek and associates,?* 1962), vaginal photoelec- 
tric pulse monitor (Goodlin,?* 1971), and a femoral 
artery catheter (Poseiro and cólleagues,"5 1964). The 
latter technique demonstrated the importance of the 
maternal lateral position in the prevention of fetal 
bradycardia (Poseiro effect*?’). 

While many gravid women recognize that they can- 
not remain supine, it was not until 1951 that 
McRoberts??? described the supine hypotension syn- 
drome. The maternal and fetal effects were further 
described by Holmes?? in 1960 and Kerr and co- 
workers?? in 1964. The inferior vena caya is occluded 
in 10 of 12 supine gravida women at term, yet 
hypotension and FHR abnormalities occur only in a 
minority of supine gravid women at term. 23! 

Bieniarz and associates! 33? (1968) performed ab- 
dominopelvic arteriography in 100 women during late 
pregnancy for study of the arterial supply to the 
placenta. They demonstrated that, in addition to in- 


ferior vena cava obstruction, similar compression is 


exerted on the aorta by the gravid uterus. These inves- 
tigators showed that diversion of blood flow through 
the uteroplacental circulation may compensate for in- 
suffident vena caval return in these supine women. 
Supine hypotension occurred only in those gravid 
women in whom large amounts of blood were seques- 
tered distal to the occlusion. ' 

In 1964, Poseiro and colleagues??? showed that the 
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Fig. 14. Source: State of California, Department of Health, Maternal and Child Health Birth Rec- 
ords. * Fetal deaths per 1,000 total births. * Neonatal death rate per 1,000 live births. 


contracting uterus compresses the aorta against the 
spine in approximately 28% of supine parturient wom- 
en. This compression causes reduced uterine and fem- 
oral blood flow. Goodlin?? found that with the mater- 


nal toe pulse monitor the “Poseiro effect" was shown to . 


be increased in parturient patients receiving epidural 
anesthetic drugs, vet was associated with abrupt fetal 
bradycardia in about two thirds of the cases of aortal 
occlusion. Since the aortic obstruction occurs at the 
level of the fourth or fifth lumbar vertebra, those uteri 
with sufficient ovarian blood flow may be spared this 
aortic effect. The maternal lateral position avoids the 
Poseiro effect and is an important rule for the labor 
room staff. 


Placental transfer times 


Nearly all systemic agents given to gravid women for 
analgesia or anesthesia affect the fetuses’ heart rate 
patterns. One drug which has been extensively studied 
for its placental transfer time is atropine sulfate (de 
Padua and Gravenstein® іп 1969 suggested that at- 
ropine methyl bromide does not cross the placenta). 
Soiva and Salmi** described in 1959 the induction of 
fetal vagal blockade by the administration of atropine 
to the gravid woman. They suggested that the placental 


transfer time of atropine was modified by toxemia. The 
placental transfer test with atropine was then adopted 
by other institutions with contrary findings.” 336 In 
addition to producing fetal tachycardia, atropine was 
noted first to reduce beat-to-beat variability. Ionascu 
(1970) published an encouraging report about the at- 
ropine test,??* claiming that it was successful in predict- 
ing an ill fetus. 

Given the fact that most central nervous system— 
affecting drugs administered to the parturient patient 
affect her fetus's heart rate patterns in one form or 
another,” it is surprising that a mass screening of FHR 
patterns after maternal medication has not been per- 
formed to find the best drug to indicate placental trans- 
fer mechanisms. Presumably, there are drugs whose 
time "from maternal effect to fetal effect" is critically 
modified by abnormal placental function. 


Epilogue 
All that güsters is not gola. 
William Shakespeare (1596) 
Electronic fetal monitoring is now "intrinsic to 


routine obstetric care"? and is a significant commer- 
cial enterprise. Following Wangenstein's introduction 
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Cesarean Section Rate by Parity, California 1960 and 1965-1975 
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Fig. 15. Cesarean section rates according to parity. (Modified from Petitti, D., Olson, R. O., and 
Williams, R. L.: Ам. J. Овѕтет. GYNECOL., published by The C. V. Mosby Co. In press.) 


of gastric freezing for the treatment of duodenal ulcers 
in 1962, hundreds of cooling devices were manufac- 
tured and used worldwide. However, after a controlled 
study showed that patients with gastric cooling fared no 
better than those with a sham procedure, the 
technique was quickly abandoned and gastric freezers 
could be purchased at a fraction of their original cost. 
There is no evidence that obstetricians have reacted in 
a similar objective manner to the negative worldwide 
findings?* ?* 341 of fetal monitoring. 

For a variety of reasons, controlled studies of fetal 
monitoring have been difficult to organize and their 
. negative conclusions can usually be challenged on 
technical grounds. When Walker?! of South Africa 
(1959) compared stethoscopic FHR monitoring and in- 
tervention with no "monitoring," he found that such 
clinical monitoring only increased the rate of operative 
obstetrics without improving perinatal mortality rates. 
Eastman** (1960) offered him , “faint praise" for his 
study and suggested that electronic monitoring would 


be more precise. Other reasons for persisting with fetal 
electronic monitoring, despite the lack of supporting 
data, include the concepts that: (1) obstetricians are 
obligated to bring modern technology to the care of the 
fetus, (2) anecdotal experiences suggest that fetal moni- 
toring is very worthwhile, and (3) perinatal mortality 
and morbidity rates have decreased since the introduc- 
tion of electronic fetal monitoring. 

Perinatal mortality rates were apparently their worst 
in the early twentieth century, when rates of 80 to 90 
per 1,000 were occurring in the major cities of Europe. 
In 1910 in America, 4% of all normal fetuses died dur- 
ing labor.? Since these dark ages, perinatal mortality 
rates have been improving, and the introducers of new 
procedures or techniques, whether they be abortion- 
ists, nutritionists, neonatologists, perinatologists, or 
those engaged in contraception clinics, have all mod- 
estly claimed credit for the improvement. A concerted 
effort to improve care in France was made in the early 
1970s. With the formation and funding of a national 
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committee for education and regionalization of 
perinatal care, a dramatic improvement in perinatal 
mortality rates occurred. However, the hoped-for im- 
provement occurred in the interval between inception 
and implementation of the plan.?** 34 

Fig. 14 depicts the perinatal mortality rates in 
California over a 10 year period (1966 to 1976). No 
sudden improvement is seen after the statewide intro- 
duction (1972 to 1974) of neonatal intensive care units 


or electronic fetal monitoring. However, the changing | 
concepts of obstetric care did dramatically change the ` 


rate of delivery by cesarean section (Fig. 15). Of course, 
when the perinatal mortality rate after the introduction 
of the expensive perinatal techniques and increase in 
cesarean sections is compared with that during a time 


Anterval before their application, a cost benefit in terms 
, of fewer perinatal deaths may be apparent. 


Alexander Pope admonished that the "proper study 
of mankind is man." While the study of the fetal sheep 
has added much to our understanding of fetal distress, 
the findings have not been directly transferable to clini- 
cal obstetrics. This is in part because of species differ- 
ences but also because of the inability to duplicate in 
the laboratory the usual clinical situation. Sometimes 
the laboratory preparation was acute, and other times it 
was chronic. The preparation may have been studied 


* 
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after cardiovascular adjustment to asphyxia or before 
the adjustment. Laboratory data are then often appar- ` 
ently contradictory.!9? 

Painter and colleagues** have sought to correlate 
electronic FHR patterns with subsequent infant neuro- 
logical development at 12 months of age. Perhaps 
when more of our fetal monitoring concepts are simi- 
larly tested, it may be shown that certain FHR patterns 
or other intrapartum parameters are associated with a 
higher incidence of neurological abnormalities. It will 
then still be necessary to show that obstetric response 
and intervention to the intrapartum abnormalities im- 
prove the fetuses’ subsequent development. When this 
information becomes available, the history of fetal 
monitoring should be that of continual progress. 

In contrast to our predecessors' concepts, fetal coma 
(as evidenced by lack of fetal activity) is now recognized 
as indicating serious fetal disease.*4* The basic work has 
now been done for the detailed studies of fetal behav- 
ior, which could’ be one of fetal monitoring’s most 
significant contributions. However, simply because 
pregnancy and delivery are "natural phenomena," the 
major concern of obstetrics should not be with psycho- 
logical problems, but instead should continue to focus 
on the prevention of fetal illness and premature labor. 
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Ninth Meeting of the International Study Group 
for Steroid Hormones 


The Ninth Meeting of the International Study 
Group for Steroid Hormones will be held in Rome in 
December, 1979. 

Further information may be obtained from: Profes- 
sor Carlo Conti, International Study Group for Steroid 
Hormones, Clinica Medica V, Policlinico Umberto I, 
Università di Roma, Rome, Italy. 


World Congress of Sexology 


The World Congress of Sexology will be held in 
Mexico City, from December 16 to 21, 1979. 

For information write: Juan Luis Alvarez-Gayou, 
M.D., President, Organizing Committee, Apdo. Postal 
61-057, Cd. de Mexico, México. 


Studies of diabetes mellitus and related 
probiems 


The below-named Institutes of the National Insti- 
tutes of Health invite applications for research grants 
in the general area of diabetes mellitus and related 
problems. Investigators working in other areas of re- 
search are particularly encouraged to develop diabe- 
tes-related projects either-independently or, where ap- 
propriate, in collaboration with individuals currently 
engaged in diabetes research. 

For further information, contact one of the Insi- 
tutes: National Eye Institute; National Heart, Lung, 


and Blood Institute; National Institute of Allergy and: 


Infectious Diseases; National Institute of Arthritis, Me- 
tabolism, and Digestive Diseases; National Institute of 
Child Health and Human Development; National In- 
stitute of Dental Research; National Institute of Neuro- 


logical and Communicative Disorders and Stroke; ог . 


National Institute on Aging. 


The Uses of Genetic Knowledge in 
Medical Practice 


A course entitled “The Uses of Genetic Knowledge 
in Medical Practice” will be presented February 18-23, 
1979, at Keystone, Colorado. The course is sponsored 
by the Keystone Center for the Study of Life Sciences, 
the National Jewish Hospital and Research Center, and 
the University of Colorado School of Medicine. 

For further information contact: Robert W. Craig, 





Keystone Center for Continuing Education, Box 38, 
Keystone, Colorado 80435. . 


Courses іп “Gynecologic Endoscopy” 


The New Jersey Fertility Foundation will present 
courses in “Gynecologic Endoscopy” on January: 18 and 
19, June 14 and 15, and October 18 and 19, 1979. 

For information contact: G. Е. Laubach, M.D., 14 E. 
Westfield Ave., Roselle Park, New Jersey 07204. 


An Interdisciplinary Approach to the Optimal 

Development of Infants: The Special Child 

The Third Annual Conference of the Michigan As- 
sociation for Infant Mental Health, "An Interdisciplin- 
ary Approach to the Optimal Development of Infants: 
The Special Child,” will be held April 4-6, 1979, at the 
University of Michigan, Ann Arbor, Michigan. | 

For program and registration materials contact: The 
University of Michigan Extension Service, Department 
of Conferences and Institutes, 412 Maynard St., Ann 
Arbor, Michigan 48109. 


Issues in Medical Genetics 


The Division of Medical Genetics of the Department 
of Pediatrics and The Page and William Black Post- 
Graduate School of Medicine of the Mount . Sinai 
School of Medicine, City University of New York, an- 
nounce a postgraduate course, "Issues in Medical Ge- 


` netics,” to be presented March 23, 1979, from 9:00 А.м. 


to 5:00 p.m. (one session). The course will be held at the 
Mount Sinai Medical Center, New York, New York 

Apply to: Director, The Page and William Black 
Post-Graduate School of Medicine, Mount Sinai School 
of Medicine, One Gustave L. Levy Place, New York, 
New York 10029. 


Health Policy and Chronic Illness: The 
National Debate 


"Health Policy and Chronic Illness: The National 
Debate," a national symposium designed to bring to- 
gether health science practitioners and distinguished 
scholars in the area of health policy and chronic illness, 
is planned for February 17 and 18, 1979, at the 
Sheraton-Palace Hotel, San Francisco, California. The 
symposium is sponsored by the University of Califor- 
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nia, San Francisco Schools of Medicine, Nursing, Den- 
tistry, and Pharmacy, Continuing Education in Health 
Sciences, the Health Policy Program and the Mul- 
tipurpose Arthritis Center. 

For information please contact: Ms. Bruce, Univer- 
sity of California, San Francisco, Continuing Education 
in Health Sciences, 1343 3rd Ave., San Francisco, 
California 94143. 


National Institute of Health Consensus 

Development Conference on Antenatal Diagnosis 

A Conference on Antenatal Diagnosis, sponsored by 
the National Institute of Child Health and Human De- 
velopment, will be held March 5-7, 1979, at the Masur 
Auditorium, Clinical Center, National Institutes of 
Health, Bethesda, Maryland. 

Inquiries about the Conference and requests for 
copies of the Task Force reports in advance of the 
meeting may be addressed to: Office of Research Re- 
porting, NICHD, Bldg. 31, Room 2A34, Bethesda, 
Maryland 20014. 


Genetics and Teratology 


The Department of Obstetrics and Gynecology of 
The University of lowa College of Medicine announces 
a postgraduate course entitled “Genetics and Teratol- 
ogy,” to be held in Iowa City, Iowa, on May 21- 22, 
1979. Topics covered will include prenatal diagnosis, 
fetoscopy, the teratogenicity of drugs, irradiation and 
infectious agents, the genetics of abortion, and the eval- 
uation and management of sex chromosome abnormal- 
itiés and ambiguous genitalia. The inheritarice patterns 
and recurrerice risks of common malformations and 
diseases will also be discussed.-Guest speakers will in- 
clude Andre E. Hellegers, M.D., John C. Hobbins, M.D., 
james N. Macri, Ph.D., and Joe Leigh Simpson, M.D. 

For registration and information contact: Office of 
Continuing Medical Education, T'he University of Iowa 
College of Medicine, 285 Med Labs, Iowa City, Iowa 
52242. Telephone: (319) 353-5763. 


Postgraduate course: Basic and Advanced 

Gynecologic Urology: Theory and Practice 
. À postgraduate course, Basic and Advanced Gyneco- 
logic Urology: Theory and Practice, will be presented 
by Women's Hospital of Memorial Hospital Medical 
Center of Long Beach, California, Center for Health 
Education, and the University of California at Irvine, 
March 14-16, 1979, at The Inn at the Park, near Dis- 
neyland, Anaheim, California. 
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The basic course will provide a review of the neu- 

rophysiology of micturition, bladder and urethral 
physiology, and discussions of the urodynamic, en- 
doscopic, and psychiatric evaluation of lower urinary 
tract pathology. The advanced course will provide an 
in-depth review of urodynamics, surgical techniques, 
and special evaluation procedures. 
. Faculty will include: Drs. W. E. Bradley, C. P. 
Hodgkinson, T. A. McCarthy, J. R. Robertson, S. L. 
Stanton, C. B. Stone, and E. A. Tanagho. Program 
Coordinator is D. R. Ostergard, M.D. 

. This course has been approved for 21 cognates by 
the American College of Obstetricians and Gy- 
necologists and 20 hours of Category I Continuing 
Medical Education Credit. 

For further information contact: Program Coor- 
dinator, Center for Health Education, 2801 Atlantic 
Ave., P.O. Box 1428, Long Beach, California 90801. 


Recent Advances in Diagnostic Modalities 

and Therapy for Breast Cancer 

The Beth Israel Medical Center and the American ` 
Cancer Society, N. Ү. С. Division, Inc., will cosponsor a 
course, "Recent Advances in Diagnostic Modalities and 
Therapy for Breast Cancer," March 14, 1979, at the 
Beth Israel Medical Center. 

For information contact Beverly R. Lawrence, 
Post-Graduate Education Office, Beth Israel Medical 
Center, 10 Nathan D. Perlman Place, New York, New 
York 10003. 


J. Donald Woodruff Symposium on 
^ Gynecologic Oncology 

The Division of Gynecologic Oncology of The Johns 
Hopkins Medical Institutions will present the J. Donald 
Woodruff Symposium on Gynecologic Oncology, 
March 15-17, 1979. 

For further information contact: Office of Continu- 
ing Education, Turner Room 22, 720 Rutland Ave., 
Baltimore, Maryland 21205. 


Infections in Gyriecology and Obstetrics 

The Department of Gynecology arid Obstetrics of 
The Johns Hopkins University School of Medicine will 
present a course entitled, "Infections in Gynecology 
arid Obstetrics," March 80-81, 1979. 

For further information contact: Office of Continu- 
ing Education, Turner Room 22, 720 Rutland Ave., 
Baltimore, Maryland 21205. І 


` INDEX TO ADVERTISERS 










































































AMI 

Classified = es 47 
Bristol Laboratories 

CisPlatin _ — = 17, 18 
Burroughs Wellcome Со. 

Empirin Compound with Codeine = 4 
Community Hospital of Monterey Peninsula 

Classified = = — 49 
Dorsey Laboratories 

Bellerga-S. .————--— Third Cover, Fourth Cover 
Eaton-Merz Laboratories, Inc. 

Encare Oval . — —— Seed BOL Sh 
Hamilton and Associates, Paula 

Classified e a 14 
Howard Tours, Inc. 

Orient Tours eae 14 
Lederle Laboratories 

Materna 1/60 = CERTES 
Mead Johnson Pharmaceutical Division 

Duricef —— S = 35, 36, 37, 38, 39, 40 

Estrace >= ————— dda 92) 995.0% 
MedaSonics 

Model FP3A Ultrasound Stethoscope —2————————— 3 
Merrell-National Laboratories 

AVC. == eee E __ 44, 45 

Вепаесіт — P - __— 46, 47 
New York University 

Symposium — DATEN EENE 
Ortho Pharmaceutical Corporation 

Mot Oaa ea eS жеме 52, 53, 54 

Monistat 7 5-2 2 28,29 

Sultrin mc 22,23 
Purdue Frederick Company, The 

Senokot-S ae eee Te ee POS 8 
Reed & Carnrick 

Trichotine "——————— es 50,51 
Reynolds Industries, Inc., R.J. 

Classified ——---------------------- 41 
Rush-Presbyterian St. Luke’s Medical Center 

Classified ie See ar =, 
Saginaw Cooperative Hospitals, Inc. 

Classified = — ee a ee HáÓ 44 
Searle & Co., G.D. 

Demulen E 10, 11, 12 
Syntex Laboratories, Inc. 

Brevitoni = = = a eS es Second Cover, 1, 2 
University Associates for International Health Inc. 

Classified =_= S 14 
University of Florida Health Center 

Classified m Soe ctas uiis 44 
University of Illinois School of Medicine 

Classified —----------------------- 41 
Upjohn Company, The 

Cleocin Phosphate —————————————————— 20, 21 
Women and Infants Hospital 

Classified a E = 16 
Wyeth Laboratories 

Lo/ Ovral-Ovral —————— = E 24, 25, 26 





Zeiss Inc., Carl 
Colposcope 9 = - 





While every precaution is taken to insure accuracy, we cannot 
guarantee against the possibility of an occasional change or omission in the 
preparation of this index. 


TM 

= 
BELLERGAL S... 
Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP, central 
sedative (Warning: May be habit forming), 
40.0 mg; Gynergen (ergotamine tartrate, 
USP) sympathetic inhibitor, 0.6 mg; 
Bellafoline (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic 
inhibitor, 0.2 mg 


Properties and Therapeutics: Based on 
the concept that functiona! disorders 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
systems, the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response 

Menopausal disorders with hot flashes, 
sweats, restlessness and insomnia 
Cardiovascular disorders with palpitation, 
tachycardia, chest oppression and 
vasomotor disturbances 

Gastrointestinal disorders with hypermotility, 
hypersecretion, “nervous stomach, and 
alternately diarrhea and constipation 
Genitourinary —uterine cramps, etc 
Premenstrual tension 


Interval treatment of recurrent, throbbing 
headache 





Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
sion, impaired hepatic or renal function, 
sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components. 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming 


Side Effects: Blurred vision, dry mouth, 
flushing, drowsiness occur rarely 


Dosage: Bellergal-S Tablets: One in the 
morning and one in the evening 


How Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100 


LABORATORIES y 


Division of Sancoz, Inc. 
LINCOLN. NEBRASKA 68501 


NONHORMONAL therapy | 


~ for menopausal 
vasomotor instability 
Is receiving 
renewed attention. 


BELLERGALS 


TABLETS 








Each Bellergal-S Tablet contains. phenobar- 

bital, USP central sedative (Warning May be 

habit forming), 40.0 mg, Gynergen® (ergota- 

mine tartrate, USP) sympathetic inhibitor 0.6 

mg. Bellafoline® (levorotatory alkaloids of bella- 

gonda as malates) parasympathetic inhibitor, 
2 mg 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets'in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response—hot flashes, 
sweats, restlessness, and insomnia. 
Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instabilitv. 


So when estrogen 
therapy is undesirable... 
prescribe 
Bellergal-S Tablets. 


Please see prescribing information 
on an adjoining page. 
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1 пе sounaing or tne uterus 
prior to the insertion of an IUD 
is an integral part of the 
insertion procedure that should 
not be neglected....the size of 
the uterus is an important 
factor in the level of efficacy the 
patient may expect to experi- 
ence with an IUD? 





Gibor, Y.; Deysach, L., and Nissen, C. H.: J. Reprod. 
Med. 11:205-208 (November) 1973. 


Mark-7 


(disposable intrauterine sound) 


It sounds right. 


M flexibility for ease of insertion 


B narrow diameter for patient 
comfort 

small 3-mm. diameter 
facilitates sounding, even in 
nulliparas 


B sensitivity to touch 

hold the Mark-7 gently be- 
tween thumb and forefinger 
during the sounding procedure 


m clear and accurate reading 
for patient screening and for 
recording in chart 

after insertion of sound to 
fundus, if not already there, 
push slide to the cervix; lift 
proximal end of slide to lock it 
in place on the sound; remove 
the sound and accurately read 
depth at pointer in window 

of slide 


а simple determination of 
uterine depth and position 
cervical stop allows parallel 
setting of the Cu-7 inserter for 
accurate fundal placement 


m convenient sterile packaging 
see the directions for use 
included with each single-use 
unit and package—the Mark-7 
is available in 12s and 30s 


| SEARLE | Searle Laboratories 
Division of G D Searle & Co 
Box 5110, Chicago. Illinois 60680 




















Cu-7* intrauterine copper contraceptive 
Description 
The plastic component of the Cu-7 is composed of pharmaceutical grode 
polypropylene homopolymer with barium sulfate added to render it 
rodicpoque Its shope approximates the number 7 It is Subs'ontiolly 
smol'er thon previously available intrauterine devices; the vertical 
dimension measures 36 mm. and the horizontal, 26 mm 
Сое around the vertical limb is a pure. virgin electrolytic copper wire 
providing 200mm’ of exposed copper surface area A polypropylene 
retrieval thread is fastened to the free end of the vertical limbof the Cu-7 
The Cu 15 supplied with о simple tubular polypropylene inserter. All 
components are sterile 


Mode of Action 
Available dato indicate that the contraceptive effectiveness of "ће Cu-7 
15 enhanced оу о minute quantity of copper released continuously from 
the coiled copper into the uterine cavity 

The exact mechanism by which metallic copper enhances the contra- 
ceptive effect of an IUD has not been conclusively demonstrated Various 
hypotheses have been advanced, the most common being thar copper 
placed in the uterus interferes with enzymatic or other processes that 
regulote blastocyst implantation 

Animal studies suggest that copper may play an additional role by 
reduction of sperm transport within the uterine environment 


Indication and Usage 
The Cu-7 is indicated for contraception 


Contraindications 

The Cu-7 should not be inserted when any of the following conditions 
exis! pregnancy or suspicion of pregnancy; abnormalities of the uterus 
resulting in distortion of the uterine Cavity; acute pelvic inflammatory 
disecse or a history of repeated pelvic inflammatory disease: postpartum 
endometritis or infected abortion in the post three months; known or 
Suspected uterine or cervical disease such as hyperplasia or carcinoma 
including unresolved, abnormal “Pap” smear, vaginal bleeding of un 
known etiology, untreated acute cervicitis until infection is controlled. 
diagnosed Wilsons disease, known or suspected allergy to copper 

Previous ectopic pregnancy, and significant anemia 


Warnings 
1. Praananc« (o) Long-term effects The long-term effects on the off 
spring of the presence of copper in the uterus when pregnancy occurs 
with the Cu7 are unknown 

(b) Septic abortion Reports hove indicated an increased incidence of 
Septic abortion associated in some instances with septicemia, septic 
Shock and death in patients becoming pregnant with an IUD in place 
Most of these reports have been associated with the mid-trimester of 
pregnancy In some coses, the initial symptoms have been insidious and 
not easily recognized If pregnancy should occur with о Cu-7 in situ, the 
Cu7 should be removed if the thread is visible ог. f removal proves to be 
or would be difficult, interruption of the pregnancy should be considered 
and offered to the patient as an option bearing in mind that the risks 
associated with an elective abortion increase with gestationo! age 

(с) Continuation of pregnancy. If the patient chooses to continue the 
Pregnancy опа the Cu-7 remains in situ, she must be warned of the 
increased risk of spontaneous abortion and the increased risk cf Sepsis, 
including death The patient must be closely observed and she must be 
advised to report immediately all abnormal symptoms, such as flu-like 
syndrome, fever, abdominal cramping and pain bleeding. or vaginal 
discharge, becouse generalized symptoms of septicemia moy be 
insidious 


2 Ectonic pregnoncy (a) А pregnancy which occurs with an IUD in situ 
's more likely to be ectopic than о pregnancy occurring without an IUD 
Therefore, patients who become pregnant while using o Cu7 should be 
Carefully evaluated for the possibility of on ectopic pregnancy 

(bi Special attention should be directed to potients with delayed 
menses, slight metrorrhagia and/or unilateral pelvic poin, anc to those 
Patients who wish to interrupt a pregnancy occurring in the presence 
of a Cu7 to determine whether ectopic pregnancy has occurred 





3 Pelvic infection An increased risk of pelvic inflammatory disease 
associated with the use of IUDs hos been reported While unccnfirmed 
this risk oppears to be greatest for young women who оге nulliparous 
‘and/or who have о multiplicity of sexual partners Salpingitis can result 
in tubal damage and occlusion. thereby threatening future fertility 
Therefore, ıt 15 recommended that patients be taught to look for 
Symptoms of pelvic inflammatory disease The decision to use an IUD 
тп а particu'ar case must be mode by the physician ond patient with the 
Consideration of а possible deleterious effect on future fertility 

Pelvic infection may occur with о Cu-7 in situ and at times result in 
the development of tubo-ovarian abscesses or general peritonitis The 
symptoms cf pelvic infection include new development of menstrual 
diso'ders (prolonged or heavy bleeding). abnormal vaginal discharge. 
abdominal or pelvic pain. dyspareunia, fever The symptoms are es. 
pecially significant if they occur following the first two or three cycles 
after insertion Appropriate aerobic and anaerobic bacteriologic studies 
should be done ond antibiotic therapy initiated promptly If the infection 
does not show morked clinical improvement within 24 to 48 hours. the 
Cu-7 should be removed and the continuing treatment reassessed on the 
basis of the results of culture and sensitivity tests 








4 Embedment Portia! penetration or lodging of the Cu-7 in the en 
dometrium ог myometrium can result in о difficult removal This may 


occur more frequently in smaller uter: (See removal instructions ) 


5. Perforation Partial or total perforation of the uterine wall or cervix 
may occur with the use of the Cu-7. usually during insertions into 
Patients sooner than two months after abortion or delivery or in uterine 
cavities too smoll for the Cu7 The possibility of perforation must be 
Кер" in mind during insertion and ot the time of any subsequent examina- 
tion If pertoration occurs. laparotomy or laparoscopy should be per- 
formed 05 soon as medically feasible and the Cu-7 removed Abdominal 
adhesions, intestinal penetration. intestinal obstruction, ond local 
inflammatory reaction with abscess formation and erosion of adjacent 
viscera may result if the Cu-7 1s left in the peritoneal cavity 


6 Medical diathermy The use of medical diathermy (short-wave and 
microwave; in a patient with о metal-containing IUD may cause heat 
injury to the surrounding tissue Therefore. medical diothermy to the 
abdominal and sacral areas should not be used on patients using a Cu-7 


7 Etfects of copper Additional amounts of copper available tc the body 
from the Cu7 may precipitate symptoms in women with undiagnosed 
Wilsons disease The incidence of Wilsons disease is 1 in 200.000 





Precautions 

1 Patient counseling Prior to the insertion the physician. nurse. or other 
trained health professional must provide the patient with the Ponent 
Brochure The patient should be given the opportunity to read the 
brochure and discuss fully any questions she may have concerning the 
Cu7 as well as other methods of contraception 


2 Patient evolugtion ond clinical considerations (a) Acomplete medical 
history should be obtained to determine conditions that might influence 


the selection of an IUD. A physical examination should include о pelvic 
examination, "Pop" smear, gonorrhea culture ond, if indicated. Oppropri- 
ate tests for other forms of venereal disease The physician should 
determine that the patient is not pregnant 

(b) The wterus should be carefully sounded prior to the insertion to 
determine the degree of potency of the endocervical cana and the 
internal os. and the direction and depth of the uterine cavity Exercise 


соге to avoid perforation with the sound DO NOT USE THE Cu-7 


INSERTION INSTRUMENT AS A SOUND In occasional cases, severe 
Cervical stenosis may be encountered Do not use excessive force to 
overcome this resistance 

(c) The uterus usually sounds to a depth of 6to8cm Insertion of aCu-7 
into а uterine cavity measuring less than 6 5 cm by sounding may in 
crease the incidence of pain, bleeding. partial or complete expulsion 
Perforation, and possibly pregnancy 

(9) To reduce the possibility of insertion in the presence of an existing 


undetermined pregnancy, the optimal time for insertion is the latter px 
of the menstrual flow or one or two days thereafter The Cu-7 sheuld n 
be inserted post partum or post abortion atil involution of the*uter 
ıs complete The incidence of perfosation and expulsion is greater 
involution 15 not complete 

It is, however, necessary to place the Cu- os high os possible with 
the uterine cavity to help avoid partial or complete expulsion that cou 
result in pregnancy. 

Since the Cu-7 represents a different design in intrauterine contrace 
тюп, physicians are cautioned that it is imperative for them to becon 
thoroughly fomilior with the instructions for use before attemptir 
placement of the Cu7 

(е) IUDs should be used with caution in those patients who have c 
anemia ог о history of menorrhagia or hypermenorrhea Patien 
experiencing menorrhagio and/or metrorrhagia following IUD insertie 
тоу be at risk for the development of hypochromic microcytic anemi 
Also. IUDs should be used with caution in patients receiving оп! 
coagulants or having о coagulopathy 

(f) Syncope, bradycardia or other neurovascular episoces may occi 
during insertion or removal of IUDs, especially n patients with 
Previous disposition to these conditions 

9) Patients with valvular or congenital heart disease are more pror 
to develop subacute bacterial endocarditis than patients who do n 
have valvular or congenital heart disease Use of on IUD in these patien 
may represent о potential source of septic emboli 

h) Use of on IUD in those potients with acute cervicitis should E 
postponed until proper treatment hos cleared up the infection 

(i) Since the Cu7 mov be partially or completely expelled, patien 
should be reexamined and evaluated shortly after the first postinsertio 
menses, but definitely within three months after insertion. Thereoftc 
annual examination with appropriate medical and laboratory evaluatio 
should be carried out. The Cu-7 should be replaced every three year: 

1) The patient should be told that some bleeding or cramps may occu 
during the first few weeks after insertion, but if these symptoms continu 
ог are severe she should report them to her physician She should b 
instructed on how to check after each menstrual period tc make certai 
that the thread still protrudes from the cervix and cautioned that ther 
'5 no Contraceptive protection if the Cu-7 has been expelled She shoul 
also be cautioned not to dislodge the Cu-7 by pulling on the thread. If 
рого! expulsion occurs, removal is indicated and о new Си7 may b 
inserted. The patient should be told to return within three years fo 
removol of the Cu-7 and for replacement if desired 

(k) A copper-induced urticarial allergic skin reaction may develop ı 
women using о Copper-containing IUD If symptoms of such оп allergi 
response occur, the patient should be instructed to tell the consultim 
physician that о copper-containing device is being used 

1) The Cu7 should be removed for the following medical reasons 
menorrhagia and/or metrorrhagia producing significant anemia, uncon 
trolled pelvic infection; intractable pain often aggravated by inter 
Course, dyspareunia, pregnancy, if the thread is visible, endometrio 
or cervical malignancy. uterine or cervical perforation. or any indicatior 
of partial expulsion 

(т) If the retrieval thread cannot be visualized ıt may have retractec 
into the uterus ог have been broken off, or the Cu-7 may have beer 
expelled Localization usually may be made by feeling with а probe, i! 
not. х-гоу ог sonography con be used. When the physician elects tc 
recover а Cu-7 with the thread no! visible, the removal instructions 
should be considered 

(п) If опу patent with о Cu7 suddenly develops overt clinical 
hepatitis or abnormal liver function tests. appropriate diagnostic pro 
cedures should be initiated 


Adverse Reactions 
Perforations of uterus and cervix have occurred Pertoration into the 
abdomen has been followed by abdominal adhesions, intestinal pene 
tration, intestinal obstruction, local inflammotory reaction with abscess 
formation and erosion of adjacent viscera Pregnancy hos occurred with 
the Cu7 in situ and when the Cu-7 has been partially or completely 
expelled 

The incidence of spontaneous abortion. when conception occurs with 
intrauterine devices in situ. appears to be increased over that in unpro- 
tected women Insertion cramping, usually of по more thar o few seconds 
uration. may occur, however, some women may experience residual 
cramping for several hours or even days. Intermenstrval spotting or 
bleeding or prolonged or increased menstrual flow тоу occur 

Pelvic infection including salpingitis with tubol damage or occlusion 
hos been reported This may result in future infertility Complete or 
partial expulsion of the Cu-7 may sometimes occur particularly in those 
patients with uteri measuring less than 6 5 ст by sounding Urticarial 
allergic skin reaction may occur. The following complaints have also 
been reported with IUDs although their relation to the Cu-7 hos not been 
established amenorrhea or delayed menses, Боскосһеѕ. cervical 
erosion, cystic masses in the pelvis, vaginitis, leg pain or soreness, 
weight loss or gain, nervousness, dyspareunia, cystitis endometritis, 
septic abortion, septicemia, levkorrhea ectopic pregnancy. difficult 
removol. uterine embedment. onemia, pain, neurovascular episodes 
including bradycardia ond syncope secondary 10 insertion, dys- 
menorrhea. and fragmentation of the IUD 


Directions for Use 
The Cu-7 is to be placed within the uterine cavity See the Procedure for 
Insertion for two insertion techniques 

The small diometer of the Cu-7 facilitates easy insertion in nulligravid- 
ous and nulliparous, as well as porous women The optimal time of 
insertion 15 during the latter part of the menstrual flow or one or two doys 
thereafter The cervical canal is relatively more patent о" this time, and 
there is little chance that the patient may be pregnant 

Present information indicates that efficacy is retained for 36 months 
There ıs no evidence that contraceptive efficacy decreases with time up 
to three years of use, but until adequate dato indicating a longer effective. 
life become available, the Cu-7 must be removed within 36 months from 
the date of insertion and a new one inserted if desired If partial ex- 
pulsion occurs, removal is indicated, ond a new Cu-7 may be inserted. 
Removol of the Cu-7 may also be indicated in the even! of heavy or 
persistent bleeding 

The physician should become thoroughly familiar with the instructions 
for use before attempting insertion or removal of the Cu? 


Clinical Studies 
Different event rotes have been reported with the use of different 
intrauterine contraceptives. Inasmuch as these rates are usually derived 
from separate studies conducted by different investigators in several 
population groups, о comparison cannot be made with pracision Even in 
different studies with the same contraceptive, considerably different 
rates are likely to be obtained because of differing characteristics of the 
Study population Furthermore, event rates per unit of time tend to be 
lower as clinical experience is expanded, possibly due to retention in the 
clinical study of those patients who accept the treatment regimen. not 
having discontinued due to adverse reactions or pregnancy, so that those 
remaining in the study were those less susceptible In clinical trials of 
the Cu-7 conducted by Searle Laboratories, use effectiveness wos 
determined as follows for parous and nulliparous women, as 'obuloted 
by the life table method (Rotes are expressed as cumulative events 
per 100 women through 12. 24, and 36 months of use ) 

This experience encompasses 399,054 woman-months of use, in- 
cluding 12 months for 11.852 women, 24 months for 8.309, and 36 
months for 3.885 







12 Months. 24 Months 36 Months * 
Porous Nulliparous |Parous Nulliparous | Parous Nulliporous 
Pregnancy 1.9 1.6 25 34 33 
Expulsion 57 80 92 73 9.6 
Medical removal 10.7 13.7 244 — 284 
Continuation 739 — 675 25.8 9.5 





How Supplied - 
Available in cartons of 6 and boxes of 30 and 100 sterile units (Cu-7 with 
on inserter) and sufficient patient leaflets and ident fication cards 





Please see complete product labeling for insertion and removal 
techniques 
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contraceptive) 


No other Е 
single contraceptive combines 


all these advantages: 


Effectiveness 

m approaches that of “the Pill" 
—more than 98-percent effec- 
tive in preventing intrauterine 
pregnancy! 


Pregnancy Rates (per 100 women per year of use) 





First Year Second Year Third Year 
р n p n p n 
19 16 1.4 13 0.9 1.6 
P=parous п = nulliparous 
Есопоту 


m costs less, on the average, than any of these 
other methods?: 


Estimated Cost of Contraception 


for a Four-Week Period 


$5. 
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Methods of Contraception 





Comfort 


m insertion and use well 
tolerated by nulliparas as well 
as multiparas 

m smallest inserter diameter of 
all ICIDs—only 3.07 mm. 


Convenience 
m most convenient of any method for the 
patient 

"Once inserted, the ICID continues to exert 
its contraceptive action without requiring 
sustained patient motivation: ! 
Note: The Cu-7 must be replaced every three 
years. 


Acceptance 


m low discontinuation rate due to expulsion, 
pain or bleeding, P.I.D. or perforation, even for 
nulliparas? 


*Based on an average insertion cost of $50, including one postinsertion checkup 
and 36 months of use. Fees range from "cost" to $150. 

+Based on an assumed usage rate of three times per week. 

+Based on an average cost of 17€ per application of jelly or cream. Cost and 
fitting of diaphragm are additional. 

§Based on an average cost of 17€ per application of foam or gel. 

llBased on an average retail cost per condom of 32€. 

"i Pill prices range from less than pharmacy cost to about $5.50 per cycle; fees 
for initial and subsequent exams are not included. 


References: 1. Rao, R. P., and Scommegna, A.: Intrauterine Contraception, 
Am. Fam. Physician 16:177-185 (November) 1977. 2. Data on file at Searle 
Laboratories. 


Please consult product information on preceding page. 


(SEARLE | Searle Laboratories 
Division of G.D. Searle & Co 
Box 5110, Chicago, Illinois 60680 BB1 


How much 
estrogen 

does it really take 
to control 
nature? 


A lot less than everyone once thought. Just a few years ago, a 50-mcg 
dosage was considered low. Today, there's an effective combination oral 
contraceptive containing 30 mcg of estrogen: Loestrin 1.5/30. 

In spite of a 40% reduction in the dose of estrogen, efficacy of Loestrin 
1.5/30 is considered comparable to that of combination oral contracep- 
tives containing higher levels of estrogen. 

Irregular bleeding is somewhat more frequent with 
Loestrin 1.5/30 than with combinations containing larger 
doses of estrogen. With continued use, however, the 
frequency decreases. 

And if you're concerned about your patients' intake 
of estrogen over an extended period of time, Loestrin 
1.5/30 contains 30 mcg of ethinyl estradiol, so 
patient exposure to estrogen is reduced. 


LOESIRIN 15/30 


(15 mg norethindrone acetate and 
Y mcg ethinyl estradiol tablets, USP) 


a 30-mcg alternative to higher estrogen 





. Cerebrovascular disorders. 


rate of 0.49 per 100 woman years. 
 Dose-related risk of t 


Гу - 
^ E 
Brief Summary of Prescribing Information 
LOESTRIN® 1.5/30 


(1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, USP) See section under 
Special Notes on Acministration and How Supplied. 
DESCRIPTION і 
Loestrin 1.5/30 Products аге progestogen-estrogen combinations. 
INDICATION AND USAGE 
Loestrin 1.5/30 Products are indicated for the prevention of pregnancy in women who elect to 
use oral contraceptives. 
In clinical trials with Loestrin 1.5/30 involving 17.139 therapy cycles, there was a pregnancy 


from oral contraceptives: Studies have shown à 
positive association between the dose of estrogens in oral contraceptives and the risk of 
thromboembolism. It is prudent and in keeping with good principles oftherapeutics to minimize 
exposure to estrogen. The oral contraceptive prescribed for any given patient should be that 
product which contains the least amount of estrogen that is compatible with an acceptable 
pregnancy rate and patient acceptance. 
CONTRAINDICATIONS 

1. Thrombophlebi:is or thromboembolic disorders 

2. A past history o! deep-vein thrombophlebitis or thromboembolic disorders 

3. Cerebral vascu ar or coronary artery disease 

4. Known or suspected carcinoma of the breast 

5. Known or suspected estrogen-dependent neoplasia 

6. Undiagnosed abnormal genital bleeding 

7. Known or suspected pregnancy (See No. 5 under WARNINGS.) 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from 
oral contraceptive use. This risk increases with age and with heavy smoking (15 or 















more cigarettes per day) and is quite marked in women over 35 years of age. 
Women who use oral contraceptives should be strongly advised not to smoke. 


The use of ora contraceptives is associated with increased risk of severa! serious 
conditions including thromboembolism. stroke, myocardial infarction, hepatic adenoma, 

. gallbladder disease, and hypertension. Practitioners prescribing oral contraceptives 
should be familiar with the following information relating to these risks. 


1, Thromboembolic Disoraers and Other Vascular Problems: An increased risk of thromboem- 
bolic and thrombotic disease associated with the use of oral contraceptives is well- 
established. Studies have demonstrated an increased risk of fatal and nonfatal venous throm- 
boembolism and stroke, both hemorrhagic and thrombotic. 

+ In a collaborative study in women with and without predisposing 
causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in use's than 
nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater. 
м infarction: An increased risk of myocardial infarction associated with ога! 
contraceptives has deen reported confirming a previously suspected association. These 
studies found that the greater the number of underlying risk factors (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 
coronary artery disease, the higher the risk of developing myocardial infarction, regardless of 
whether the patient was an oral contraceptive user or not. Oral contraceptives, however, were 
found to be a clear additional risk factor. Ў 

It has been estimated that users who do not smoke (smoking is considered a major predis- 
posing condition to myocardial infarction) are about twice as likely to have a fatal myocardial 
infarction as nonusers who co not smoke. Oral contraceptive users who are smokers have 
about a fivefold increased risk of fatal infarction compared to users who do not smoke, but 
abouta tenfold to twelvefold increased risk compared to nonusers who do not smoke. The 
amount.of smoking s also an important factor. 
Risk of dose: In an analysis of data, British investigators concluded that the risk of throm- 









| - boembolism including coronary thrombosis is directly related to tne dose ofestrogen used in 


pu oral contraceptives. however, the quantity of estro 
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jen may not be the sole factor involved. 


timate of excess mortality from circulatory diseases: The risk cf diseases ofthec rcula- 


tory system is concentrated in older women. in those with a long duration of use, and in C. ga- 


rette smokers. \ 

A study of available data from a variety of sources concluded that the mortality associated 
with all methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke. 

The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic 
toxemia, and espec ally by cigarette smoking. 

. The physician and the patient should be alert to the earliest manifestations of thromboem- 
bolic and thrombotic disorders. Should any occur or be suspected, the drug should be 
discontinued immediately. 

A fourfold to sixfoid increased risk of postsurgery thromboembolic complications has been 
reported in users. If feasible, oral contraceptives should be discontinued atleast four weeks 
before surgery of a type associated with an increased risk of thromboembolism or prolorged 


. immobilization. 


2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis ог retinal thrombosis, have 
been associated with the use of oral contraceptives. Discontinue the oral contraceptive if there 
is unexplained sudden or gradual, partial, or complete loss of vision, onset of proptosis or 
diplopia; papilledema; or retinal vascular lesions. 

3, Carcinoma: Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast, cervix, vagina, and liver. 

in humans. an increased risk of endometrial carcinoma associated with the prolonged use of 
exogenous estrogen in postmenopausal women has been reported. However, there IS пс 
evidence suggesting increased risk of endometrial cancer in users of conventional combina- 
tion or progestogen-only oral contraceptives. 

Studies found no evidence of increase in breast cancer in women taking oral contraceptives; 
however, an excess risk in users with documentec benign breast disease was reported. 

There is no confirmed evidence cf an increased risk of cancer associated with oral contra- 
ceptives. Close clinical surveillance of users is, nevertheless. essential. In cases of un- 
diagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy Women with a strong family history of breast cancer, or 
who have breast nodules, fibrocystic disease, or abnormal mammograms, should be monitored 
with particular care 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be associated with cral 
contraceptives. Because hepatic adenomas may rupture and may cause death through 
intra-abdominal hemorrhage, they should be considered in women presenting abdominal pain 
and tenderness, abdominal mass, or shock 

A few cases of hepatocellular carcinoma have been reported in women taking oral contra- 
ceptives. The relationship of these drugs to this tyoe of malignancy is not known at this time 

5 mo in or Immediately Preceding Pregnancy. Birth Defects in Offspring. and Malignancy in 
парве fspring: During early pregnancy, female sex hormones тау seriously damage the 
offspring 
. An increased risk of congenital anomalies, including heart defects and limb defects, has 

«been reported with the use of oral contraceptives in pregnancy 

There is some evidence that triploidy and possibly other types o! polyploidy are increased 
among abortuses from women whc become pregnant soon after ceasing oral contraceptives. 

Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed two consecutive menstrual periods. If the patient has not adhered to the schedule, 
the possibility of pregnancy should be considered at the time of the first missed period, and oral 
contraceptives should be withheld until pregnancy has been ruled out. If pregnancy is con- 
firmed, the patient should be apprised of the potential risks to the fetus and the advisab) ity of 
continuation of the oregnancy should be discussed. 





Women who discontinue oral contraceptives with the intent of becoming pregnant should ~ 


use an alternate form of contraception for a period of time before attempting to conceive. _ 

Administration of progestogen-only or progestogen-estrogen combinations to induce E 
withdrawal bleeding should not be used as a test of pregnancy m. 

6. Gallbladder Disease: Studies report an increased risk of surgically confirmed gallbladder - 
disease in users of oral contraceptives. Ope - 

7. Carbohyarate and Lipid Metabolic Effects: Because decreased glucose tolerance has be 
observed in a significant percentage of patients, prediabetic and diabetic patients should be | 
carefully observed while receiving oral contraceptives. 

An increase in triglycerides and tota! phospholipids has been observed. с 

8. Elevated Blood Pressure: An increase in blood pressure has been reported in patients — 
receiving oral contraceptives. The prevalence in users increases with longer exposure. n 
aiso strongly correlated with development of hypertension. Women who previouslyhavehad _ 
hypertension during pregnancy may be more likely to develop elevation of blood pressure. — . 

9 Headache: Onset or exacerbation of migraine ог development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral contracep! 

10. Bleeding Irregularities: Breakthrough bleeding, spotting, and amenorrhea are frequen! 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding. nonfunct 
causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, adequate - 
diagnostic measures are indicated to rule out pregnancy or malignancy. А 

Women with a past history of oligomenorrhea or secondary amenorrhea, or young women _ 
without regular cycles should be advised that they may have a tendency to remain anovulat 
or to become amenorrheic after discontinuation of oral contraceptives. NH 

11. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contraceptive 
failures. 

12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore, a small _ 
traction of the hormonal agents in oral contraceptives has been identified in the milk of mothe: 
receiving these drugs. 

PRECAUT А 

1.A complete medical and family history should be taken prior to the initiation of oral 4 
contraceptives. The pretréatment and periodic physical examinations shouldinclude special _ 
reference to blood pressure, breasts, abdomen, and pelvic organs, including Papanicolaou 
smear and relevant laboratory tests. As a general rule, oral contraceptives should not be 
prescribed for longer than one year without another examination. 

2 Preexisting uterine leiomyomata may increase in size. 

3 Patients with a history of psychic depression should be carefully observed and the drug. 
discontinued if depression recurs to a serious degree. м 

4 Oral contraceptives may cause fluid retention and should be prescribed with caution, and 
only with careful monitoring, in patients with conditions which might be aggravated. 

5 Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. If jaundice develops, the medication should be discontinued 
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6. Steroid hormones may be poorly metabolized and should be administered with caution in ч, 


patients with impaired liver function. b 

7. Users may have disturbances in normal tryptophan metabolism, which may result ina — 
relative pyridoxine deficiency. 

8 Serum folate levels may be depressed. У 

9. de pathologist should be advised of oral contraceptive therapy when relevant specimens 
are submitted. - 

10. Certain endocrine and liver function tests and blood components may be affected. 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors VII, 

IX. and X; decreased antithrombin 3; increased norepinephrine-induced platelet aggregab 

(c) Increased thyroid-binding globulin (TBG) leading to increased circulating total thyroid 
hormone (d) Decreased pregnanedio! excretion. (e) Reduced response to metyrapone test. — 
Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding have - 
been associated with concomitant use of rifampin and an association has been suggested with 
barbiturates, e om phenytoin sodium, and ampicillin. xt 
ADVERSER ONS 

An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives. 

Thrombophlebitis; Pulmonary embolism; Coronary thrombosis: Cerebral thrombosis; 
Cerebral hemorrhage; Hypertension; Gallbladder disease: Benign hepatomas; Congenital - 
anomalies. 4 

There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional confirmatory studies are needed. Mesenteric thrombosis, = 
Neuro-ocular lesions, eg, retinal thrombosis and optic neuritis. 1 

The following adverse reactions have been reported in patients receiving oral contracept 
and are believed to be drug-related: Nausea and/or vomiting, usually the most common 
adverse reactions, occur in approximately 10 percent or less of patients during the first сус 
Other reactions, as a general rule, are seen much less frequently or only occasionally: gast 
testinal symptoms; breakthrough bleeding. spotting; change in menstrual flow; dysmeno! 
rhea; amenorrhea during and after treatment; temporary infertility after discontinuance of — 
treatment; edema; chloasma or melasma; breast changes: change in weight; changein = 
cervical erosion and cervical secretion; possible diminution in lactation when given immedi- 


ately post partum; cholestatic jaundice: migraine: increase in size of uterine leiomyomata; rash. 


(allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis; 
change in corneal curvature; intolerance to contact lenses. _ 

The following adverse reactions have been reported and the association has been neither 
confirmed nor refuted. 

Premenstrual-like syndrome: cataracts, changes in libido; chorea, changes in appetite; 
cystitis-like syndrome, headache; nervousness, dizziness. hirsutism: loss of scalp hair; 
erythema multiforme; erythema nodosum; hemorrhagic eruption; vaginitis: porphyria. 
Special Notes on Administration 
Loestrin 15/30 (1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, 
USP) — Menstruation usually begins two or three days, but may begin as late as the fourth or 
fifth day after discontinuing medication. 

Loestrin 
the fourth or fifth day, after the brown ferrous fumarate tablets have been started. 

Because of the relatively low estrogenic content, Loestrin 1 5/30 is not a good cyclic regula- 


p 


15/30 —Menstruation usually begins two or three days, but may begin as lateas - f 


tor There are patients whose inherent hormone balance will require larger amounts of estrogen - 


than that contained in Loestrin 1.5/30 to achieve cyclic regularit 
altered bleeding patterns, which do not conform to treatment 5с edules. 

The physician should be alert to the fact that the irregular bleeding patterns could mask 
bleeding from organic cause, and appropriate diagnostic measures Should be taken if the 
bleeding persists or continues after changing to a higher estrogen-content product. 

After several months, bleeding may be reduced to a virtual absence; reduced flow may bea - 
result of medication and not indicative of pregnancy. k 
HOW SUPPLIED 
Loestrin 15/30 is available in compacts each containing 21 green tablets and 7 brown 
tablets. Each green tablet contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl 
estradiol Each brown tablet contains 75 mg of ferrous fumarate. Available in packages of five 
compacts and packages of five refills. . 

Loestrin 15/30 is available in compacts each containing 21 tablets. Each green tablet 
contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl estradiol. Available in pack- 
ages of five compacts and packages of five refills. 


PARKE-DAVIS 


we 


PARKE-DAVIS 
Division of Warner-Lambert Company 


PD-JA-2105-I-P (11-78) Morris Plains, NJ 07950 


‚ These patients experience — - 




















P: 


A vailable - 
for the first time 


The ten-year cumulative author and 
subject index to volumes 100-129 
(1968-1977) of the AMERICAN 
"Ш JOURNAL OF OBSTETRICS AND 
§.: GYNECOLOGY is now available for 
your journal collection. It is a complete 
and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 
during the past ten years. 





The world-renowned “Gray 
Journal” is the oldest specialty journal 
devoted to obstetrics and gynecology. 


Now these influential papers, 
appearing between 1968-1977, have 
been cross-referenced to include 
over 23,100 subject entries. Each 
entry lists the complete article title, 
author(s), volume, page, and year of 
publication. 


The author index lists more than 13,850 contributors from this period, 
along with respective article title, author-to-author referral, volume, page, 
and publication date. ; 


The 479-page index is handsomely presented in a rust and gold cloth- 
cover volume. It is a must for every library concerned with obstetrics and 
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VISIT US AT THE OBSTETRICIANS 
AND GYNECOLOGISTS CONVENTIONS 
National Convention — Nurses Assoc., Amer. College 
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At Conrad Hilton Hotel, Chicago, Ill. 
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1979 ORIENT TOURS 


For Doctors Attending Tokyo, Oct. 25-31, 
IXth World Congress of Gynecology and Obstetrics 


$ TOTAL ROUNDTRIP AIRFARES 
Los Angeles/San Francisco - Tokyo 
Land services NOT necessary to qualify 


Oct. 21-31: On scheduled jumbo jet flights of scheduled airlines at 
lower airfares than on known charter flights. No land arrangements 
necessary. Only 50 doctors with six or more months membership in 
American Medical Association or American College of Obstetrics and 
Gynecology, with their wivés, will qualify either group of 100 eligible 
people for these very low airfares. 


ALSO AVAILABLE 


Tours combining airfares with land arrangements. Very highest quality 
throughout, such as deluxe and top first-class hotels, and in certain 
tours extensive Menem dinner parties, and folklore shows to 
assure that you will enjoy the Orient, not just see it. 


TOKYO ONLY—$899—Oct. 21-31—11 days 


For doctors concentrating their time on the medical sessions in Tokyo 
who desire only airfares, hotel, and transfers. 


JAPAN ONLY—$1099—Oct. 21-31—11 days 


For doctors unable to be absent from their practices very long who want 
to visit the classical city of Kyoto, in addition to Tokyo. 


TOKYO-HONG KONG—$1249—Oct. 23-Nov. 5—14 days 


Designed to enable doctors to concentrate their professional time at 
the medical sessions in Tokyo and enjoy vacation time in Hong Kong. 


ORIENT HILITES—$1399—Oct. 23-Nov. 7—16 days 


For doctors with limited time who want significant Orient coverage. 
Includes the “core” of the Orient: Japan, Taiwan, Philippines, Hong Kong. 


ORIENT GRAND—$1849—0ct. 23-Nov. 12—21 days 


Offers the ultimate, practically all of the Far East: Japan, Taiwan, Phil- 
ippines, (Bali) Indonesia, Singapore, Thailand, Hong Kong. If you have 
time, this is the program for you. 


Apply: HOWARD TOURS, INC. 


526 Grand Avenue; Oakland, California 94610 
Telephone: (415) 834-2260 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.95 
each, postpaid (3 for $14., 6 for $24.). Add 
$1.00 postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid — library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/924.) 


NEW SIZE (8%4” x 11") 3 cases/year 
О OLD SIZE (774" x 1012") copies prior to 1975 
(2 cases/year) 
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iSlaril LM. 
(hydroxyzine НСІ) 


100 mg/2 ml —50 mg/ml and 
25 mg/ml Vials and Isojects? 
preoperatively 
an 


postoperatively 
e allays presurgical anxiety... allays 
the anxiety that may heighten the 
perception of postoperative pain 
• may enhance the effects of analgesics 
and reduce narcotic requirements 


* controls postoperative emesis 


e vital signs are seldom impaired 
(Involuntary motor activity, includ- 
ing rare instances of tremor and 
convulsions, has been reported, 
usually with higher than recommen- 
ded dosage.) 


BRIEF SUMMARY 

VISTARIL® (hydroxyzine hydrochloride) 
Intramuscular Solution/For Intramuscular Use Only 
Contraindications: Hypersensitivity to hydroxyzine. 
The solution is for intramuscular use only and 
should not, under any circumstances, be injected 
subcutaneously, intra-arterially, or intravenously. 

Hydroxyzine, when administered to the pregnant 
mouse, rat, and rabbit, induced fetal abnormalities 
in the rat at doses substantially above the human 
therapeutic range. Since adequate data are not 
available to establish safety in early pregnancy, 
hydroxyzine is contraindicated during this period. 
Precautions: HYDROXYZINE MAY POTENTIATE 
THE ACTION OF CENTRAL NERVOUS SYSTEM 
DEPRESSANTS SUCH AS NARCOTICS AND 
BARBITURATES. In conjunctive use, dosage for 
these drugs should be decreased as much as 50°/o. 
Because drowsiness may occur, patients should 
be cautioned against driving a car or operating 
dangerous machinery. The usual precautions for 
intramuscular injection should be followed; soft- 
tissue reactions have rarely been reported when 
proper technique has been used. Hydroxyzine 
intramuscular solution should be injected well 
within the body of a relatively large muscle. Inad- 
vertent subcutaneous injection may result in signif- 
icant tissue damage. In adults, the preferred sites 
are the upper outer quadrant of the buttock (i.e., 
gluteus maximus), or the mid-lateral thigh. In 
children, preferably the mid-lateral muscles of the 
thigh. In infants and small children, the upper outer 
quadrant of the gluteal region should only be 
used when necessary, as in burn patients, in order 
to minimize the possibility of damage to the sciatic 
nerve. The deltoid area should be used only if 
well developed, such as in certain adults and older 
children, and then only with caution to avoid radial 
nerve injury. Intramuscular injections should not 
be made in the lower and middle thirds of the 
upper arm. Aspiration is necessary to help avoid 
inadvertent intravascular injection. 
Adverse Reactions: Drowsiness may occur; if so, it 
is usually transitory and may disappear in a few 
days of continued therapy or upon dosage reduc- 
tion. Dryness of the mouth may occur with higher 
doses. Involuntary motor activity, including rare 
instances of tremor and convulsions, has been 
reported, usually with doses considerably higher 
than those recommended. 
Supply: Vistaril (hydroxyzine НСІ) Intramuscular 
Solution: 25 mg/ml—10 ml vials; 50 mg/ml—2 ml 
and 10 ml vials; Isoject®, 25 mg/ml and 50 mg/ml— 
1 ml fill; 100 mg/2 ml—2 ml fill. 

Military Depot: NSN 6505-00-052-1367 (50 mg/ml, 
10 ml vials) 

VA Depot: NSN 6505-00-052-1367B (50 mg/ml, 
10 ml vials) 


More detailed professional information available 
on request. 
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EDITORS! REVIEWERS! ° 


AUTHORS! 


For you . . . a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 





"Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work.” 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From "the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 
Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $12.50. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $12.50. 

О Bill me О Master Charge # 
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How to determine | 
fetal well-being, 
. accurately, in your office. 
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For the first time, you can perform fetal non- NST —a noninvasive, efficient and 
stress testing (NST) conveniently and safely in reliable test method. The Corometrics 
the privacy of your office, with the Corometrics 110 monitors FHR accelerations, associated 
110 Antepartum Monitor. Think of it—a test with fetal movement, which indicate fetal well- 
location reassuring to your patient and a being. Non-stress testing is comfortable for 
modality far easier and less costly than the both mother and fetus. A reactive NST pattern 
oxytocin challenge test. demonstrates fetal well-being more reliably than 
Convenience for you and your any other test. * 
patient. The 110 frees you from battling The Corometrics 110 Antepartum Monitor. 
testing schedules and eliminates waiting for data It adds a more personal touch to your practice. 
to arrive—the average test lasts 12 minutes. For more information, contact: Corometrics 
Included as a regular part of your prenatal care Medical Systems, Inc., 61 Barnes Park Road 
program, the 110 can economically and North, Wallingford, Connecticut U.S.A. 06492, 
reliably help you provide better patient care. (203) 265-5631. 


COROMETRICS MEDICAL SYSTEMS, INC. 


*Routine Fetal Heart Rate Monitoring in the Antepartum Period — Barry S. Schifrin, Gerard Foye, Jack Amato, Richard Kates 
& Jarleth McKenna. Presented at the District VIII Meeting ACOG, Honolulu, October 10, 1978. Accepted for publication — 


Obstetrics and Gynecology. 
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Clinical Faculty Positions Open 
—1979-1980 
College of Medicine, 
King Faisal University 
Dammam, Saudi Arabia 


The expanding College of Medicine at King Faisal 
University is going into its fifth year of development 
and invites applications from qualified clinical 
faculty for the 1979-1980 academic year in: 
OBSTETRICS/GYNECOLOGY 

SALARY RANGES: 
„Professor $45,270- $58,338 
Associate Professor $40,304 — $51,738 
Assistant Professor $32,674 — $33,733 
BENEFITS include free furnished housing, educational 
allowances, airfare to and from Saudi Arabia once a year, 
60-day paid vacation in the summer, liberal overweight 
allowance. 

Send two resumes and three references to: 


Dr. Tawfiq Tamimi 

Dean, Faculty of Medicine 

King Faisal University 
c/o Saudi Arabian P.O. Box 2 
Educational Mission Sunbury-on-Thames 
2221 West Loop, South Middlesex, TW16, 5LF 
Houston, Texas 77027 England 








OBSTETRICS 
and 
GYNECOLOGY 


Opening for Board Certified or Board eligi- 
ble individual in Gynecologic Oncology as 
head of Division of Gynecologic Oncology. 
Rapidly growing Department in metropolitan 
setting. Position open, to be commensurate 
with credentials. Competitive salary. An 
Equal Opportunity, Affirmative Action Em- 
ployer. M/F. Reply to: 


Dr. Preston V. Dilts, Jr., 

Dept. of OB/GYN, 

Univ. of Tennessee 

Center for the Health Sciences, 
894 Madison Avenue, 
Memphis, Tennessee 38163. 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 

Your case is heavy bookbinder's board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.95 
each, postpaid (3 for $14., 6 for $24.). Add 
$1.00 postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid — library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/$24.) 


О NEW SIZE (81⁄4" x 11") 3 cases/year 
O OLD SIZE (7%" x 1042") copies prior to 1975 


(2 cases/year) 
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in addition to those listed on the front cover 
the Journal is the official publication 
of the following societies 


NEW YORK OBSTETRICAL SOCIETY 
OBSTETRICAL SOCIETY OF PHILADELPHIA 
BROOKLYN GYNECOLOGICAL SOCIETY 
ST. LOUIS GYNECOLOGICAL SOCIETY 
NEW ORLEANS GYNECOLOGICAL AND OBSTETRICAL SOCIETY 
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CINCINNATI OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
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PITTSBURGH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
BOSTON OBSTETRICAL SOCIETY 
LOUISVILLE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
SEATTLE GYNECOLOGICAL SOCIETY 
ALABAMA ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
AKRON OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
KANSAS CITY GYNECOLOGICAL SOCIETY 
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NEW JERSEY OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
IOWA OBSTETRIC AND GYNECOLOGIC SOCIETY 
THE TEXAS ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
OKLAHOMA CITY OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
MEMPHIS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
UTAH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ROCHESTER OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ARKANSAS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
TENNESSEE STATE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
NEW YORK GYNECOLOGICAL SOCIETY 





PACIFIC NORTHWEST OBSTETRICAL AND GYNECOLOGICAL ASSOCIATION 
BUFFALO OBSTETRICAL AND GYNECOLOGICAL SOCIETY 

SAN FRANCISCO GYNECOLOGICAL SOCIETY Ё Eri А, 
JACKSON GYNECIC SOCIETY / м. 
INDIANA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 

THE MINNESOTA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
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(Winston-Salem, North Carolina) 


25 M.D. prepaid group health plan (Multi-specialty) for 
employees and dependents of R.J. Reynolds Industries, 
Inc. Continuing expansion. The following board-qualified 
Specialists are needed: 


INTERNISTS OB/GYN 


This represents an opportunity to practice under ideal 
conditions in modern new facilities and excellent hospitals 
Medical school environment. 


Winston-Salem is located in the Piedmont section of North 
Carolina and is within reasonable driving distances to the 
Atlantic Ocean and Blue Ridge Mountains. Thecity is noted 
for its cultural, recreational and college environments. 
Salary commensurate with experience. Liberal fringe 
benefits including paid vacation, CME, retirement, life 
insurance, and health coverage. Malpractice insurance 
paid. Relocation expenses paid. 

Send curriculum vitae, including salary requirements to: 


Reid Bahnson, M.D. 
Medical Director 
W-S HEALTH CARE PLAN, INC. 
250 Charlois Blvd. 
Winston-Salem, North Carolina 27103 


Winston-Salem 
Health Care Plan,Inc. 


An Equa! Opportunity Employer M/F 





OBSTETRICIAN/GYNECOLOGIST 


Board certified or eligible needed to join a large, 
growing department in a comprehensive neighbor- 
hood health center in Boston. 


Responsibilities include direct ambulatory and in- 
patient care and work with nurse midwives and 
family planning counselors. Full-time position is 
available in July, '79, with affiliation at a major 
Boston hospital for surgery and deliveries, and a 
clinical appointment at Boston University School of 
Medicine. Part-time involvement in the Center can 
be arranged immediately if desired. 


Ability to speak Creole French and/or Spanish is 
helpful. Clinical experience in an ambulatory set- 
ting is desired. Excellent fringe benefits include 4 
weeks vacation, educational leave and insurance 
coverage. 


Send C. V. and requests for information to: 


Cathryn L. Samples, M.D., M.P.H. 
Medical Director 


Harvard Street Neighborhood Health Center, Inc 
895 Blue Hill Avenue 
Dorchester, Massachusetts 02124 
(617) 825-3400 


An Equal Opportunity Employer M/F 








EDITORS! REVIEWERS! 


AUTHORS! © 


For уои... a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


“Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From "the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 
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Editors 


John I. Brewer, Editor in Chief 
303 East Superior St., Chicago, Illinois 60611 


Frederick P. Zuspan, Editor 
The Ohio State University, 410 W. 10th Ave., 
Columbus, Ohio 43210 


Information for authors 

Submission of contributions. Manuscripts should in gen- 
eral be sent to a particular Editor according to the following 
plan: If it is from the southeastern quadrant of the United 
States or from Canada, or if it has been presented before one 
of the official sponsoring societies, to Dr. Brewer; if from the 
northeastern quadrant (including Ohio), or if it is a Clinical 
Opinion or a Letter to the Editors, to Dr. Zuspan; if from the 
north central states, any of the United States west of the Mis- 
sissippi, Hawaii, Alaska, or abroad, to Dr. Quilligan. 

Most of the provisions of the Copyright Act of 1976 
became effective on January 1, 1978. Therefore, all manu- 
scripts must be accompanied by the following written state- 
ment, signed by one author: *The undersigned author trans- 
fers all copyright ownership of the manuscript (title of 
article) to The C. V. Mosby Company in the event the work is 
published. The undersigned author warrants that the article 
is original, is not under consideration by another journal, 
and has not been previously published. I sign for and accept 
responsibility for releasing this material on behalf of any 
and all co-authors." Authors will be consulted, when possi- 
ble, regarding republication of their material. 

All articles published in this JouRNAL must be contributed to 
it exclusively. Articles previously published in another lan- 
guage are not acceptable. 

It is assumed by the Editors that articles emanating from a 
particular institution are submitted with the approval of the 
requisite authority, including all matters pertaining to 
human studies. Articles dealing with human experimentation 
cannot be accepted unless the experiment was approved by 
the author's local Human Experimentation Committee. 

Statements and opinions expressed in the articles and 
communications herein are those of the author(s) and not 
necessarily those of the Editor(s) or Publisher and the Edi- 
tor(s) and Publisher disclaim any responsibility or liability for 
such material. Neither the Editor(s) nor the Publisher guaran- 
tee, warrant, or endorse any product or service advertised in 
this publication, nor do they guarantee any claim made by the 
manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article. 
They should include name of author(s), article title, name of 
periodical, volume, page, and year. Name of periodical should 
conform to that shown in latest List of Journals Indexed in Index 
Medicus. For reference style see current issue of JouRNAL. Au- 
thors are encouraged to limit references to 16, except for 
Communications in Brief, limited to 2, Current Investigation 
and Clinical Opinion, limited to 6, and Current Devel- 
opments, for which there is no limit. Illustrations accompany- 
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Е. J. Quilligan, Editor 
Los Angeles County—USC Medical Center, 
1240 North Mission Rd., Los Angeles, California 90033 


Albert B. Gerbie, Associate Editor 
303 East Chicago Ave., Chicago, Illinois 60611 


ing manuscripts should be numbered, provided with suitable 
legends, and marked lightly on the back with the author's 
name. Authors should indicate on the manuscript the approx- 
imate position of tables and text figures. 

Tables should be typed on separate sheets of paper, not in 
the text, with one table to a page. They should be numbered 
in sequence and each must be referred to at an appropriate 
point in the text. Captions of the tables should be brief, yet 
indicate clearly the purpose or content of each table. Rows 
and columns in the table should precisely define the nature of 
the data in each. Abbreviations in tables should be used as 
little as possible and if abbreviations are used they should be 
explained in a footnote to the table. 

An abstract of 50 to 150 words, to be published as an intro- 
duction, should accompany each manuscript and should be 
typed on a separate sheet of paper. 

A footnote should be included which gives the name and 
complete mailing address of the person to whom reprint re- 
quests and correspondence should be sent. 

A Guide to Writing for the American Journal of Obstetrics and 
Gynecology may be obtained from the Publisher on request. 

Illustrations. A reasonable number of halftone illustrations 
will be reproduced free of cost to the author, but special ar- 
rangements must be made with the Editors for color plates, 
elaborate tables, or extra illustrations. Original drawings or 
graphs should be drawn with black India ink. Typewritten or 
freehand lettering is not acceptable. All lettering must be 
done professionally. Do not send original art work, x-ray 
films, or ECG tracings. Glossy print photographs are pre- 
ferred, for good black and white contrast is essential. 

Announcements. Announcements of meetings must be 
received by Dr. Brewer at least 2/6 months prior to the time of 
the meeting. Such announcements should concern major 
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Sterilization and contraceptive services in 


Catholic hospitals 


JOHN M. O'LANE, M.D. 
Stockton, California 


Sterilization and contraceptive practices in United States Catholic hospitals were surveyed by 
anonymous mail questionnaires, obtaining a 5796 response rate (340 of 598). Twenty per cent of 
the hospitals permitted medically indicated sterilization operations. Forty-seven per cent of those 
hospitals not allowing sterilization procedures reported that their medical staffs were interested in 
performing medically indicated sterilizations. The types of contraceptive services offered varied 


widely. The rhythm method was most frequently available, with oral contraceptives in second place; 
many hospitals did not provide any family-planning services; 1396 utilized all types of contraception. 
The thesis is advanced that improvement in availability of sterilization and contraceptive services is 


a duty of hospital medical staffs. (AM. J. OBsTET. GYNECOL. 133:355, 1979.) 


THE MAJORITY of medical staff in many Catholic 
hospitals would like to change the by-laws of their in- 
stitution to allow them to utilize and teach contraceptive 
techniques and perform tubal sterilization. However, 
many of them have been reluctant to initiate action to 
achieve this objective because they do not know to what 
quantitative degree such a precedent has been estab- 
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lished among Catholic institutions in the United States. 
This communication contains the first recent review of 
contraceptive and sterilization practices in United 
States Catholic hospitals and, therefore, should provide 
useful information for those physicians interested in . 
revision of hospital by-laws. 

Catholic hospitals traditionally have been very con- 
servative in providing contraceptive and sterilization 
services. It is probable that no such services, with the 
possible exception of instruction in the Church-ap- 
proved rhythm method of birth control, were provided 
in any United States Catholic hospital a few years ago. 
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Table I. Nonphysician members of sterilization 
“committees in 49 Catholic hospitals 


No. of 
hospitals Per cent 


Hospital administrator 40. 82 
Priest ` 30 61 
Nun 25 51 


Table II. Medical staffs interested in sterilization 





No. of deliveries annually 


Under 1,000 | 1,00-2,500 





Over 2,500 


Interested 76 44 8 
Not interested 77 34 7 
Did not answer ' 17 7. 


Table III. Family-planning services provided in 
hospital or hospital clinics* 


Residency Nonresidency 
hospital (53) hospital (283) 


Rhythm | 40 86 
Pills 17 4l 
Diaphragm 18 |^ 22 
IUD 5 17 
All 6 . 38 
' None 7 131 


*Some hospitals reported more than one category. 


Table IV. Family-planning services provided in 
hospital or hospital clinics* 


Sterilization Not 
permitted (66) permitted (270) 


None | 22 . 115 


Rhythm - 21 104 
Pills 13 46 
All 12 33 
Diaphragm 8 27 
IUD 8 15 


*Some hospitals reported more than one category. 


Recently many Catholic hospitals have been under 
pressure, to, modify their previous positions. These 
pressures, from members of their medical staffs, their 
patients, and from their communities generally, have 
caused these hospitals to re-evaluate their situation. 
The changing legal climate has led to concern that 
court challenges to restrictive policies, particularly 
where the hospital is the only one in the community, 
might be difficult to overcome. This concern is inten- 


: sified now that most hospitals receive direct or indirect, 


public financial support. Few hospitals would welcome 
the notoriety which accompanies lawsuits on these is- 
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sues. The Papal Encyclical "Humanae Vitae," which 


- deals with the issues discussed here, has been subjected 


to varying interpretations in different countries. Thus 

the easing of the ban on sterilization in Canadian 

Catholic hospitals has increased ‘pressures on United : 
States institutions to follow the same course. It is well 

known that a significant body of opinion in American 

Catholic theological circles supports liberalization. 

However, theological considerations. are outside the 

scope of this paper: 


Methods and results 


This report describes contraceptive and sterilization 
services available in United States Catholic hospitals in 
1975, as revealed by answers submitted to an anony- 
mous mail questionnaire addressed to Chiefs of Ob- 
stetrics at 598 hospitals. A 57% response rate was ob- 
tained (340 of 598). Twenty per cent (66 of 336) of the 
hospitals permitted sterilization operations for medical 


‚ indications. The presence of a residency program did 


not appear to influence a hospital's position, as 23% of 
resident-training hospitals allowed sterilization. Most. 
hospitals permitting sterilization (49 of 66, 74%) had a 
medical staff committee which approved the individual 
cases. Frequently nonmedical personnel also sat on 
these committees, as shown in Table I. , 

Forty-seven per cent of the 270 hospitals not permit- 
ting sterilization reported that their medical staffs had 
an interest in sterilization. Some of those reporting no 
interest indicated that there was no pressure for sterili- 
zation because it was readily available in nearby hospi- 
tals. As shown in Table II, the interest in sterilization 
was not related to the size of the obstetric service. 
Family-planning services provided in the hospital or 
hospital clinic are tabulated in Table III. Most of the 
nonresidency hospitals presumably had no clinics, and 
several responders indicated that these services were 
provided in doctors’ offices rather than the hospital. 
Thus, the large number of nonresidency hospitals 
providing no family-planning services should not be 
surprising. However, seven residency hospitals did not 
provide any family-planning services (not even the 
Church-approved rhythm method) to their indigent 
clinic patients. f 

The rhythm method was the family-planning tech- _ 
nique offered by most institutions, with birth-control 
pills the second most common method. Six of the 58 
residency hospitals offered all contraceptive methods; 
seven provided none. Table IV depicts family planning: ` 
services tabulated according to whether sterilization. . 
was or was not permitted. It is interesting that one third 
of hospitals allowing sterilization did not offer any 
family-planning services. Presumably these were 
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smaller hospitals where the services were provided in 
the doctors' offices. 


Comment 


These data provide considerable new information on 
the scope of family-planning and sterilization practices 
in United States Catholic hospitals during 1975. Over 
one half of all Catholic hospitals responded. No infer- 
ences can be drawn from the nonresponding sample of 
hospitals. While hospitals not interested in sterilizations 
may not have responded, the author is aware of some 
hospitals performing sterilizations tha: preferred not 


to call attention to themselves by responding despite his . 


pledge of anonymity. 

Itis evident that the medical staffs of more than half 
of all United States Catholic hospitals wish to provide 
medically indicated ‘sterilization services to their pa- 
tients. Twenty per cent of the institutions are doing so 
already. Those medical staffs favoring such action 
should take the initiative and institute the necessary 
changes in staff rules. Progress will come more quickly 
if these are viewed as, local hospital problems, not re- 
quiring clearance from higher church authorities. The 


_ old saying, "Don't ask the question if you don’t want to 


hear the answer” has application here. Most hospitals 
have found a medical staff committee to be a sound 


method of evaluating the medical appropriateness of | 


sterilization for individual patients. If desired, mem- 
bers of hospital administration and clergy may be 


added. My view is that the medical staff should be the: 


final arbiter; however, if an administrative veto is al- 
lowed, it should be consistent, and the administrator 
should have the authority to overrule denial decisions 
of the committee as well as approval decisions. Medical 
staff members who wish to effect changes in their hos- 
pitals should state their cases forcefully. It is nonsense 
to assert that what is theologically permissible in 
Canada, in The Netherlands, and in 20% of United 
States Catholic hospitals is not theologically permissible 
in the remaining United States Catholic hospitals. 
Thirty years ago, gynecologists in some Catholic hospi- 
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tals were compelled to wait for unruptured ectopic 
pregnancies to rupture before removing the ectopic 
pregnancy. That archaic regulation was abandoned: 
under a barrage of medical criticism, and it appears 
that the once-rigid prohibition of surgical sterilization 
is going the same route. 

Contraceptive services in the hospitals surveyed var- 
ied in an unexpected way. Some hospitals allowing 
sterilizations provided few if any contraceptive services, 
whereas others provided a full range of contraceptive 
services but did not allow sterilizations. The most strik- 
ing thing about the contraceptive survey was the lack of 
any consistent pattern. Smaller hospitals lacking out- 
patent clinics understandably may offer no services, 
relying on the attending physicians to provide them in 
their offices, But what of the seven residency hospitals 
which do not provide any services, not even the 
Church-approved rhythm method? In today's circum- 
stances, it seems irresponsible to withhold family- 
planning services from indigent clinic patients, par- 


ticularly in view of the Catholic hospitals’ traditional 


concern for the medical care of the poor. 

The medical staffs of hospitals operating clinic ser- 
vices have a duty to ensure that their clinic patients are 
treated in an ethical and medically correct fashion. It is 
a mistake for the medical staffs to allow this responsi- 
bility to be assumed by nonmedical hospital adminis- 
trators. In my opinion, medical staffs must establish 
policies regarding information to be given patients. 
Many of today’s nurses are unwilling to turn aside a 
clinic patient’s request for contraceptive advice with the 
response, “I am not allowed to talk about that.” Our 
specialty needs to attract highly motivated and skilled 
nurses to our departments, and we cannot expect to 
hold such talented people in hospitals that do not meet 
the legitimate needs of their patients. 

In the final analysis, the types and quality of care 
delivered within an institution depend on the quality 
of its medical staff. Medical staffs must take the initia- 
tive in ensuring the proper care of eene entrusted to 
them. 


The obstetrician, fetal asphyxia, and cerebral palsy 


KENNETH R. NISWANDER, M.D. 


Davis, California 


In the current legal climate, the recognition of cerebral palsy or other major brain dysfunction in a 
child is likely to lead to a malpractice action against the obstetrician who delivered the child. — 
Perinatal asphyxia is usually considered the most likely cause of the brain damage, and the 
obstetrician is presumed by the lawyer either to have failed to recognize the fetal asphyxia or to 
have ignored it. In this essay, the illogic in this rea$oning is discussed. While fetal asphyxia clearly 
can cause fetal brain damage, the infrequency of this relationship is stressed. The dilemma faced 
by the obstetrician as a result of modern perinatal care is discussed. (AM. J. OBsTET. GYNECOL. 


133:358, 1979.) 


CURRENTLY, in many parts of the country, the deliv- 


егу of a child who is found to suffer from cerebral palsy - 


or other major neurologic deficit can be expected to 
:ead to malpractice action against the obstetrician. This 
is almost a reflex action. The assumption is made that 
zhe neurologic damage must be due to obstetric mal- 
practice during the perinatal period and that the action 
or inaction of the obstetrician was responsible for the 

damage to the. child. Perinatal asphyxia is the “cause” 
of brain damage currently in vogue with trial lawyers. 
Unfortunately, many, if not most, of these legal actions 
result in judgments against the obstetrician. I say “un- 
fortunately” not because I think physicians should not 
be held liable for a bad result which can be related to 
malpractice. Rather, I think the scientific basis for relat- 
ing perinatal asphyxia to subsequent brain LA in 
an individual patient is tenuous at best. 

‘While there seems no doubt that fetal asphyxia can 
be followed by fetal brain damage, that is not the ques- 
tion at issue. Rather, we need to know if fetal perinatal 
‘asphyxia is usually or frequently followed by clinical brain 
damage. Conversely, is cerebral palsy usually caused by 
fetal perinatal asphyxia? We also need to know what 
duration and what severity of asphyxia will result in 
brain damage. Crucial to the issue also is the degree of 
precision with which the diagnosis and severity of as- 
phyxia of the fetus in utero can be made. What, if any, 
obstetric intervention can be expected to prevent the 
brain-damaging effects of asphyxia? Since it has been 
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clearly established that episodes of in utero asphyxia 
which occur long before labor can result in fetal brain · 
damage, we need to know whether these episodes can 
be prospectively recognized. Perinatal events should 
not be blamed for brain damage when earlier or later 
insults are at fault. Selective review of the huge litera- 
ture on the matter can help answer these questions. 


Mechanism 
Brain damage in an asphyxiated fetus may result 


, simply from decreased blood oxygen levels resulting in 


subcellular organelle damage. Depending on the de- 
gree of damage, the brain stem, the midbrain, or the 


.cerebrum may be affected. The brain damage from 


asphyxia may also occur less directly through car- 
diovascular changes induced by the asphyxia. In- 
adequate blood flow through the brain will then reduce 
the amount of oxygen available to the-brain tissue. 
Myers! has observed injury primarily in the brain 
stem with total asphyxia in the pregnant monkey. Total 
asphyxia of 10 minutes or less resulted in extended 
survival of the fetus with no recognizable morbidity in 
the neonate following delivery. Asphyxia of 25 minutes . 
or longer was followed by severe brain damage, but 
these animals died in the early hours after delivery of 
progressive and intractable heart failure due to asphyx- 
ial injury of the myocardium. If the asphyxia was al- 
lowed to continue for more than 10 but less than 25 
minutes, increasing damage to brain-stem structures 
was observed. This brain-stem injury pattern associated 
with total asphyxia is rarely seen in the human infant. 
Myers has also described brain damage in the 
monkey fetus which results from prolonged partial as- 
phyxia. This experimental design is more directly ap- - 
plicable to the human situation since the pathologic 
consequences of partial asphyxia are various degrees of 
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damage to the cerebral hemispheres, a pathologic pic- 
ture similar to that observed in the human being with 
cerebral palsy. 

Under carefully controlled experimental conditions, 
Myers noted that late fetal heart decelerations de- 
veloped when the partial fetal asphyxia resulted in fetal 
arterial blood pH levels of 7.10 to 7.15. At this level of 
asphyxia no damage to the fetal brain was observed 
despite an insult duration of several hours. When the 
asphyxia was made more severe, with a drop in the 
fetal blood pH level below 7.00 for an extended period 
of time, damage to the fetal brain occurred with regu- 
larity. This brain damage, however, was of little clinical 
significance since the animals all died in the neonatal 
period from heart failure due apparently to myocardial 
damage. With a degree of asphyxia intermediate be- 
tween these two extremes, an occasional animal sur- 
vived with evidence of permanent brain injury. Myers 
noted, however, that the number of surviving animals 
in this intermediate group was very small compared 


with those of the other two groups. It is apparently . 


extremely difficult in the experimental animal to se- 
cure the exact amount of asphyxia which will cause 
brain damage but which will not cause death of the 
animal. 

These experimental results were confirmed by a 
number of similar reports. 


Clinical application 


Certain problems result when an attempt is made to 
apply animal data to the human situation. Difficulty is 
encountered in the precise diagnosis of asphyxia in the 
human subject, especially since the endpoint we wish to 
study is central nervous system damage. Furthermore, 
the duration of asphyxia necessary to produce damage 
remains uncertain. The role played by modern perina- 
tal care in allowing survival of a brain-damaged child 
who might otherwise have died needs to be clarified. 
Another. problem in relating intrauterine asphyxia to 
central nervous system damage in the clinical situation 
results from the observation that there are other causes 
for similar brain damage, some extremely difficult to 
prove in a clinical setting. Congenital anomalies of the 
brain, intrauterine irifections, notably cytomegalovirus 
and toxoplasmosis, immaturity of the brain (premature 
labor or intrauterine growth retardation), and delivery 
trauma are examples of such causes. Modern newborn 
resuscitation with a ventilating apparatus has. fortu- 
nately reduced the risk of brain damage in a child born 
in poor condition. The role of the anesthetic and 
analgesic agents on fetal brain tissue already com- 
promised is uncertain at best. Maternal stress may 
cause the release of catecholamines with resultant de- 


The obstetrician, fetal asphyxia, and cerebral palsy 359 


Table I. Frequency of obstetric complications with 
cerebral palsy* 


Complication | Increase in palsy 


Placenta previa 6x 
Malpresentations 5x 
Abruptio placentae 8x 
Umbilical cord 2.5 x 
Bony dystocia 1.3 x 


*After Lilienfeld and Parkhurst.’ 


crease in uterine blood flow and fetal hypoxia. Does 
maternal stress result in fetal brain damage? 


Diagnosis 

The diagnosis of asphyxia in the human fetus con- 
tinues to be an elusive goal of the obstetrician and 
fetologist. While late fetal heart decelerations and low- 
ered scalp blood pH levels are said to correlate with 
asphyxia, the precision of this relationship leaves much 
to be desired. Goodlin,” for example, reported that late 
fetal heart decelerations "over-read" in utero asphyxia 
since only about 50% of fetuses with late decelerations 
had a recorded Apgar score below 7. Similarly, many 
authors report significant numbers of neonates w:th a 
scalp blood pH above 7.25 with low Apgar scores and 
significant numbers of babies with a pH of 7.15 or less 
with normal Apgar scores. Hon, Khazin, and Paul? for 
example, noted that 79.0% of infants born following a 
scalp blood pH of 7.20 or less enjoyed a 5 minute 
Apgar score of 7 or higher. With а pH greater than 
7.20, 20.196 of the infants scored 6 or lower on the 1 
minute Apgar and 4.896 were similarly scored on the 5 
minute Apgar. While Hon thought many of the dis- 
crepancies could be accounted for by a prolonged in- 
terval between sampling and delivery, the poor corre- 
lation in many cases still could not be accounted for. 

While a method of diagnosing fetal asphyxia with ` 
precision is a great need of the clinician, an even more 
important desideratum is a method of recognizing 
neurologic dysfunction in the fetus in utero. Sokol, Ro- 
sen, and Chik,! in a prospective study, noted good cor- 
relation between an abnormal fetal electroence phalo- 
gram (FEEG) and subsequent neurologic abnormality 
in the child at 1 year of age. The possibility exists, how- 
ever, that these brain abnormalities may have predated 
labor. The technical difficulty in obtaining the FEEG 
and the vagaries of interpretation continue to make 
this tool of uncertain and unproved value. 

Insistence on definite evidence of fetal asphyxia be- 
fore performing a cesarean section for this diagnosis 
may lead to another complication. Goodlin, Lowe, and 
Parmer? reduced the number of "rapid deliveries," 
mostly cesarean sections, for fetal distress in their 


360 Niswander 


Table II. Neurologic status of children born with 
asphyxia at birth* 


Asphyxiated 236 
None with persistent convulsions 0 
Febrile convulsions 2 

Controls | : 233 
Convulsors : 16 
Recurring convulsions 4 4 
Single episode, unknown etiology 4 
Febrile convulsions 8 





*After Keith and Gage.'? 


Table III. Four-year mean LQ. score* 


Babies Control 


Mature birth weight: 334 ,99.1 100.2 
Low birth weight: 92 94.0 92.1 


*From Niswander, Gordon, and Drage. '? 
obstetric unit by insisting that a low fetal scalp pH 
confirm the fetal asphyxia suggested by an abnormal 


fetal heart rate pattern. Of 11 rapid deliveries for fetal .. 


distress under these circumstances, however, six of the 
fetuses (five delivered by section) had anomalies that 
were incompatible with life. The authors speculate that 
“an abnormal fetus will more likely have an abnormal 
fetal heart rate and scalp pH during labor." 


latrogenic cause 


What effect does modern obstetric care in high-risk 
obstetric centers have on the risk of neurologic dam- 
age? Does vigorous and expert resuscitation of a de- 
pressed human newborn infant occasionally prevent 
death only to allow a brain-damaged child to live? Does 
modern obstetric care.lower the perinatal death risk at 
the expense of an occasional brain-damaged child? 
(Certainly no responsible physician would fail to pro- 
vide the best resuscitation possible even if this were 
true. Most depressed babies survive intact.) Should the 


obstetrician perform a cesarean section for fetal indi- | 


cation in a woman in shock from acute placental sep- 
aration if the fetal heart rate recording suggests severe 
asphyxia? The answers to these questions simply are 
not available. A recent experimental finding suggests 
the possibility of an even more important question. 
Myers® has recently reported that fetal asphyxia of a 
given degree is more likely to result in brain damage in 
the surviving animal if the maternal and fetal blood 
glucose is high. Myers theorizes that the lactate re- 
leased from glucose metabolism leads to changes in 
membrane physiologic properties which cause brain 
edema. Is the clinical application of this experimen- 
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tal finding justified? Sbould intravenous glucose be 
avoided in the parturient with a fetus at risk? 


Human epidemiologic data 


Lilienfeld and Parkhurst,” in their classic paper in 
1951 on the etiology of cerebral palsy, reported that 
certain obstetric complications -occurred with greater 
frequency among children with cerebral palsy than 
among normal control subjects. They listed placenta 
previa, malpresentations other than breech, premature 
separation of the placenta, breech presentation, com- 
plications of the umbilical cord, and bony dystocia as 
related to cerebral palsy in decreasing frequency 
(Table I). Since these cbstetric complications are re- 
lated to prematurity and low birth weight with approx- 
imately the same frequency as they are related to cere- 
bral palsy, it is evident that the failure of these authors 
to control for the factor of low birth weight/ prematur- 
ity, a well known precedent of brain damage, has 
greatly weakened their thesis. It seems certain that 
their results reflect, at least partially, the effect of low 
birth weight rather than of the potentially asphyxiating 
complications they list. The same observation can be 
made on the well-known report by Eastman and asso- 
ciates? in 1962, in which the authors compared the 
obstetric background of 753 children with cerebral 
palsy with the background of appropriate control chil- 
dren. Again, prematurity probably accounted for at 
least some of the observed differences. 

Cushner? in 1961 followed long-term survivors of 
prolapse of the umbilical cord who had been delivered 


. at the Johns Hopkins Hospital. Of 66 babies followed, 


only three were frankly abnormal neurologically. Two 
of these babies had birth weights less than 1,500 grams. 
The author concluded that, “Permanent brain damage 
is a less common sequel in fetal survivals of prolapsed 
cord than was formerly feared.” 

Ina study at the Mayo Clinic reported in 1960, Keith 
and Саре! noted nonfebrile convulsive disorders more 
frequently among nonasphyxiated babies followed into 
childhood than among those recognized as asphyxiated 
at birth (Table II). Neligan, Prudham, and Steiner" 
studied the effects of neonatal asphyxia on subsequent 
cerebral palsy. Perinatal asphyxia had no significant ef- 
fect “upon general intelligence as we have measured it 
in our normal school population,” they wrote. 

In 1970 we recorded the results of 1 year neurologic 
examinations on surviving babies born following pla- 
centa previa, abruptio placentae, or prolapse of the 
umbilical cord. The data were collected before fetal 
heart rate monitoring was in general use. The perinatal 
death rate was high in the cohort from which these 
babies were selected, confirming the frequency with 
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which fetal asphyxia occurred. At 1 year of age, we 
were unable to show any differences in neurologic 
status between these babies and the study population 
` from which they were drawn. Birth weight was used as 
a control, and the low-birth-weight babies, as expected, 
were more likely to have exhibited neurologic damage 
than were those of normal birth weight. The presumed 
asphyxia in the study babies, however, did not add to 
this hazard. In a subsequent paper in 1974 Niswander, 
Gordon and Drage”? reported examination of the same 
group of children at the age of 4 years. They noted no 
impairment of 4 year I.Q. score (Table III), fine motor 
score, or gross motor score among study children com- 
pared to carefully matched control children. When the 
babies whose mothers had suffered severe maternal 
shock were subdivided out for analysis, even this group 
failed to show any etfect on I.Q. or motor scores. 
In an oft-quoted paper from the Collaborative 
Perinatal Project, Drage, Berendes, and Fisher!’ re- 
ported that children with a 5 minute Apgar score of 0 


to 6 enjoyed a mean 4 year І.О. no different from that ` 


of babies whose 5 minute Apgar scores were 8 to 10. 
While there was a slight increase in the abnormality 
rates in the fine and gross motor tests at 4 years among 
the children with low Apgar score, these differences 
were very small. One: per cent of infants of mature 
birth weight and o? normal 5 minute Apgar score were 
recorded.as abnormal on the 4 year gross and fine 
motor scores. Only 2% of a comparable group of chil- 
dren with low 5 minute Apgar scores were recognized 
as abnormal on these examinations. 
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Comment 


Since a precise tool for the diagnosis of fetal asphyxia 
or fetal neurologic compromise is not available, it 
seems evident that the obstetrician not infrequently will 
be faced with the choice between immediate delivery of 
an infant who is presumably asphyxiated and may suf- 
fer brain damage and continued observation of fetal 
condition with fetal or neonatal death a likely possibil- 
ity. Myers has reported that it is difficult in the exper- 
imental monkey to titrate fetal asphyxia carefully 
enough to produce a brain-damaged yet surviving 
neonate. If this is true in the experimental animal, how 
can obstetricians be expected to predict whick as- 
phyxiated human fetus will be born alive with brain 
damage? І 

No one will argue that perinatal asphyxia is innocu- 
ous, that it does not kill, that it does not occasionally 
maim. Avoidance of perinatal asphyxia continues to be 
a primary goal of modern perinatal care. To hold an 
obstetrician responsible for every case of cerebral palsy 
on the thesis that fetal perinatal asphyxia is commonly 
followed by brain damage is patently unjust. Perinatal 
asphyxia of any degree of severity rarely leads to brain 
damage. Overreaction to perinatal asphyxia may in it- 
self be damaging to the gravida and sometimes to the 
fetus. The obstetrician must be freed from the unfair 
judgments made against him as he tries to bring the 
best obstetric care to his patients. 
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Bacteriology of acute pelvic inflammatory disease 


Suboptimal survival of Neisseria gonorrhoeae in a 
nonbuffered transport system 


ANTHONY W. CHOW, M.D. 
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Torrance and Los Angeles, California 


In our earlier study, Neisseria gonorrhoeae was infrequently isolated while Bacteroides fragilis was 
totally absent from cul-de-sac aspirates of patients with acute pelvic inflammatory disease (PID). 
Twenty additional women were studied to further elucidate the bacteriology of this disease. 
Recovery rate of N. gonorrhoeae from cul-de-sac aspirates collected in selective transport medium 
(Transgrow) was 25 per cent among patients with gonococcal PID, compared to only 8 per cent 
when specimens were collected in a nonselective transport system (Anaport). In vitro studies 
confirmed a detrimental effect of the Anaport for survival of N. gonorrhoeae during transport. This 
suboptimal survival was primarily related to low pH of the transport system under prereduced 
conditions, and could be corrected when pH of the transport vial was preadjusted and maintained © 
‘between 6 and 7. B. fragilis was again absent from the cul-de-sac in all patients, while streptococci, 
peptococci, and peptostreptococci remained the most predominant isolates. These data may explain 


the empiric observations that penicillin and tetracycline are effective in most cases of acute PID. 


(Am. J. OBSTET. GYNECOL. 133:362, 1979.) 


THE POLYMICROBIAL etiology of acute pelvic in- 
flammatory disease (PID) is well accepted, and the rel- 
ative importance of both gonococci, as well as other 
aerobic and anaerobic organisms of vaginal origin, has 
been reaffirmed.'? However, much discrepancy exists 
regarding the prevalence of specific organisms in cul- 
de-sac aspirates of affected patients. For example, in 
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our previous study,! and that of Mardh and Westróm,* 
recovery of Neisseria gonorrhoeae was relatively m- 
frequent (8 to 12 per cent) among patients with 
gonococcal PID, in contrast to data from Eschenbach 
and associates,? Monif and associates,” and Thompson 
and colleagues? (33 to 40 per cent). Similarly, Bac- 
teroides fragilis, one of the most frequent isolates re- 
ported by Eschenbach and co-workers,’ was not found 
in any of our patients! and those of Thompson and 
associates. Some of these discrepancies may be related 
to differences in patient population studied; others, 
however, could be related to technical.aspects such as 
specimen transport and culture systems. In our previ- 
ous study, we heavily relied on a nonsupportive gassed 
transport system (Anaport, Scott Laboratories, Fiske- 
ville, Rhode Island) for recovery of both aerobic and 
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Fig. 1. Survival of saline-suspended N. gonorrhoeae in the Anaport and Port-a-Cul transport systems 
as well as aerobic control tubes at various intervals. CFU = colony forming units; n = number of 
strains tested. Each sampling was performed in duplicate. Each point represents the mean; each bar 


represents 1 S.E. 


anaerobic microorganisms. This was considered jus- 
tified because: (1) most isolates including gonococci 


and other aerobic bacteria recovered from PID patients 


are either obligate or facultative anaerobes and are ex- 
pected to survive adequately in the gassed transport 
system®; and (2) limited quantity of specimen available 
in some cases precludes use of multiple transport sys- 
tems more selective for gonococci or other aerobic bac- 
teria. The relatively low rate of N. gonorrhoeae isolation 
in our earlier study, therefore, prompted us to re- 
examine in vitro if the gassed Anaport had a detrimen- 


tal effect on the survival of N. gonorrhoeae, to pros-. 


'pectively evaluate the possibility of improved recovery 
of N. gonorrhoeae from cul-de-sac specimens by the ad- 
dition of a transport system selective for N. gonorrhoeae 
(Transgrow, Difco Laboratories), and to further define 
'the bacteriology of acute PID by study of additional 
patients. | | 


Materials and methods 


Survival of N. gonorrhoeae in transport systems. 
The gassed nonnutrient transport system evaluated 
(Anaport) consisted of stoppered 10 ml. vials evacuated 
and replaced with oxygen-free СО», moistened for au- 
toclave sterilization with 0.1 ml. of Virginia Polytechnic 
Institute (VPI) salts solution, and containing a resazu- 


rin indicator. The survival of №. gonorrhoeae was also . 
studied in a modified transport system (Port-a-Cul,: 


BBL) for comparison. The Port-a-Cul system consisted 
of stoppered 10 ml. vials containing prereduced solidi- 
fied holding medium of balanced reducing agents and 
resazurin in a buffered isotonic agar base. Sterile 


aerobic, screw-cap glass tubes (13 by 100 mm.) (Kimex, 
Kimble, Toledo, Ohio) were used for controls, 

Stock cultures of recent clinic isolates of N. gonor- 
rhoeae were grown on chocolate agar supplemented 
with isovitalex. Colonies were washed off, suspended in 
sterile physiologic saline without bacteriostatic preser- 
vative, and adjusted to a turbidity corresponding to a 
McFarland No. 1 nephelometer standard. Following a 
100-fold dilution, aliquots (7 ml.) of this saline suspen- 
sion were transferred by needle and syringe into 
Anaport, Port-a-Cul, or aerobic control tubes and kept 
at room temperature. Immediately (0 hours) and se- 
rially at 0.5, 1, 2, 3, 4, 6, and 8 hours aliquots of 0.5 ml. 
were removed from each system with a needle and 
syringe. Colony counts of viable gonococci were de- 
termined in duplicate on chocolate agar supplemented 
with isovitalex using a 0.01 ml. platinum quantitative 
loop (Scientific Products, McGraw Park, Ill.). 

The effect of varying pH on survival of N. gonor- 
rhoeae was evaluated in Anaport vials which had been 
preadjusted to pH 5, 6, and 7 by addition of buffered 
saline and 0, 1, and 2.5 ml., respectively, of VPI salts 
solution (pH 8) prior to inoculation of gonococcal 
saline suspensions. Immediately and serially after in- 
oculation, an aliquot was withdrawn from each Ana- 
port vial for simultaneous quantitation. 

Bacteriologic studies of acute PID. The criteria of 
patient selection and microbiologic study of acute PID 
were as previously described.! Techniques for speci- 
men collection and handling were also identical, with 
the exception that in addition to Anaport vials, cul-de- 


‚вас aspirates were also transported in Transgrow, а 
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Table I. Bacteriology of cul-de-sac cultures among 
«consecutive patients with acute PID 








Combined 


Total patients studied 
Aerobes only 
Anaerobes only 3 
Mixed aerobes and an- 7 

aerobes 
Cultures negative 2 
Aerobic isolates 
Streptococcus 8 
Group A 
GroupB . N.T. 
Group D 
not A, B, or D 
Staphylococcus epidermidis 
Escherichia coli 
Proteus mirabilis 
Acinetobacter 
"Diphtheroids" 
Lactobacillus 
Neisseria gonorrhoeae 
Candida species 

Anaerobic isolates 
Peptococcus (Pc) and Pep- 

| tostreptococcus (Ps) 

Pc. magnus 4 
Pc. asaccharolyticus 2 
Pc. variabilis . ; 1 
Pc. prevotit 
Pc. constellatus 
Ps. anaerobius ‚8 
Ps. micros 2 
Ruminococcus bromii 
Veillonella parvula 1 
Bacteroides 

. melaninogenicus 

. pneumosintes 

. титітісой 

. corrodens 

. cafnllosus 

. oralis 

. nodosus 

Fusobacterium gonidia- ` d 
formans | 

Eubacterium 1 4 
E. lentum 1 4 
E. aerofaciens . 1 
E. tenue : 1 

Bifidobacterium breve 1 

Lactobacillus minutis : » 

Clostridium paraputri- 1 


ficum 


*N.T. = not tested. 
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modified Thayer-Martin medium with addition of tri- 
methoprim in an atmosphere of 10 per cent СО». All 
specimens received were regularly inoculated in 
Thayer-Martin, routine as well as prereduced anaero- 
bically sterilized (PRAS) media with the VPI roll-tube 
technique.” All cultures were incubated aerobically, 
anaerobically, and under 10 per cent CO; (candle jar). 
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s 
Aerobic isolates were identified by standard proce-. 
dures; obligate anaerobes were identified and speciated 
according to the method of Holdeman and Moore.’ A 
pH meter was used for recording carbohydrate fer- 
mentation reaction, and a chromatograph was used for 
fatty acid analysis. 


Results 


Survival of saline-suspended N. gonorrhoeae at vari- 
ous intervals in the Anaport and Port-a-Cul transport 
systems as well as aerobic control tubes is depicted in 
Fig. 1. Survival in the Anaport was least optimal with 
significant reduction in colony counts as early as one 
half hour after inoculation (p « 0.05, paired Student 
"t" analysis compared to preceding sampling period), 
and no viable counts could be isolated at 6 hours. Sur- 
vival was best maintained in the Port-a-Cul with no 
significant reduction in viable counts until four hours 
after inoculation (p < 9.01). Survival in the aerobic 
control tubes was comparable to that in the Port-a-Cul 
within the first four hours after inoculation, but was 
inferior to the Port-a-Cul thereafter (p « 0.025). Of 
note was the finding that pH in the Anaport dropped 
to 5.0 immediately after inoculation and remained in 
this range throughout the experiments; while pH in 
the Port-a-Cul and the aerobic control tubes remained 
at 6.5 throughout tlie total duration of holding. 

The effect of varying pH on survival of N. gonor- 
rhoeae in the Anaport is also depicted in Fig. 1. Survival 
at pH 6 and 7 were comparable at all times of quantita- 
tion, and was significantly higher than at pH 5 within 
two hours after inoculation (p « 0.01). 

The bacteriology of cul-de-sac aspirates from 20 con- 
secutive patients with acute PID is summarized in 
Table I. Except for bacteroides, the type and distribu- 
tion of isolates were similar to those reported from our 
previous study. Streptococci, peptococci, and pepto- 
streptococci remain the predominant isolates recov- 
ered from cul-de-sac aspirates in this combined series. 
Similar to our previous experience, Bacteroides. fragilis 
was not recovered from the cul-de-sac in any patient. 
Neisseria gonorrhoeae was isolated from the endocervix 
in 12 of 20 patients (60 per cent), similar to the earlier 
study (65 per cent). Importantly, among patients with 
gonococcal PID, the recovery of N. gonorrhoeae from 
the cul-de-sac increased to 25 per cent (3 of 12) with the 
addition of Transgrow medium. Had we relied on the 
Anaport transport system alone, recovery of N. gonor- 
rhoeae from cul-de-sac aspirates would have been 
identical to the previous finding of 8 per cent (1 of 12). 
Apart from N. gonorrhoeae, no difference in the cul-de- 
sac flora was noted between patients with gonococcal 
and nongonococcal PID. 


* Volume 183 


Number 4 `" 


Comment 


Our in vitro and in vivo studies demonstrate that the 
gassed Anaport transport system was indeed detrimen- 
tal to the survival of N. gonorrhoeae, and explained in 
part our earlier finding of relatively low isolation rate 
of N. gonorrhoeae from the cul-de-sac in patients with 
acute gonococcal PID, This suboptimal survival of N. 
gonorrhoeae in the Anaport was primarily related to the 
low pH of the transport system under prereduced 
conditions and could be corrected when pH of the 
transport vial was preadjusted and maintained between 
6 and 7.. Тһе importance of adjusting the pH of pre- 
reduced transport media for improved recovery of N. 
gonorrhoeae has been previously recognized by Fin- 
layson and colleagues.’ This pH-dependent detrimen- 
tal effect of the Anaport was demonstrated only when 
organisms of N. gonorrhoeae were suspended in saline, 
but not when suspended in broth as examined in our 
previous investigation. With the addition of Trans- 
grow selective for N. gonorrhoeae, the recovery rate of 
this organism from the cul-de-sac improved to 25 per 
cent of patients with acute gonococcal PID, an inci- 
dence more comparable to the findings of 33 to 40 per 
cent reported by Eschenbach and associates? Monif 
and associates,” and Thompson and co-workers? The 
existing Anaport system, while adequate for maintain- 
ing viability of other obligate and facultative anaerobes, 
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should not be used for recovery of N. gonorrhoeae, un- 
less preadjusted and buffered to optimal pH. The po- 
tential advantages of the Port-a-Cul, another gassed 
transport system preadjusted to physiologic pH which 
appears to maintain viability of anaerobes, aerobes as 
well as gonococci,® should be further explored in clini- 
cal studies of patients with acute PID. 

Bacteroides fragilis, the predominant isolate recovered 
from peritoneal cultures by Eschenbach and col- 
leagues,? was again notably absent in our patients. Simi- 
lar findings were reported by Thompson and associ- 
ates. The reason for this difference is unexplained but 
may be related to differences in patient population 
studied. It should be noted that B. fragilis is also un- 
common in the vaginal flora of healthy, nonpatrient 
women.!^ !! This finding is of special interest since В. 
fragilis is generally resistant to penicillins, cephalospo- 
rins, tetracyclines, and aminoglycosides. Our finding 
that streptococci, peptococci, and peptostreptococci are 
the predominant isolates from the upper genital tract 
in patients with acute PID is in keeping with the em- 
piric observations that penicillin and tetracycline are 
effective for the treatment of acute PID.” It is clear 
that a more rational approach toward prevention and 
treatment of acute PID must await further clarification 
of the microbial etiology and patuogenesis of the dis- 
ease. 
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Postoperative bladder training 
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A group of 87 women who had either a retropubic suspension or anterior colporraphy with or 
without hysterectomy were studied to determine an optimal method of postoperative bladder training 
to facilitate recovery of normal bladder function. All patients received suprapubic catheters but 43 
women had their catheters on constant open drainage while the remaining 44 patients were placed 
on an intermittent clamping regimen which was begun on the first postoperative day. The method of 
catheter management was selected randomly. Subgroups based on the operative procedure 
performed, patient age, and the presence or absence of postoperative infection were examined. In 
all groups of patients studied, those undergoing early intermittent clamping resumed normal 
micturition earlier than those who did not. It is recommended that this technique be utilized routinely 
in this group of patients to shorten the interval of time during which bladder drainage is required. 


(AM. J. OBsTET. GYNECOL. 133:366, 1979.) 


POSTOPERATIVE suprapubic urinary bladder drain- 
age has been popularized in gynecology since the mid- 
1960's. Early reports'? have emphasized advantages of 
this method, when compared to traditional transure- 
thral bladder drainage. These investigations have doc- 
umented reduced postoperative bacteriuria, a shorter 
period of postoperative bladder dysfunction, and im- 
proved patient compliance and convalescence. The ef- 
fect upon length of hospitalization is controversial. 

Earlier studies of patients with transurethral cathe- 
ters have demonstrated lower rates of postoperative 
urinary tract colonization and infection when tidal 
drainage was employed.** Patients managed with tidal 
drainage have demonstrated more rapid return of 
normal bladder function and shorter hospitalization 
when used with the urethral catheter. 

Because postoperative bladder drainage is still man- 
aged by varying techniques, a study was undertaken to 
define the role of passive distention and evacuation of 
the bladder when begun early in the postoperative 
course in hastening the return of normal micturition. 

All patients received suprapubic catheters. One 
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group was managed by straight drainage and the other 
by intermittent catheter clamping—a modification of 
tidal drainage. These methods were then compared to. 
determine which was associated with quicker resump- 
tion of normal bladder function. These groups were 
further analyzed for the effects of age, menopause, 
infection, and the type of operative procedure upon 
the principle parameter utilized in this study—residual 
urine. 


Materials and methods 


Eighty-seven patients were included in this study. AII 
patients were hospitalized on the gynecology service at · 
the Los Angeles County-University of Southern Cali- 
fornia Medical Center between July 1, 1976, and May 1, 
1977. Each underwent surgical correction for either 
stress urinary incontinence or symptomatic pelvic re- 
laxation, with or without stress incontinence. All surgi- 
cal procedures were done by resident physicians with 
staff assistance. Each patient received a suprapubic 
catheter (Bonanno type), placed while under general 
anesthesia at the termination of the procedure. 

"To simplify catheter management one protocol 
method was followed on each of two gynecologic 
wards. Since surgery was distributed among large 
groups of operating physicians responsible for these 
wards, the assignment of a catheter protocol by ward 
was felt to be random. Forty-three patients in Group I 
constituted those on the first ward; and 44 patients 


, comprised those on the second ward. 


All patients in Group I had straight suprapubic 


0002-9378/79/040366+ 05$00.50/0 © 1979 The C. V. Mosby Co. 


Volume 138 
Number4 ^" 


bladder drainage throughout their postoperative peri- 
od. Twice daily on the fourth and subsequent postop- 
erative days, each patient received bladder instillation 
through the suprapubic catheter of a 250 ml. normal 
salme solution with 0.25 ml. of Neosporin genitouri- 
nary irrigant. The patient was instructed to void witha 
clamped suprapubic catheter and the residual urine 
was measured through the catheter. The catheter was 
discontinued when the patient had no residual over 
100 ml. for a two-day period and at least two residuals 
under 50 ml, If the criteria stated were not met by the 
time the patient had sufficiently recovered from the 
operation, she was discharged home with the catheter 
in place. 

Patients in Group п were > managed by intermittent 
catheter clamping during the time period of 6 A.M. to 
10 р.м. On the first and second postoperative days. the 
suprapubic catheter was clamped for 1 hour, 45 min- 
utes and opened for 15 minutes in each two-hoür in- 
terval. On the third and all succeeding postoperative 
hospital days, the catheter was clamped for an interval 
of 3 hours, 45 minutes followed by open drainage for 
15 minutes. Bladder instillations were carried out start- 
ing on Day 4 postoperatively as in Group I. 

Preoperatively, all patients underwent urethroscopy, 
urethral pressure profilometry, and cystometry. Pa- 
tients.with mixed component incontinence, stress, and 
urge incontinence (sensory or motor in nature) as 
noted by history and confirmed by an early first desire 
to void, and small bladder capacity were treated for the 
urge component for at least three weeks preoperatively 
with anticholinergics. Patients with a diagnosis of blad- 
der instability (detrusor dyssynergia) as demonstrated 
by cystometry were also treated preoperatively with 
anticholinergics for at least three weeks. A culture was 
obtained at the time of ehdoscopy, again on the third 
postoperative day, and when the suprapubic catheter 
was removed in approximately 80 per cent of the pa- 
tients. 


All premenopausal patients undergoing vaginal hys- | 


terectomy with bladder repair received pre- and 
postoperative cephaloridine. One gram was adminis- 
tered intramuscularly one to two hours prior to 
surgery, one gram intramuscularly shortly after return 
to the recovery room, and one gram given six to eight 
hours postoperatively.” Prophylactic antibiotics were 
not otherwise used. 


Results 


The two groups were similar with respect to age, 


surgical procedure, menopausal status, and indication 
for surgery (Table I and II): Of the 43 patients in 
Group I, 32 (74 per cent) were voiding spontaneously 
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Table 1. Comparison of age and operative procedure 


Procedure type 





Anteriorcolporrhaphy 25 58 46.6 29 66 43.3 
Retropubicsuspension 16 37 41.8 13 29 51.7 
Регеуга 2 5 885 2 5 40.5 

Total . 43 100 45.7 44 100 45.7 





Table II. Effect of menopause 









ен Гент 
ЕСЕ ЕЕ 
Postmenopause 13 16 


Premenopause 30 70 28 el 

"Total zv E 43 100 44 ‚100 

Posimenopausal . (13) (16) 

Catheter out at 6 46 13 . 81 «0.05 
discharge - | 

Premenopausal (30) (28) : 

Catheter out at 12 40 20 71 «0.02 

. discharge  . Peu 


P value 








Table III. Postoperative voiding patterns |.' 












Group І | Group П 
(No. 43) | (No. 44). 
| bes [os [| re 
Spontaneously voiding 32 74 36 82 
PODS . . . 
No. meeting criteria for 
catheter removal by І . 
PODS5. 5 12 18 41 <0:01 
POD6 10 23 28 64 «0.001 
Discharge . 16 37 32 73 «0.001 


No. failing to meetcriteriafor . 27 63 12 27 «0.001 
catheter removal at dis- 
charge 


POD = postoperative day. . 


by the fifth postoperative day, but say five patients a2 
per cent) met the criteria for discontinuing the catheter 
by that time. Five additional patients had their cathe- 
ters removed on the sixth postoperative day, for a total 
of ten (23 per cent) patients who had resumed “nor- 
mial" bladder function within six days of the surgical 
procedure. Eighty-two per cent (36 of 44) of Group II 
patients were ‘able to spontaneously void by the fifth 
postoperative day; 18 of them (41 per cent) voided well 
enough for'cessation of the catheter, a significantly 
higher percentage than in Group I (p « 0. 01) Ten 
additional patients (64 per cent) had the catheter re- 
moved on the sixth day (p « 0.001) (Table iij. 

Age. The mean age, 45.7, was the same in both 
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Table IV. Catheter disposition at discharge 


[reme [ж [nas 










Procedure P value 





Anterior col- 16 64 7 24 «0.01 

` porrhaphy | 

Retropubic sus 8 16 50 3 13 23 NS.. 
pension 

Pereyra pro- 1 2 50 1 2 50 NS. 
cedure 


Table V. Pelvic cellulitis 










Catheter re- 
moved by POD 
6 with cellulitis 







No. with 
cellulitis 






Procedure 






Group I 
Anterior colporrhaphy 25 6 0 
+ vaginal hysterectomy 
Retropubic suspension 16 Д 0 
Pereyra 2 1 0 
Total 43 8 0* 
Group II 
Anterior colporrhaphy 29 7 8 
+ vaginal hysterectomy Се: 
Retropubic suspension 13 1 1 
Pereyra 22 0 0 
Тога] 44 8 4% 


*Not cy? significant (p < 0.10). 


Table VI. Patients with residual bladder dystunction 
at discharge (POD 6). 










% Dis- 


No. wear- 
ing catheter charged POD 
home at POD6 | 6 with catheter 






I (No. 43) 15 35 8 53* 


IL (No. 44) 26 59 5 19* 


*p « 0.05. 


groups (Table I). Patients in Group I undergoing an- 
terior colporrhaphy were slightly older on the average 
than those undergoing the same procedure in Group 
1I, 46.6 years and 43.3 years, respectively. Group I pa- 
tients with retropubic suspensions were younger; 41.8 
years, compared to 51.7 years. 

Type of surgery. Of the 87 surgical procedures per- 
formed, 54 patients (62 per cent) underwent anterior 
colporrhaphy alone or in association with hysterectomy 
(Table I). A retropubic suspension was performed on 
29 patients (33 per cent). Of these, 27 were Burch colpo- 
suspensions and two were Marshall-Marchetti-Krantz 
cystourethropexies. Four patients (5 per cent) under- 
went the Pereyra needle urethrovesical suspension. 
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Sixty-four per cent of Group I patients who under- 
went anterior colporrhaphy were discharged with their 
catheters in place (Table IV). Fifty per cent of patients 
with retropubic suspensions still showed bladder dys- 
function at the time of discharge. 

In Group П, 24 per cent of patients with anterior 
colporrhaphy (p « 0.01) and 23 per cent with re- 
tropubic suspension (not statistically significant) were 
discharged with their suprapubic catheters in situ. 

Menopause. One third of all patients were post- 
menopausal (Table II). Group I contained 13 such pa- 
tients (30 per cent) and Group II had 16 patients (36 
per cent). 

Of the 58 premenopausal women siudied, 12 (40 per 
cent) in Group I and 20 (71 per cent) in Group II 
showed good return of bladder function at the time of 
discharge (p « 0.02). Within the same group there was 
no statistical difference in postoperative bladder re- 
covery between premenopausal and postmenopausal 
women. ` 

Urinary tract infection. One patient in each group 
had a positive urine culture (7105 colonies per millili- 
ter) preoperatively. Each was treated with antibiotics 
before surgery. Postoperative cultures were obtained in 


35 patients in Group I and 84 patients in Group II. Of 


these, three (9 per cent) Group I patients and two (6 
per cent) in Group II had postoperative urinary tract 
infections. The results of the urine culture did not cor- 
relate with time of removal of the catheter. No patient 
without a postoperative culture result had a febrile 
course or prolonged hospitalization. 

Cellulitis. À diagnosis of postoperative vaginal cuff 
cellulitis was made in eight (19 per cent) Group I pa- 
tients and eight (18 per cent) Group II patients (Table 
V). This complication developed only in patients un- 
dergoing concomitant hysterectomy. 

All eight patients in Group I had prolonged bladder 
dysfunction and hospitalization (8 to 18 days). Their, 
catheters were removed from 7 to 15 days after the 
operative procedure. 

All eight patients in Group II had prolonged hos- 
pitalizations. However, four had their catheters re- 
moved by the sixth postoperative day. The others 
demonstrated prolonged recovery of normal bladder 
function. 


Comment 


The suprapubic catheter has been very effective іп 
postoperative bladder management and possesses nu- 
merous advantages in comparison with the transure- 
thral method of bladder drainage. The role of tidal 
drainage with this method has not been defined. This 


"Volume 133 
Number 4 


study has compared straight drainage to intermittent 
clamping to determine the relative effectiveness of 
these two techniques in hastening recovery of normal 
bladder function. . 

Residual urine. The exact volume of urine which 
constitutes a significant residual is controversial. Values 
in the literature considered to be significant vary be- 
tween 50 and 150 c.c," * although Hsu and Cheng? 
chose 20 c.c. as the upper limit of normal in their study 
of patients undergoing radical hysterectomy. 

While an almost equal proportion of patients in both 
groups were able to void by the fifth postoperative day, 
74 per cent to 82 per cent, resolution of bladder dys- 
function did not occur at the same rate. Twenty-three 
per cent of Group I patients compared to 64 per cent in 
Group II demonstrated normal function by the sixth 
postoperative day. Only 87 per cent of those on straight 


drainage versus 73 per cent of patients undergoing, 
early clamping demonstrated good function at the time _ 


of discharge (Table III). 

Comparing bladder function on the same discharge 
day revealed that straight drainage is more likely to be 
complicated by prolonged dysfunction. Patients qual- 
ifying for early hospital discharge (postoperative day 6) 
are also more likely (53 per cent to 19 per cent) to wear 
the catheter home (Table VI). Our patients frequently 
remained hospitalized for extended periods solely for 
the purpose of postoperative bladder training, since 
many were reluciant to care for the catheter at home. 
Therefore, early resumption of normal bladder func- 
tion in our population was most likely to shorten the 
period of hospitalization. Patients managed with in- 
termittent clanping went home earlier and more fre- 
quently without the catheter. 

Age. There is no information to date correlating pro- 


longed postoperative bladder dysfunction with patient . 


age. Older age might be expected to correlate with 
poorer muscle tone, mucosal atrophy, and delayed 
convalescence. Our patients showed no age-related 
dysfunction that would suggest an effect or a relation- 
ship. While the mean patient age corrected for opera- 
tive procedure did exhibit age variance, all types of 
surgery managed by straight drainage showed signifi- 
cantly longer bladder dysfunction irrespective of pa- 
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tient age (Table I and II). Menopausal patients recup- 
erated at the same rate as premenopausal women. In · 
both categories, intermittent clamping favorably in- 
fluenced the return to normal bladder function. 

Bacteriuria. Urinary tract infection did not prolong 
the resumption of normal bladder function in our pa- 
tients regardless of catheter management. The bladder 
mucosa is an efficient barrier to the spread of infection 
into bladder muscularis and thereby prevents mechan- 
ical dysfunction. Our low incidence of postoperative 
urinary tract infection confirms the previously re- 
ported lower incidence of postoperative urinary tract 
infection obtained with the suprapubic system com- 
pared to transurethral drainage.” 

Pelvic infection. Notably, almost all patients with 
postoperative vaginal cuff cellulitis had prolonged 
bladder dysfunction, in addition to extended hospitali- 
zation. However, when intermittent clamping was 
used, half the patients did not require prolonged 
drainage, while all patients with continuous drainage 
did.. 

Pathophysiologically, the edema and inflammatory 
reaction which accompanies cuff cellulitis would be ex- 
pected to potentiate postoperative spasm of the de- 
trusor muscle? as well as the periurethral striated mus- 
cle. This splinting of the pubococcygeus muscle inter- 
feres with the first stage of normal voiding—that is the 
relaxation of the pelvic floor which precedes the de- 
trusor contraction during normal micturition. 

In summary, results of this study suggest that the 
detrusor muscle responds to passive distention and re- 
laxation by more quickly attaining its normal cor:trac- 
tile properties following the insult of surgery. Intermit- 
tent clamping, a modification of tidal drainage which. 
utilizes the patient's endogenous output to promote 
bladder tone, resulted in patients voiding normally 
sooner than those women managed by straight drain- 
age. Clamping. was associated with improved bladder 
function, irrespective of patient age, menopausal 
status, type of procedure, or surgical indication. 

It is recommended that this simple adjunctive mea- 
sure become a routine aspect of suprapubic catheter 
management to maximize full bladder recovery follow- 
ing pelvic surgery. 
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Carbon dioxide versus electronic urethrocystometry 
for the detection of detrusor dyssynergia 


SHERWIN D. LEWIS, M.D. 


Hayward, California 


The reliability of rapid-fill carbon dioxide urethrocystometry in detecting detrusor dyssynergia was 
compared with the more physiologic method of electronic urethrocystometry. Fifty female patients 
who had urinary incontinence were studied. All patients with abnormal electronic studies had 
abnormal studies with carbon dioxide. Ten patients with normal electronic studies had an abnormal 
response to carbon dioxide and 40 per cent of these patients responded well to anticholinergic 
agents, indicating that carbon dioxide may be more sensitive in detecting mild forms of detrusor 
dysfunction that are medically treatable. Complete urodynamic assessment ís recommended ín 
conjunction with carbon dioxide urethrocystometry. (AM. J. OBsTET. GYNECOL. 133:371, 1979.) 


THE PROBLEM OF diagnosis of urinary incontinence 
in the female patient has been plagued-with consider- 
able controversy. In the literature, there is little uni- 
formity of opinion regarding the work-up needed for 
proper evaluation of the incontinent woman. Most 
clinicians agree, however, that establishing the correct 


' diagnosis is essential to proper therapy and optimal 


results. 

In most large series reported on therapy for "stress 
incontinence," 15 to 20 per cent failure with surgical 
treatment has been experienced. This rate may be at- 
tributed to: (1) surgical objectives not achieved or (2) 
incorrect or incomplete diagnosis. The majority of fail- 
ures are the result of incorrect diagnosis. The majority 
of the failures comprise patients with urgency inconti- 
nence and patients with detrusor dyssynergia. 


In 1963, Hodgkinson and associates! first described _ 


the entity of detrusor dyssynergia in a large series of 
patients studied by direct. urethrocystometry. Elec- 
tronic direct urethrocystometry is now widely accepted 
in research centers as a reliable means of detecting de- 
trusor dyssynergia, but the technique has not been fre- 
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Table I. Comparison of carbon dioxide versus 
electronic urethrocystometry in 50 
incontinent patients 


Diagnostic Carbon dioxide Electronic 
response cystometry cystometry ` 

Normal 29 39 

Abnormal 21 11 


quently applied in clinical practice because it is some- 
what laborious. 

More recently, technical improvements in insiru- 
mentation and recording systems have resulted in the 
use of gas for cystometric evaluation.* ? Furthermore, 


‘Cass and associates! have shown that liquid and gas 


produce comparable cystometric examinations regard- 
less of the speed of bladder filling. 

Carbon dioxide urethrocystometry has become pop- 
ularized the past few years as a method easily utilized 
with endoscopy and readily adaptable to clinical prac- 
tice. This study compares rapid-filling carbon dioxide 
cystometric examination with direct electronic urethro- 
cystometric examination for detecting clinically signif- 
icant detrusor dysfunction, including milder forms o£ 
detrusor instability. 


Material and methods 

From January 1, 1976, to December 31, 1976, fifty 
female patients who were seen in our clinic for urinary 
incontinence were selected at random and evaluated 
both with an endoscopic examination by carbon di- 
oxide urethrocystometry, as described by Robertson? 
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Table II. Analysis of abnormal carbon dioxide trethrocystometry response in 10 patients with normal 


` electronic urethrocystometry 









Diagnostic response 


Carbon dioxide 





Electronic 


\ Therapeutic response 
to anticholinargics 






Concomitant conditions treated 





Sphincter weakness, good response 
to suspension 


Spontaneous resolution, — 


2tiology unknown 


Normal Abnormal Ncne 
Normal Abnormal Good 
Normal Abnormal Good 
Normal Abnormal 

Normal Abnormal . Nne 
Normal Abnormal Not used 
Normal Abnormal Not used 
Normal Abnormal Good 
Normal Abnormal Not used 
Normal . Abnormal @od 


and by direct electronic urethrocystometry, as de- 
scribed by Hodgkinson and associates. ' 

Carbon dioxide cystometry was accomplisFed with 
an endoscope* and a суѕіотеїег.ї Electronx direct 
urethrocystometry was accomplished with a thrze-chan- 
nel electronic.recording system} and three oressure 
transducers§ with simultaneous recording of arethral, 
bladder, and rectal pressures during spontaneous fill- 
ing, as outlined and detailed by Hodgkirson and 
Cobert.? \ 

All studies were performed uniformly by he same 
investigator. Any patient with findings that suggested 
detrusor dysfunction, with either carbon dicxide ure- 
throcystometry or direct electronic urethrocystometry, 
was treated with one or more anticholinergc agents; 
and the patient’s clinical response was noted in fol- 
low-up. 


Results 


All patients with abnormal electronic cysto-metry also 
showed an abnormal carbon dioxide cystonetric re- 
sponse (Table I). Ten patients with normal electronic 
cystometry showed an abnormal carbon Goxide re- 
sponse. Were these false positive сагЬсл dioxide 
studies? To evaluate this question, these 20 patients 
were carefully scrutinized and the data are st mmarized 
in Table II. І 

Four of these patients experienced exellent re- 
sponse to anticholinergic agents in terms of=lissolution 


*Karl Storz Endoscopy-America, Inc., Los Angeles, Cali- 
fornia. 


THeyer-Schulte Corporation, Santa Barbara, Jalifornia. 
Mechanics for Electronics, Inc., Salem, Massachusetts. 
§Statham Instruments, Inc., Oxnard, Califorria. 


Sphincter weakness, good response 
to suprapubic suspension 

Chronic urethritis, good response to 
urethral dilatation and antibiotics 

Chronic urethritis, fair response to 
urethral dilatation and antibiotics 


Atrophic urethritis, good response 
to estrogen cream 


of symptoms of urgency, frequency of urination, and 
incontinence associated with stress. Two patients ex- 
perienced no response to anticholinergics but were also 
noted to have significant sphincter weakness, based 
upon urethrometry and endoscopic evaluation of the 
vesical neck as described by Robertson.” 5 

One patient experienced spontaneous resolution of ` 
detrusor dysfunction, and the etiology of the transient — 
symptoms is unclear at-present. The remaining three 
patients all had concomitant chronic or atrophic ure- 
thritis, which responded well to urethral dilatation, 
antibiotics, and/or topical estrogen therapy. These pa- 
tients are now well compensated and without inconti- 
nence, despite evidence of mild detrusor dysfunction. 


Comment 


The results of this comparative study suggest that 
carbon dioxide urethrocystometry is as reliable as elec- 
tronic urethrocystometry in detecting detrusor dys- 
function. There appears to be a mild form of clinically 
significant detrusor dysfunction that is more easily de- 
tected with carbon dioxide urethrocystometry and that 
may respond well to medical therapy. In order to pre- 
dict a particular patient's response to a given therapv, 
multiple urodynamic factors must be taken into con- 
sideration, including presence and degree of detrusor 
instability, anatomic support of the vesical neck, func- 
tional length and tone of the urethra, presence or ab- 
sence of inflammation in the bladder and/or urethra, 
and estrogen status. | 

‘A patient with mild detrusor instability who is 
otherwise well compensated may not be incontinent. 
On the other hand, a patient with borderline vesical 
neck support may become incontinent easily with the 
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onset of mild detrusor instability. These facts indicate 
the importance of complete urodynamic studies, so 
that a full understanding of what aspects of urody- 
namic function are defective may be achieved before 
any treatment program is initiated. 


Conclusions 


1. Carbon dioxide urethrocystometry compares fa- 


` vorably with electronic urethrocystometry for detecting 


detrusor dyssynergia. 
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2. Carbon dioxide urethrocystometry may be more 
sensitive in detecting mild forms of detrusor instability. : 

3. Urethrocystometry alone cannot be used in assess- 
ing why a patient is incontinent. It must be used in 
conjunction with other urodynamic studies to assess 
urethral function and anatomic.support or the possible 
presence of inflammatory or atrophic-changes. 


"Patricia Woods, M.A., provided technical assistance. 
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Preoperative hot conization of the cervix: A possible 
method to reduce postoperative febrile morbidity 
following vaginal hysterectomy 


NEWTON G. OSBORNE, M.D., Pu.D., F.A.C.O.G. 


RALPH C. WRIGHT, M.D., F.A.C.O.G. 


MARK DUBAY, M.D. 


Farmington, Connecticut 


Laboratory results indicate that the endocervix may be a source of bacterial contamination when 
vaginal hysterectomy is performed. In a series of 160 consecutive vaginal hysterectomies in 
premenopausal women, hot conization of the cervix was performed prior to the scrub with an 
iodophore. No preoperative antibiotics were used in this series. The postoperative febrile morbidity 
rate was 4.3 per cent and the average stay was 4.5 days.. These results are compared with those of 
three other groups: (1) patierits who received a three-dose parenteral prophylactic antibiotic course 
with the first dose two hours prior to surgery had a febrile morbidity rate of 8.6 per cent. (2) In 
patients who had prophylactic antibiotics for five days with the first dose given intraoperatively, the 
febrile morbidity rate was 10.1 per cent. (3) The febrile morbidity rate in the group with no antibiotic 
proph ylaxis or hot conization was 49.1 per cent. Laboratory and clinical data suggest that 
preoperative conization may be effective in the reduction of postoperative febrile morbidity. 


(AM. J. OBSTET. GYNECOL. 133:374, 1979.) 


SURGERY occupies a prominent position in modern 
medicine because of the development of techniques 
that have reduced postoperative morbidity to accept- 
able levels. Infection is the most common complication 
of vaginal hysterectomy in premenopausal women. 
Prophylactic antibiotics effectively reduce postopera- 
tivé fever? when either vaginal or abdominal hyster- 
ectomy is performed. 

There.are, however, potential problems associated 
with widespread use of prophylactic antibiotics* ® 7; 
therefore, alternate methods should be evaluated. Re- 
cent work? indicates the endocervix to be an important 
source of bacterial contamination during hysterectomy. 


. Preoperative hot conization of the ceryix has been sug- 


gested® as an efféctive technique for reducing the 
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number of bacteria in the operative field when vaginal 
hysterectomy is performed for benign disease. 

This paper reports a retrospective study of vaginal 
hysterectomies performed in premenopausal women. 
A comparative analysis of febrile morbidity is made in 
four separate treatment groups. 


Materials and methods 


The study population was drawn from premeno- 
pausal women who had undergone vaginal hysterec- 
tomies between January, 1971, and December, 1976, 
either at Hartford Hospital or at New Britain General 
Hospital. The mean age of the patients studied was 
35.1 years with a range of 19 to 47. All women were 
operated on for benign disease and were free of pre- 
operative evidence of infection. 

The patients were randomized in the sense that the 
preoperative preparation depended : entirely on the 
operating physician's preference rather than on patient 
selection for any particular group on the basis of diag- 
nosis, race, age, or any other criteria. 

The retrospective chart review consisted of all pa- 
tients operated on fór benign disease and without 
preoperative evidences of infection over a 6 year 
period. 


0002-9378/79/040374+05$00.50/0 © 1979 The C. V. Mosby Co. 


Volumé 133 
Number 4 


Fig. 1. Procedure for hot conization of the cervix. 


Indications for hysterectomy included elective steri]-, 


ization, hypermenorrhea or menorrhagia, severe dys- 
menorrhea or dyspareunia on deep penetration, and 


pelvic relaxation. Four hundred two patients who | 


fulfilled the review criteria were identified. All patients 
had an adequate preoperative evaluation including a 
Papanicolaou smear. Postoperatively all patients had an 
indwelling catheter for at least 12 hours.- 

Four separate treatment groups were analysed and 

compared: 

І..Опе hundred eight patients who received no 
prophylactic antibiotics. 

2. Thirty- five patients who received three intrave- 
nous doses of Keflin over a 12 hour period with 
the first dose given two hours preoperatively. 

3. Ninety-nine patients in whom one gram of Keflin 
was given. intraoperatively, then every six hours 
until the patient was able to take medications by 
mouth, at which time 500 mg. of Keflex was given 
every six hours up to and including the fifth. post- 
operative day. 

4. One hundred sixty patients who had hot coniza- 
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tionof the « cervix immediately prior to vaginal 

.  hysterectomy. 

The procedure for the preoperative hot conization 
group was as follows: First the entire endocervix was. 
removed by. electrosurgical conization? (Fig. 1). A 
five-minute vaginal'and perivaginal preparation was 
then carried out with Betadine surgical sóap and solu- 
tion as described elsewhere;? and the patient was care- 
fully draped to protect the àrea from rectal contamina- 
tion. After completion of the hysterectomy, the vaginal 
vault was cultured at the suture line for aerobic and 
anaerobic bacteria. No preoperative antibiotics were 


. used in conization patients, and only conization pa- 


tients had routine postoperative cultures taken from 
the suture line (Tables I and II). Cultures were taken 
from other patients only if there was postoperative evi- 


` dence of infection. 


There were 19 patients in the preoperative hot con- 
ization group and 13 in the group that had ro 


preoperative antibiotics or conization who had Foley 


catheters for over 24 hours. These patients were 
started on 250 mg. of tetracycline four times a day by 
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Table I. Postoperative cultures from the vaginal 
incision* 






Number of bacterial species per patient 


20-29 1 20 18 6 1 0 
39-39 3 23 24 3 2 0 
40-49 2 22 23 6 1 0 

Total 6 65 65 15 4 0 


*There was no culture report in five cases. 


Table II. Number of patients in the conization 
group from whom the microorganisms listed 
were cultured from the suture line 


postoperatively* 

Microorganisms No. 
Staphylococcus epidermidis 49 
Diphtheroids 47 
E. coli 33 
Lactobacillus (aerobes and anaerobes) 32 
Peptococcus 28 
Peptostrepococcus 25 
Enterococcus 21 
Bacteroides sp. i 11 
Candida albicans 4 
No growth 6 
No report on chart 5 


*Some patients had more than one species recovered from 
the wound. 


Table III. Over-all febrile morbidity rate 


3 


53/108 49.1 
10/99 10.1 


Prophylaxis 


No prophylaxis or cone 

Long-term prophylaxis (Keflin/ 
Keflex—5 days) 

Short-term prophylaxis 3/35 8.6 
(Keflin—3 doses) 


Preoperative hot conization 7/160 4.3 


mouth. One patient in each group developed a urinary 
tract infection with tetracycline-resistant £. coli, and six 


of the patients in the no prophylaxis or conization . 


group developed pelvic cellulitis. None of the patients 
who received parenteral prophylactic antibiotics was 
given tetracycline. 

A comparison of febrile morbidity rates between the 
four groups was made based on an oral temperature of 
101° F. on two measurements six hours apart, exclud- 
ing the first 24 hours of the postoperative period. 

The postoperative febrile morbidity rate in the 
group with no prophylactic antibiotic or conization was 
49.1 per cent. In the long-term prophylactic group, the 
morbidity rate was 10.1 per cent and in the short-term 
prophylaxis group the morbidity rate was 8.6 per cent. 
The preoperative hot conization group had a febrile 
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Table IV. Patients with fever due to pelvic cellulitis 


2 


No prophylaxis ог cone 44/108 40.7 
Long-term prophylaxis (Keflin/ 9/99 9.1 
Keflex—5 days) - 


Prophylaxis 


Short-term prophylaxis 3/35 8.6 
(Keflin—3 doses) 
Preoperative conization 3/160 1.9 


& 
Table V. Patients with culture-proved urinary 
tract infection 





No prophylaxis or cone 7/108 6.5 
Long-term prophylaxis (Keflin/ 0 
Keflex—5 days) ; 
Short-term prophylaxis : 0 
(Keflin—3 doses) 
2/160 1.2 
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Table VI. Patients with pelvic abscess 


: No prophylaxis or cone 2/108 1.9 
Long-term prophylaxis (Keflin/ 1/99 1 
Keflex—5 days) 
Short-term prophylaxis 0 
Preoperative conization 0 


morbidity rate of 4.3 per cent (Table III). When the 


incidence of fever due to pelvic cellulitis was computed, - 


the postoperative morbidity rate in the conization 
group was 1.9 per cent (Table IV). 

In the group with no antibiotic or preoperative con- 
ization, the incidence of culture-proved urinary tract 
infection was 6.5 per cent and in the preoperative con- 
ization group the incidence was 1.2 per cent. There 
were no urinary tract infections in the two groups who 
received intraoperative or preoperative prophylactic 
antibiotics (Table V). 

Although there was no tissue level of antibiotic when 
the operation was started in the long-term group, there 
was a reduction in postoperative fever (p < 0.001), 
pelvic cellulitis (p < 0.001), and urinary tract infection 
(p < 0.05), but there was no significant change in the 
incidence of pelvic abscess (Tables IV, V, and VI). 

Both the short-term prophylaxis and preoperative 
hot conization patients who did not have an associated 
anterior perineórrhaphy had an average stay of 4.5 
postoperative days in the hospital. The average hospi- 
tal stay for equivalent long-term prophylaxis patients 
was 6.1 days, and for patients with no prophylactic an- 
tibiotics or preoperative conization, the average hospi- 
tal stay was 6.6 days. 
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Comment 


Our aim is to reduce serious postoperative morbidity 
to a minimum. Prophylactic antibiotics have proved to 
be useful in the reduction of postoperative febrile 
morbidity and several reports? suggest that a short 
course provides maximum coverage with a minimum 
of side effects. 

Review articles!^ !! on prophylactic antibiotics sug- 
gest strongly that the number of postoperative infec- 
tions decreases only if systemic antibiotics are begun 
preoperatively. The point is stressed that antibiotic 
prophylaxis is of no use if a tissue level is not estab- 
lished before the incision is made.* !? !! Burke? dem- 
onstrated that with dermal lesions and experimental 
incisions in guinea pigs, it was necessary to administer 
antibiotics preoperatively in order to influence the in- 
fection rate. 

The group in our study that received the first dose of 
parenteral antibiotics intraoperatively demonstrated a 
significant decrease in the febrile morbidity rate (р < 
0.001) when compared to the group in which no pro- 
phylactic antibiotics were used and no conization per- 
formed. 

In this study long-term antibiotic prophylaxis had no 
advantage over short-term prophylaxis. This corre- 
sponds with what has been reported frequently in the 
recent literature.’ It is unlikely that tetracycline given 
by mouth to some patients 24 hours after surgery 
influenced morbidity in any significant way.'? There are 
several reports’” !! that suggest that antibiotics are of 
little prophylactic value when they are started after the 
operation is performed. Over 6 per cent of the patients 


who had the Foley catheter for over 24 hours de-: 


veloped a urinary tract infection. This fact suggests 
that antibiotic coverage of the Foley catheter may not 
be an effective way to prevent postoperative urinary 
tract infection. 

We agree that widespread use of broad-spectrum 
prophylactic antibiotics may cause a rise in the inci- 
dence of antibiotic-related complications. There is 
also a potential risk of rise in nosocomial infection with 
unusual species of organisms* ? as well as a selection for 
species with resistance to the antibiotic used.” 
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Cultures taken from the vagina immediately after a 5 
minute povidone-iodine scrub showed no growth? in 92 
per cent of the cases. This suggests that wound con- 
tamination during vaginal hysterectomy comes from 
the endocervix and/or the perineum. The flora recov- 
ered from the suture line at the conclusion of the hys- 
terectomy in patients who had preoperative hot con- 
ization is of interest. Staph epidermidis, diptheroids, 
and E. coli accounted for over 50 per cent of the or- 
ganisms cultured. These species are common on the 
skin and mucosal surfaces of the labia. Future studies ` 
should include cultures from the vulva and perineal 
areas following the preoperative scrub to evaluate this 
potential source of contamination. 

Several reports* * !? suggest that the number of 
species may be of importance for the establishment of 
clinical infection. The number of species colonizing the 
vagina is known to diminish when parenteral prophy- 
lactic antibiotics are started preoperatively and con- 
tinued into the postoperative period. It appears that 
the objective is to reduce the number of species that 
may act synergystically to produce immediate or late 
morbidity. 

An analogy has been drawn between intestinal 
surgery and vaginal hysterectomy to support the ratio- 
nale for preoperative antibiotics.? However, unlike the 
large bowel, the operative area for vaginal hysterec- 
tomy is available when it is scrubbed as thoroughly as 
the surgeon's hands, and preoperative electric coniza- 
tion of the cervix removes this source of bacterial con- 
tamination.? Our data suggest that the number of bac- 
teria at the operative site can be reduced by mechanical 
methods. These procedures may be sufficient to pre- 
vent infection, thus reducing the need for antibiotic , 


` exposure, another factor that may compromise the 


patient. 

The results of our comparative retrospective study, 
while not conclusive, warrant further evaluation of 
preoperative hot conization as a method to prevent 
pelvic infections following vaginal hvsterectomy. They 
also suggest avenues for further work in search for 
effective alternatives to prophylactic antibiotics. 
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Remission of uterine leiomyosarcomas treated i 
with vincristine, Adriamycin, and 
dimethyl-triazeno-imidazole carboximide 
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Six patients with metastatic uterine leiomyosarcoma have been treated with the combination of 
vincristine, Adriamycin, and DTIC. Complete remissions were obtained in three patients and a 
partial remission in a fourth. The average duration of response was 15.6 months and one patient is 
free of disease at 24 months. Severe nausea and vomiting caused discontinuance of chemotherapy 


in two patients. (AM. J. OBSTET. GYNECOL. 133:379, 1979.) 


METASTATIC SARCOMAS in adults have been notori- 
ously resistant to chemotherapy. In 1972, Gottlieb and 
associates' reported a response rate of 50 per cent 
in adults with various types of sarcoma using a com- 
bination of Adriamycin and dimethyl-triazeno-imid- 
azole carboximide (DTIC). Leiomyosarcomas showed a 
marked sensitivity to this combination, with objective 
responses observed in 6 of 16 patients. In a few cases 
vincristine was combined with DTIC and Adriamycin, 
and its addition appeared to increase the duration of 
remission by 2 to 3 months. In the light of this report, 
we employed the combination vincristine, Adriamycin, 
and DTIC in the treatment of metastatic uterine 
leiomyosarcomas. The results achieved in six patients 
form the subject of this report. 


Patients and methods 

In 1976 and 1977 six patients with metastatic uterine 
leiomyosarcomas were seen at The Chicago Lying-in 
Hospital or Michael Reese Hospital. Initial evaluation 
included history and physical examination, routine 
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blood studies, chest x-ray with tomography when indi- 
cated, intravenous pyelogram, and liver and bone 
scans. All patients initially have had surgery. The ex- 
tent of intra-abdominal involvement was determined 
and when feasible, the gross tumor was debulked. In all 
cases, histologic confirmation of uterine leiomyosar- 
coma was obtained. All patients received vincristine, 
1.2 mg. per square meter, intravenous push weekly, 
Adriamycin, 20 mg. per square meter, intravenous 
push on days 1, 2 and 3, and DTIC, 250 mg. per square 
meter intravenous drip in 150 c.c. of saline on days 1 
through 5 (Table I). Chemotherapy cycles were re- 
peated every 21 to 28 days after recovery of the white 
blood count (73,500 per cubic millimeter) and platelet 
count (7150,000 per cubic millimeter). Once a total 
dose of 550 mg. per square meter of Adriamycin had 
been administered, therapy was continued every 4 
weeks with alternating courses of vincristine and DTIC 
or vincristine, actinomycin-D, and cyclophosphamide 
(Table II). 


Determination of response 

Complete response (CR) is defined as the disappear- 
ance of all evidence of disease for 3 months or longer, 
as determined by physical examination and laboratory 
results. 

Partial objective response (PR) is defined as a 50 per 
cent or greater reduction in the sum of the greatest 
tumor diameter and its perpendicular for all lesions for 
at least 3 months. 
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Table I. Combination chemotherapy in pelvic sarcomas 


X3 days/every 21 days 


Agents 
Adriamycin 20-25 mg./M ?/day І.У. 
DEG. 250 mg./M.?/day І.У. drip 
in 150 ml. saline 
Vincristine 1.2 mg./M.? 


es 


2/10/76 


Fig. 1. Pulmonary metastases in a 42-vear-old patient (Patient 
No. 1) prior to treatment. 





2/12/76 
Fig. 2. Tomogram of Patient No. 1 with metastatic leiomyo- 
sarcoma at presentation. 


X5 days/every 21 days 
Every 7 days for 7-8 wk. 
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Side effects 


Nausea, vomiting, bone marrow 
depression, cardiactoxicity 
Bone marrow depression, nausea, 
vomiting, flu-like syndrome 
Neurotoxicity 





4/21/76 
Fig. 3. Complete disappearance of lung lesions after two 
courses of treatment with V.A.D. 


Table II. Maintenance combination chemotherapy 






Schedule 





A: Vincristine 1.2 I.V. every 4 wk. to be 
Actinomycin-D 2 alternated with B 
Cyclophosphamide 600 

B: DTIC 250 LV. 

Vincristine 1.2 


If less than 50 per cent reduction in the sum product 
of the greatest tumor diameter and its perpendicular 
occurred or the response lasted less than 3 months, the 
result was classified as no response (NR). 


Results 


The results for the six patients are summarized in 
Table III. Four of the six patients (66 per cent) had a 
complete or partial response to the combination of 
V.A.D. Of the four responses, three were complete 
(Figs. 1, 2, and 3) for an over-all complete response rate 
of 50 per cent. In general, most responses occurred 
within the first four cycles. The median survival for all 
patients treated has not been reached. The actuarial 
survival at 18 months was 66 per cent. However, those 
patients who have had a complete response are cur- 
rently alive at 18, 21, and 23 months after treatment. 
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Table III. Patient characteristics, sites of involvement, response to chemotherapy, and survival 





1 42/B Pelvis, lungs 

2 66/W Pelvis, vagina, blad- 
der, rectum 

3 39/B Colon, liver, abdomen 

4 56/W Scapula, lungs 

5 64/B Vagina, liver 

6 47/W Pelvic bone, ab- 


1 


domen, lungs 


Cycles 
«лр. Survival (ma) 
12 CR 24 





Current status 


Alive 
CR 21* Alive 
CR 187 Alive 
PR 11 Dead 
NR 9 Dead 
NR 12 Alive 





*Pulmonary metastasis developed at 21 months; patient refused further chemotherapy after seven cycles. 


Patient refused further chemotherapy. 


To date, only one of the three patients who had a CR 
has relapsed, with a recurrence of pulmonary metas- 
tases at 21 months (Patient No. 2). This patient had 
received only seven cycles of V.A.D. and then refused 
further chemotherapy. One patient had a partial re- 
sponse with a greater than 75 per cent reduction of the 
sum product of the greatest tumor diameter and its 
perpendicular for 9 months and subsequent tumor 
progression occurred. The average duration of re- 
sponse was 15.6 months. 


Toxicity 


Toxic side effects included nausea and vomiting 
caused by DTIC. These became so severe that chemo- 
therapy had to be stopped in,two patients (Patients 
Nos. 2 and 3, Table III). Granulocytopenia and throm- 
bocytopenia occasionally occurred, but no patient had a 
total granulocyte count below 1,000; platelet counts 
remained above 100,000. The nadir of the granulocyte 
and platelet counts usually occurred on days 10 to 14. 
All patients had complete temporary alopecia second- 
ary to adriamycin while they were on V.A.D. Vincris- 
tine-induced paresthesia was a usual side effect. There 
were no episodes of bacterial infections. 


Comment 


Pelvic sarcomas usually have a poor prognosis? and 
patients may not be cured even when the tumor is 
confined to the pelvis. Some uterine leiomyosarcomas 
may be biologically less aggressive than other pelvic 
sarcomas,? but in cases of disseminated uterine leiomy- 
osarcoma death is the inevitable outcome. Reports of 


treatment of metastatic uterine leiomyosarcomas are 
scarce and the number of patients treated is small. The 
combination of vincristine, actinomycin-D and Cytoxan 
(VAC) has been required to induce a response for 10 to 
40 months in seven of eight patients.” * Five patients 
died from respiratory failure and eight patients have 
had rectal bleeding related to radiation therapy. Al- 
though the number of patients is small in this series, we 
have observed excellent responses, three out of six CR's 
with a combination of vincristine, adriamycin, and 
DTIC, and there have been no chemotherapy-related 
deaths. We did not observe myopathy, which was seen 
with the VAC program, perhaps because in our series 
the dose of vincristine was not as intensive as that in 
Smith's series, and after 7 to 8 weeks vincristine was 
administered monthly. Additionally, the absence of 
rectal bleeding in our patients may be related to the 
fact that none of them received radiotherapy with 
chemotherapy, in contrast to the VAC series, which 
also included actinomycin-D, a well-known radiation 
sensitizer. 

Our experience and that of Smith and associates in- 
dicated that uterine leiomyosarcomas are tumors that 
can be effectively treated with chemotherapy. Pro- 
longed remissions appear to be attainable, but the 
problem of a demonstrated persistent complete remis- 
sion remains. Only one of our patients remained 
disease-free for 24 months after the initiation of 
chemotherapy for her metastatic leiomyosarcoma. A 
larger series of treated patients is needed to confirm 
these preliminary observations. 
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А reassessment of the fractional postcoital test 
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: The present investigation was designed to reassess the fractional postcoital test (PCT). Specifically, 
the study addressed the question of whether the internal cervical mucus sperm count is significantly 
different from the sperm counts at other cervical levels. By means of standardized methodology, 25 


normal postcoital tests were performed on 22 couples. Cervical mucus from three different levels 
within the endocervical canal was examined for total count, motility, and sperm morphology. No 
significant difference could be found in these three parameters among any of the cervical levels 

(p > 0.05). Significantly fewer abnormal sperm were found in the cervical mucus when compared to 
the total abnormal forms in the semen (p < 0.001). Therefore, while the fractional PCT is a 
reflection of cervical sperm, this study indicates that the three different cervical levels in the 
fractional PCT (internal-mid-external) are equally effective in the interpretation of the postcoital test. 


(AM. J. OBsTET. GYNECOL. 133:382, 1979.) 


'T HE postcoital test (PCT) has been an integral part of 
the infertility evaluation since it was popularized by 
Huhner! in 1913. A recent refinement to the classic 
Sims-Huhner test was reported by Davajan and 
Kunitake? in 1969. Their in vivo fractional PCT was 
reported to offer improved precision. This initial re- 
port presented a useful standardized method of per- 
forming the PCT test. These investigators reported a 
gradient increase in sperm motility and a decrease in 
sperm density from mucus higher in the endocervical 
canal. They further reported abnormal motility and 
spinnbarkeit (SBK) from the internal cervical mucus in 
infertility patients who previously had been reported to 
have normal Sims-Huhner tests.? From this report 
came the concept that fractionation of cervical mucus, 
with particular attention to the internal cervical mucus 
portion, improved the diagnostic sensitivity of the 
PCT. 
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Using Davajan and Kunitake's standardized method 
of cervical mucus collection, Tredway* ? demonstrated 
that the internal cervical mucus sperm count did 
significantly correlate with the total sperm in the cervi- 
cal mucus column and, therefore, was an indicator of 
cervical mucus sperm transport. He further showed 
that the lower 95 per cent confidence limits of a normal 
fractional postcoital test is five forwardly motile sperm 
per high-power field at the internal os level with a me- 
dian count of 15.° Again, using the internal cervical 
mucus sperm count and the same standardized meth- 
odology, Tredway more recently demonstrated that 
the best time to perform the postcoital test was between 
15 minutes and 24 hours following intercourse with an 
optimal time of 150 minutes. These time intervals are 
consistent with those recommended by other inves- 
tigators.^ * 

The studies previously cited have contributed to the 
standardization, interpretation, and timing of the 
postcoital test, but they have not addressed specifically 
the question of whether cervical mucus from the inter- 
nal os level is significantly different from mucus ob- 
tained from other levels in the cervical mucus column. 
The present study represents a reassessment of the 
original premise that the internal cervical mucus is 
most important in the interpretation of the PCT. 


Materials and methods 


Between January 1, 1977, and December 31, 1977, 
twenty-two ovulatory couples had 25 midcycle frac- 
tional postcoital tests performed at the Naval Regional 







*Volume 133 
Number 4 


Medical Center, Oakland. The tests were performed 
between 2 and 2% hours after intercourse following at 
least two days' abstinence. All cycles had ovulation 
documented by serum progesterone or endometrial 
biopsy. The serum progesterones were measured by 
radioimmunoassay and a value of at least 3 ng. per 
milliliter was required for the patient to be considered 
ovulatory.’ In all 25 tests the cervical mucus was clear, 
acellular, and had an SBK of at least 6 cm. 

All male partners had at least one semen analysis 
performed within one to two months of the postcoital 
test. In only two instances were the semen analyses 
considered abnormal.” Both of these patients had low- 
ered motilities in the 35 to 45 per cent range but were 
otherwise normal. In none of the semen analyses 
was there greater than 30 per cent abnormal forms 
(Table II). 

The postcoital tests were performed according 
to Davajan and Kunitake's? standardized technique. 
Standard intravenous extension tubing* was used with 
a 2 c.c. syringe to apply gentle suction. A column of at 
least 1.5 c.c. of cervical mucus was obtained after the 
exocervix was wiped clean. The SBK was then mea- 
sured from the distal end of the catheter representing 
the internal cervical mucus. As illustrated in Fig. 1, the 
catheter was divided into three segments representing 
the internal, mid, and external cervical levels. The 
mucus from each level was thinly smeared on a slide 
and covered with a glass coverslip. The slide was then 
blinded so that a second member of the endocrine- 
infertility staff would not know which level he was ex- 
amining. He counted five separate fields under high 
power (X400) on each slide recording both the total 
sperm count and total forwardly motile sperm per 
high-power field (Fig. 2). 

In 15 of the 25 tests the coverslips were removed and 
the slides were allowed to dry. The slides were then 
stained with hematoxylin (Gill's Solution, regular 
strength), and, under blinded conditions, the mor- 
phologies of 300 sperm from each slide were recorded. 
The number of abnormal sperm counted on each slide 
was divided by three to give the percentage of abnor- 
mal forms at each level (Table II). 


Results 


Table I summarizes the findings from the 25 
postcoital tests. The total number of sperm per high- 
power field and the motile sperm per high-power field 
at the three different cervical levels are listed. Statistical 
evaluation by analysis of variance failed to show any 


*Venotube 20 inch, Abbott Co., P.O. Box 68, North 
Chicago, Illinois. 





External * Mid* Internal * 


Fig. 1. Standardized method of cervical mucus collection. 


FRACTIONAL POSTCOITAL TEST 


LMP CLOMID Yes No 
Dose: 


Day of Cycle: 


Time of intercourse: Time of examination: 


Last coitus: 


EXAMINATION: 


Vaginal pool: 


Cervical Mucus: Appearance: SBK: 


Microscopic: Field (400x) 


Internal cervix 1 23 3 aa Bin OD 
Total sperm 
Motile sperm 


Mid cervix 
Total sperm 
Motile sperm 


External cervix 
Total sperm 
Motile sperm 


Fig. 2. Fractional postcoital test data sheet. 


significant difference among the two parameters exam- 
ined at any of the three cervical levels (p > 0.05). 

Table П summarizes the percentage of abnormal 
forms found at each level in the 15 tests where it was 
examined. Analysis of variance again failed to show any 
significant difference in the percentage of abnormal 
forms among the cervical levels (p > 0.05). 

The ability of cervical mucus to filter abnormal forms 
is demonstrated also in Table II. The mean percentage 
of abnormal forms found in the 15 corresponding 
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Table I. Mean number of total sperm and motile 
+ sperm at three cervical levels 


Motile sperm/hpf* 





10 21 Sines ОВ 20.2 9 8.2 12.2 
11 12 8.4 12.8 6.6 2.6 6 
12 14.6 16.2 11.2 8.8 9.4 5.8 
13 162 27.4 16 15. 16.2 10 


20 6.2. 20 5.8 Eg 7-26 722 
21 62^ 9537,44 48 58 28 
22 78 4 4.6 E258. 26 
23 94 10 9.8 66 64 54 
24 12 92 98 7 52 52 
25 44 54 48 à 22 22 22 

Mean 13.8 15. 13.1 73 7.787 


*ANOVA revealed no significant difference among the 
three levels at p 0.05. 


Table II. Abnormal spermatozoa at each cervical 
level compared to abnormal forms in corresponding 
semen analysis* 






Abnormal formst (cervix) 


Abnormal forms 


Sample 
І (semen analyses) 


1 3 6 7 11 
2 7 13 7 20 
3 3 5 4 21 
4 7 11 5 9 
5 8 5 6 10 
6 6 3 7 11 
7 6 5 4 9 
8 6 4 4 19 
9 ti 7 10 20 
10 8 12 8 25 
11 6 6 10 25 
12 8 12 12 20 
13 6 6 8 23 
14 10 10 7 14 
15 10 7. у HS 25 
Mean 7.5 8.0 "A iyá 


Grand mean = 7.2¢ 


*Abnormal sperm per 100 sperm counted. 

TANOVA revealed no significant difference among the 
three levels of p « 0.05. 

Paired t test revealed that the number of abnormal sperm 
in the cervical mucus and the semen are significantly dif- 
ferent at p < 0.001. 
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Table III. Correlation of motile sperm per 
high-power field in the cervical mucus and 
motile semen in the semen analysis 


Cervical mucus Semen analysis* 
Sample (motile sperm/hpf) (motile sperm X 10°) 


1 2.3 132 
2 4.4 60 
d 4.4 77 
4 #24 46 
5 26.4 257 
6 6.5 43 
7 10.5 39 
8 19.4 93 
9 2.4 14 
10 9.8 24 
11 5.0 24 
12 8 50 
13 13 131 
14 915 43 
15 7.7 21 
16 52 56 
17 5:8 131 
18 8.4 224 
19 11.4 123 
20 2.3 56 
21 4.4 68 
22 3.5 56 
23 6.1 132 
24 5.8 41 
25 2 39 


*Total motile sperm in ejaculate. 


semen analyses was 17.4 per cent while that in all levels 
of cervical mucus was 7.2 per cent. These two values 
are significantly different (p < 0.001). The most com- 
mon abnormal forms found in the cervical mucus were 
round and tapered forms. Rarely were pinhead, 
megalohead, or amorphous forms found in cervical 
mucus from any level. 

A significant correlation was found between the 
motile sperm in the semen analysis (volume х motile 
sperm per milliliter) and the mean motile sperm per 
high-power field in the cervical mucus (Table III). The 
correlation coefficient is 0.58 with 23 degrees of free- 
dom (p < 0.01). The 95 per cent confidence interval 
for r is: Probability (0.24 = r = 0.80) = 95 per cent. 
The regression equation is $ = 2/96 + 0.05x. The t 
value of the slope with 23 degrees of freedom is 2.94. 
Thus, the null hypothesis that the slope is zero is re- 
jected at p « 0.01. 


Comment 


The present study was designed to examine the hy- 
pothesis that postcoital cervical mucus from the inter- 
nal cervical os level is different from mucus obtained 
from other levels in the cervical mucus column. The 
results obtained in this study differ from those initially 
reported by Davajan and Kunitake.? In the five normal 
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patients they studied, they observed a gradient increase 
in sperm motility and a decrease in count from mucus 
higher in the endocervical canal. Their sample was 
small and unblinded, and no statistical analysis of the 
data was offered. 

The present investigation indicated a homogenous 
distribution of motile and immotile sperm throughout 
the cervical mucus column when collected according to 
Davajan and Kunitake's? technique. Consequently, mi- 
croscopic evaluation of the mucus from any level of the 
cervical canal collected via the fractional postcoital 
method is an indicator of sperm transport in cervical 
mucus. This even distribution of sperm 2 to 2% hours 
following intercourse is consistent with previous re- 
ports of rapid sperm penetration and transport.* ! 
This finding is also consistent with the hypothesis that 
cervical mucus provides a reservoir for gradual sperm 
release over the first 24 to 36 hours after intercourse. 
This concept of sustained release of sperm from cervi- 
cal mucus to the upper female genital tract is funda- 
mental to our current understanding of human repro- 
duction.® E 

Morphologic evaluation of the sperm in the cervical 
mucus column also indicates a homogeneous distribu- 
tion of abnormal forms through the cervical canal. 
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There is, however, a significant decrease in the per- 
centage of abnormal forms in the cervical mucus when: 
compared to the percentage of abnormal forms in the 
corresponding semen analyses. This decrease is ex- 
plained by the inability of the abnormal sperm (1.е., 
pinhead, megalohead, and amorphous) to penetrate 
the cervical mucus column. Thus the filtering action of 
cervical mucus is evident. 

The significant correlation of the motile sperm in the 
ejaculate with the motile sperm in the cervical mucus 
has also been reported recently in another study by the 
present investigators." Although such a correlation 
does exist, the postcoital test generally cannot be substi- 
tuted for a semen analysis to assess fully the male fac- 
tor. The limitations of using the postcoital test to assess 
the male factor are the subject of the other reports." ? 

In conclusion, this study would indicate that once the 
fractional postcoital test is done in the manner stan- 
dardized by Davajan and Kunitake,* any portion of the 
endocervical mucus column is equally efficient in the 
interpretation of the postcoital test. 


The authors wish to acknowedge the technical assis- 
tance of L. Anderson in performing the semen analyses 
and morphology studies. 
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migration enhancement 
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A blocking factor in amniotic fluid causing leukocyte 


Amniotic fluid was found to cause significant leukocyte migration enhancement during the second 
and third trimester of pregnancy and in the early postpartum period when compared to the migration 
area obtained with an ovarian tumor homogenate antigen (p < 0.01), choriocarcinoma spent 
medium (p < 0.01), and placental pool homogenate (p < 0.01). Only borderline significance 

(p < 0.1) was obtained when migration enhancement with AF was compared between pregnant and 
nonpregnant female control patients, indicating minimal unspecific activity of AF. Migration 
enhancement with autologous amniotic fluid was slightly larger than with homologous amniotic fluid, 
but the difference did not reach significance (p — 0.4). None of the control antigens caused 
migration enhancement; placental pool homogenate in concentrations above 4 mg. per 


cent caused migration inhibition but did not in lower concentrations. The enhancing effect of AF 


could be abolished by dilution but not by addition of excessive antibody to estrogen or HCG. It is 
suggested that a blocking factor is present in AF preventing recognition of fetoplacental antigen by 
the maternal immune system. Thus in vitro leukocyte migration enhancement may correlate 

to in vivo graft enhancement. (AM. J. OBsTET. GYNECOL. 133:386, 1979.) 


POSSESSING paternally derived antigens of the ABO, 
Rh, histocompatibility (HLA), and organ-specific types, 
the products of conception represent an allograft 
which survives within a potentially hostile immune sys- 
tem for the period of gestation. 

The antigenicity of placental and fetal tissue has 
been established by various methods." * During early 
gestation trophoblast is functionally hypoantigenic. 
Antigenicity increases significantly during the second 
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and third trimester®‘ and continues to exert its effect 
into the postpartum period." * AF, being mainly fetal 
in its origin, should therefore represent the fetoplacen- 
tal unit antigenically. 

The leukocyte migration assay, as described by 
Søborg and Bendixen,* was chosen for the detection of 
cellular hypersensitivity against "foreign" fetoplacental 
antigen. Presensitized maternal leukocytes are thus ex- 
pected to exhibit leukocyte migration inhibition not 
later than in the second trimester of gestation when 
challenged with AF (representing free fetoplacental 
antigen). The nonoccurrence of such migration inhibi- 
tion in the above-described system could therefore rep- 
resent one of the following conditions: (1) Absence of 
antigen, or (2) the nonrecognition of fetoplacental an- 
tigen by maternal effector cells, either due to lack of 
previous sensitization or due to blockage of receptor 
sites by a blocking factor as described in maternal 
serum.? Itis the purpose of this paper to investigate the 
above-mentioned mechanism. 


Materials and methods 


This study included 20 pregnant patients in all three 
trimesters of gestation, 5 women on postpartum day 
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four (PPD-4) and 11 nonpregnant female control sub- 
jects. Relevant information on all patients is presented 
in Table I. 

Serial measurements of the fetal biparietal diameter 
by ultrasonogram were utilized for dating of gestation. 

Preparation of antigens. 

Amniotic fluid. AF was obtained from 16 second 
and third trimester patients by either sterile transab- 
dominal amniocentesis or transvaginal amniotomy. 
Clinical indications for these procedures are reported 
in Table I. 

The AF was immediately iced and centrifuged at 
1,000 g for 30 minutes at 5° C. The clear supernate was 
used as antigen after dilution 1:1 with complete 
medium (Roswell Park Memorial Institute 1640* sup- 
plemented with 20 per cent heat-inactivated fetal calf 
serum,* 100 units per milliliter penicillin, and 1 mg. 
per milliliter of streptomycin). AF tested against the 
same patient's lymphocytes from whom it was obtained 
was termed autologous (a-AF). 

Amniotic fluid pool consisted of fluid from five to ten 
patients in the second and third trimester of gestation 
thoroughly mixed in equal amounts and diluted 1:1 
with complete medium. a-AF was never included in the 
pool against which a patient's leukocytes were tested. 
Thus amniotic fluid pool represented homologous 
amniotic fluid (h-AF). 

In a few instances dilutional studies were performed 
at dilutions of 1:10, 1:50, and 1:100 with complete 
medium. a-AF only was used for these experiments. 

To exclude the possibility of a hormone effect as the 
cause of migration enhancement, controls were set up 
in single cases utilizing (1) sheep antiserum to estro- 
gen,t provided by Dr. P. С. Satyaswaroop from the 
laboratory of Dr. E. Gurpide, and (2) anti-human 
chorionic gonadotropin.t Both antibodies were added 
in excess to the necessary amount for neutralization of 
estrogen and HCG in AF. 

Ovarian carcinoma antigen. OCA-homogenate had 
been prepared previously and stored at —20* C. Its 
antigenicity at a protein concentration of 0.3 mg. per 
milliliter had been established.? Dilution was obtained 
with complete medium. 

Placental pool antigen. Three term placentas were ob- 
tained immediately after delivery, iced, and homog- 
enized.? Equal amounts of homogenate from all three 
placentas were mixed thoroughly. Protein concentra- 


*Grand Island Biological Co., Grand Island, N. Y. 

TLot No. 22: Titers: 1:3,500 against Е, with 50 per cent 
binding; 1:7,000 against E; with 50 per cent binding; 
1:10,000 against Ез with 50 per cent binding. 

tLot No. 224: Index Biomedical Division Wilson Pharma- 
ceutical and Chemical Corporation, Glenwood, Ill. 





Table I. Clinical summary 





Age Pregnant and PPD-4 Range 14-41 
Mean 27.8 

Control subjects Range 22-41 

Mean 29.5 

Parity Pregnant and PPD-4 Range 0-6 
Mean 1.7 

Control subjects Range 0-4 

Mean 0.6 


Indications for amniocentesis 
Maternal age 
Midtrimester abortion 
Repeat cesarean section 
Postmaturity 
Previous anencephalus 
Severe hypertensive disease 
Amniotomy in labor 
Total 
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*All of our control patients were hospital personnel on the 
labor floor employing birth control. 


tion of this pool was determined by the method of 
Lowry and associates’ and adjusted to a concentration 
of 0.3 mg. per milliliter by dilution with complete 


. medium. In special instances higher concentrations up 


to 4.0 mg. per milliliter were used. 

Choriocarcinoma spent medium. Spent medium from a 
choriocarcinoma cell line established by Pattillo and 
Gey" and grown by Dr. P. G. Satyaswaroop in our de- 
partment was diluted with complete medium 1:1 and 
frozen at —20° C. until use. This cell line is known to 
secrete 1 х 107° LU. of HCG per cell per 24 hours. 

Leukocyte migration. Leukocyte migration tests 
were performed according to the method of Søborg 
and Bendixen’ with minor modifications.? Each exper- 
iment consists of four duplicates, which are averaged to 
obtain the mean area of migration (MA). 

The migration index (MI) was calculated as follows: 


area of migration with antigen 
МІ = x 100. 


"area of migration without antigen 


Thus a MI above 100 indicates migration enhance- 
ment and a MI below 100, migration inhibition. 

Percentage migration enhancement or inhibition 
equals MI minus 100 or 100 minus MI, respectively, 
and is displayed in Table II as (+) for enhancement 
and (—) for inhibition. 

Statistical analysis. Significance between two sample 
means was established by Student t test using Fisher's 
distribution. 


Results 

Fig. 1 represents the MI of all 20 patients and 11 
control subjects when challenged with different anti- 
gens. Table II represents the mean percentage migra- 
tion enhancement for each trimester of pregnancy and 
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Table II. Mean percentage migration enhancement + standard deviation with different antigens in pregnancy, 


on PPD-4, and in nonpregnant control patients 












Total for Control 
a-AF 
N* 11 5 16 
%ME +53.8 + 32.9 +43.4 + 40.5 +50.5 + 34.4 
h-AF 
N 4 6 4 14 5 11 
%МЕ +13.7 + 11.9 +40.6 + 37.1 T34.2 + 12.9 +3101 x:27:1 +26.7 + 18.1 +16.4 + 14.6 
АЕТ 
SON 17 9 30 
%ME +49.1 + 33.9 +39.3 + 30.1 +41.5 + 32.2 
OCA 
N 4 8 5 17 5 
%ME *10.1 € 7.2 +151 + 11:6 +15.7 + 7.5 +14.1 + 9.3 +8.8 + 5.3 
CCSM 
N 2 9 4 15 3 
%ME 33.3.2547 +15.9 + 12.0 +8.3 + 8.7 +12.2 + 11.2 +13.0 + 3.9 
PPA 
N 4 10 5 19 
%ME +16.8 + 7.6 +20.6 + 10.4 +15.0 + 21.4 +18.3 + 13.1 





*N = number of cases. 
TTotal AF (h-AF + a-AF). 


PPD-4 separately. In addition results for a-AF and 
h-AF are listed separately facilitating direct comparison 
of their activity wherever both were obtainable. 

The MI with AF during the second and third trimes- 
ter of pregnancy was significantly larger when com- 
pared to OCA (p « 0.01), CCSM (p < 0.01), and PPA 
(p < 0.01). 

The enhancing activity of a-AF exceeds that of h-AF 
only slightly (p «€ 0.04), which allows direct comparison 
of results obtained with either. This is of importance 
because obviously h-AF only was available during the 
first trimester of gestation and in the postpartum 
period. 

As can be seen from Table II a trend toward en- 
hancement was observed when control patients were 
challenged with h-AF resulting in decreased signif- 
icance (p < 0.1) when compared to the amount of en- 
hancement with h-AF in pregnant women of second 
and third trimester. OCA, CCSM, and PPH showed 
equal migration areas in pregnant women of all trimes- 
ters and nonpregnant control subjects (p < 0.5), not 
causing enhancement. 

A trend toward enhancement with AF on PPD-4 was 
present but did not reach statistical significance, prob- 
ably due to the small number of cases. 

None of the antigens caused significant migration 
enhancement during the first trimester of pregnancy 
but enhancement with h-AF reached borderline sig- 
nificance when compared in the third trimester with 
the migration area obtained in the first trimester 
(p < 0.1). 

None of the antigens showed migration inhibition in 


routine concentrations. When the concentration of 
PPA was increased to 4.0 mg. per milliliter migration 
inhibition was encountered. Fig. 2 shows the decrease 
of MA with increased concentrations of PPA in one 
patient. 

The enhancing activity of AF could be abolished by 
increasing the grade of dilution. Significant enhance- 
ment with AF was usually abolished at a dilution of 
1:50 (Fig. 3). 

A hormone effect (estrogen, HCG) as the cause of 
migration enhancement could be excluded by proving 
that abolition of hormone activity by specific antibodies 
did not inhibit migration enhancement (Fig. 4). 


Comment 


The assumption that AF represents the fetoplacental 
unit antigenically seems reasonable in view of our 
knowledge (although incomplete) about its formation 
and rapid turnover. Because fetal tissue achieves in- 
creased antigenicity during the second and third 
trimester of gestation it can be concluded that AF 
should represent this antigenicity at approximately the 
same time.9* 

Using in this study the leukocyte migration assay, as 
developed by Søborg and Bendixen,’ we anticipated 
migration inhibition to occur as evidence for the pres- 
ence of hypersensitivity toward the AF-antigen pool. A 
possible lack of inhibitory activity by AF was theoreti- 
cally thought to represent either the absence of feto- 
placental antigen in AF or the blockage of antigen by 
a blocking factor. Such a blockage could render the 
antigen nonantigenic or, more probable, as in tumor 
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Fig. 1. Migration index (MI) in pregnant and postpartum pa- 
tients and nonpregnant control subjects when tested with AF, 
OCA, CCSM, and PPH. 


systems prevent recognition of antigen by maternal ef- 
fector cells. The additional explanation of nonpresen- 
sitized effector cells was excluded by the demonstration 
of migration inhibition with PPA in high concen- 
trations, as had been used by other authors.?-* ° Thus 
antigenicity of fetal tissue as well as immunologic com- 
petence of maternal effector cells were confirmed by 
the present study. 

Surprisingly a new immunologic phenomenon—mi- 
gration enhancement—was encountered at exactly that 
period of gestation when migration inhibition was ex- 
pected to occur with AF as antigen. None of the other 
antigens exhibited migration enhancement of signif- 
icant proportions. 

As a consequence we conclude that AF has to be the 
causative factor for migration enhancement and ex- 
clude the possibility that maternal lymphocytes acquire 
special properties per se during pregnancy. 

While the mechanism of migration inhibition is 
caused by the secretion of migration inhibition factor 
(MIF) by presensitized T-lymphocytes on contact with 
the "recognized" antigen, nothing is known about the 
causative factors involved in migration enhancement. 
It could be speculated that inhibition of MIF secretion 
by any mechanism might result in migration enhance- 
ment. However, inhibition of migration inhibition fac- 
tor by protein synthesis inhibitors prevents inhibition 
only but does not result in migration enhancement.'? 
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Fig. 2. Mean migration area (MA) and migration index (MI) 
in one of the patients (H.D.) when tested with PPA in increas- 
ing concentrations and with full medium (ME) as control. 
Note the decrease in MA and MI with increasing PPA concen- 
trations until migration inhibition is obtained at a concentra- 
tion of 4.0 mg. per cent. 
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Fig. 3. Mean migration area (MA) and migration index (MI) 
in one of the patients (H.D.) when tested with increasing dilu- 
tions of AF and with complete medium (ME) as control. Note 
the decreasing MA and MI with increasing dilutions of AF 
until inhibition is reached at a dilution of 1:50 with complete 
medium. 
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Fig. 4. Mean migration area (MA) in one of the patients (B.K.) 
when antibodies to estrogen and HCG were added to AF and 
control chambers with complete medium (ME). Note the 
significant migration enhancement with AF with or without 
antibody in comparison to the MA obtained with ME only, 
with or without antibody. 
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Thus, for migration enhancement there has to be 
either an additional mechanism to what is obtained 
with protein synthesis inhibitors or total blockage of 
MIF secretion, not present in the usual resting state. 

Although this report represents the first evidence for 
the presence of a blocking factor in AF, similar factors 
have been described previously in serum. Thus Hell- 
strom and co-workers? described a serum factor ab- 
rogating cellular immunity to antigenically foreign 
mouse embryogenic cells, thereby causing enhance- 
ment of growth. In human beings it was shown that 
maternal serum prevents the cytotoxic effects of ma- 
ternal lymphocytes on trophoblast. Abrogation of cel- 
lular immunity to placental antigen by maternal serum 
has in addition been reported by many authors, using 
different in vitro techniques, including the migration 
assay. 

Although migration enhancement has in those cases 
not been observed, it could be speculated that the dif- 
ference between no inhibition and enhancement is a 
quantitative difference in the amount of blocking fac- 
tor present in serum and AF. This would indicate a 
very high concentration of blocking factor in AF, mak- 
ing it the perfect vehicle for future purification. 

Clinical application of such a purified blocking factor 
does not seem to lie in the too distant future, taking 
into account the recent report by Rocklin and co- 
workers,'* who reported the absence of such a blocking 
factor in women with repeated idiopathic abortions. 
IgG was implicated as the decisive factor.'^ The recent 
description of antigen-antibody complexes in sera of 
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normal pregnant patients allows suggestions for a 
mechanism of nonrejection of pregnancy, very similar 
to the one described in the nonrejection of malignant 
tumors. '® 

In view of these findings studies are underway in our 
laboratory to correlate migration enhancement with 
IgG concentration in pregnancy sera and AF and the 
possible presence of immune complexes. Preliminary 
data suggest an inverse relationship between migration 
enhancement and IgG concentration in AF. 

We are presently unable to explain the large fluctua- 
tions in the enhancement pattern caused by AF. It 
seems challenging to assume that they might represent 
different concentrations of blocking factor in AF. If 
this assumption proves to be correct a wide variety of 
clinical applications seems feasible. Thus if hyperten- 
sive disease of pregnancy in fact represents an im- 
munologically induced disease process, caused by par- 
tial rejection of the fetal alograft, as believed by many, a 
lower degree of migration enhancement (because of 
less blocking factor) could be expected in patients with 
hypertensive disease of pregnancy. This could lead to 
the early diagnosis of this condition through simple 
amniocentesis in the midtrimester. Changes in lym- 
phocyte function in mild pre-eclampsia have recently 
been reported. 

In this connection it seems of interest that the only 
patient in our study with severe hypertensive disease of 
pregnancy did not show significant migration en- 
hancement. 
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being called a 


“vital diagnostic tool 


іп obstetrics”? 


Because it enables you to 


see inside the uterus. 


With the ADR Real-Time Scanner, you can 
not only see the fetus, you can see it moving, 
see the fetal heart beating as early as eight 
weeks’ gestation. 

ADR's high-resolution image helps you 
assess fetal presentation, localize the placenta, 
confirm suspected multiple pregnancies or 
incomplete abortion, measure BPD's or 
crown-rump lengths to estimate gestational 
age. And when amnio- 
centesis or intrauterine 
transfusion is required, the 
ADR Scanner helps you 
determine the site, and 
guide insertion of the 
needle to increase 
the efficiency and 
safety of the procedure. 

Physicians in more 
than 500 hospitals and 
private practices are 
using the ADR Scanner 
daily in these and other 
important decisions. 
And their patients are 
reassured by seeing 
their babies, too. 
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1, 81-mm. BPD confirms 33-week gestation. Case history: On bimanual 
examination, patient feels large for dates. Ultrasound measurement of 
BPD confirms that gestational age is compatible with menstrual history. 


2. Scan verifies posterior placenta previa, 31-week gestation. Case 
history: Patient admitted to hospital with heavy vaginal bleeding. 
Ultrasound scan confirms diagnosis of posterior placenta previa. 


3. Real-time scan demonstrates viable fetus and two masses. Case 
history: Patient with history of uterine fibroids was first scanned after 
a positive pregnancy test. Real time demonstrates viable 10-week 
gestation and two masses: uterine fibroid and corpus luteum cyst. 

4. Serial sonography monitors cyst. Case history: Bimanual examination 
detects mass in patient following positive pregnancy test. Ultrasound 
revealed 14-week fetus and very large corpus luteum cyst. 
Subsequent scans demonstrated gradual decrease in size of cyst. 
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ADR Ultrasound has far more clinical 
and technological experience than anyone 
else in our field, so you can be assured of 
proven reliability and the latest advances in 
image quality and convenience, such as 
electronic calipers, digital freeze-frame and 
automatic photo control. Our portable scanners 
are easy to operate and economical, too. 
Hands-on training courses are available 
through ADR's education department and 
regional medical centers. 


See for yourself 


But you don't have to believe us—let us 
show you. Return the coupon today —or call 
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ask us for the 
names of ADR 
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nostic tool.” * 


ADR uttrasounp 


2224 South Priest Drive, Tempe, AZ 85282, (602) 968-7401 


I 

I 

І 

І 

1 Gentlemen: 

| O Contact me to schedule a clinical demonstration. 
| Please send: 

I O Additional information on the ADR Ultrasound Real-Time Scanner. 
О Your video tape presentation. 

1 O The name of an ADR customer in my area. 
1 

І 

i 

I 

1 

[| 

І 

l 





Name 





Address 





City State Zip 
( ) 
Telephone si 





European Headquarters: Kranzbuhler & Sohn, Solingen, West Germany 





Feosol. 
Because stomachs 
arent 
made of iron. 


Feosol Spansule Capsules provide ferrous sulfate—iron 
in its most efficient (bivalent) form. Without extraneous 
minerals and vitamins. The iron is divided among coated 
pellets that disperse in the upper GI tract. The result is 
minimal stomach distress, hence fewer skipped doses. 
And studies* show that iron from Spansule Capsules is 
absorbed as completely as iron from solution. 

Feosol. The brand of iron therapy most often recom- 
mended by physicians for iron deficiency 
and iron-deficiency anemia. Ask your 
Smith Kline & French Representative for 
samples. 


Controlled-release pellets are designed to disperse 
the iron in the upper GI tract to minimize stomach distress. 


*Data on file, Professional Products Division. 


Feosol 


Spansule? Capsules 


Pure and simply #1. 


Feosol Spansule Capsules, bottles of 30 
Feosol Tablets, bottles of 100 
Feosol Elixir, bottles of 12 fl. oz. 








© Menleuy & James Laboratories 1979 
a SmithKline company 


33 


 Tri-vaginitis effectiveness ` 


ry use Bus 








kills all three pathogens that usually cause infectious vaginitis— 
monilia, Trichomonas and Haemophilus vaginalis 


The broad-spectrum microbicidal action 
of BETADINE Microbicides kills all three 
pathogens that usually cause infectious 
vaginitis—monilia, Trichomonas and 
Haemophilus vaginalis. Agents that are 
aimed against only one specific pathogen 
may encourage emergence of others— 
but BETADINE Microbicides Vaginitis 
Regimen effectively attacks both single 
and mixed infections. 


Effective, yet gentle 

BETADINE Microbicides maintain micro- 
bicidal action in the presence of blood, 
serum and vaginal secretions. They are 
virtually nonirritating to vaginal mucosa 
and do not stain skin and natural fabrics. 


Easy-to-follow regimen 

In the office, swab the cervix and vulvo- 
vaginal area with BETADINE Solution 
which is promptly and decisively micro- 
bicidal. Prescribe BETADINE Vaginal Gel* 
(povidone-iodine), one applicatorful of 
which is to be inserted each night, followed 
the next morning by BETADINE Douche 
in therapeutic concentration. After two 
weeks of therapy, the patient may be 
instructed to return for an office visit. In 
more resistant cases, the regimen may 
be continued through 1 or 2 cycles, 

if necessary. 
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*BETADINE Vaginal Gel (povidone-iodine) has been 
evaluated as possibly effective for use in the management 
of Trichomonas vaginalis vaginitis, monilial vaginitis and 
nonspecific vaginitis. 


Purdue Frederick 
€ Copyright 1978, The Purdue Frecerick Company/Norwalk, CT 06856 
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BETADINE: Douche Kit 


For douching in the BETADINE Microbicides Vaginitis 
Regimen, you can now prescribe BETADINE Douche 
Kit for a complete douching system, or BETADINE 
Douche 8 oz. for use with a gravity-flow douche bag o! 
bulb syringe. 
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douche solution 
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— Provides the benefits of microbicidal 
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For a therapeutic concentration using BETADINE 
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syringe bottle provided in the kit. Add lukewarm water 
up to the top of the syringe bottle. Attach nozzle 
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procedure. 
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FACULTY POSITIONS 


There are currently openings for full-time faculty in 
Obstetrics and Gynecology who have Board 
certification or eligibility. Teaching, research and 
patient care interests important. Special training 
and expertise in maternal and fetal medicine, re- 
productive endocrinology, gynecologic oncology 


or ambulatory care is desired. Academic rank and , 


salary are dependent on qualifications. If inter- ' 


ested, please send curriculum vitae and bibli- 
ography to: 


William N. Spellacy, M.D. 

Professor and Head 

Department of Obstetrics & Gynecology 
Abraham Lincoln School of Medicine 
University of Illinois Medical Center 
840 South Wood Street 

Chicago, Illinois 60612 


(Affirmative Action/Equal Opportunity Employer) 





Brown University and the Women and In- 
fants Hospital of Rhode Island are jointly 
seeking an Obstetrician and Gynecologist 
in Chief. Faculty rank and responsibility are 
that of Chairman of Obstetrics and Gynecol- 
ogy within the Section on Reproductive and 
Developmental Medicine at full profes- 
sorial level. Proven ability in teaching, 
clinical care and research essential. Both 
Brown University and Women and Infants 
Hospital of Rhode Island are equal oppor- 
tunity employers who are desirous of active- 
ly soliciting applications from women and 
minority group candidates. 

Applications with supporting documents to 
be sent to: Chairman of Search Committee 
for Chief of Obstetrics and Gynecology, Box 
G, Brown University, Providence, Rhode 
Island 02912. 
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Cesarean section in California— 1960 through 1975 


DIANA PETITTI, M.D. 
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The cesarean section rate has been rising in California since 1965. In this article, we describe the 
trend in cesarean section rates in California from 1960 to 1975 in relation to maternal and infant 
variables. Approximately proportionate increases in cesarean section rates by infant birth weight and 
maternal race were found. Cesarean section rates for women under 20 years of age and for those 
of first parity have risen proportionately more than rates for other age and parity groups. We also 
found that cesarean section rates for births at gestational age's exceeding 42 weeks have risen 
proportionately more than rates for births at other gestational ages. Maternal mortality ratios 
associated with cesarean section were twice those associated with noncesarean births for the years 
1973, 1974, and 1975. Possible explanations of the current cesarean section rate include an 
increase in indications for the procedure, use of the fetal monitor, and the current medical-legal 
climate. The potential problems that cesarean section may create for the mother and infant are 
higher rates of iatrogenic prematurity and respiratory distress and of maternal morbidity dnd 


mortality. (AM. J. OBSTET. GYNECOL. 133:391, 1979.) 


THE CESAREAN SECTION rate in California, as well as 
in the United States as a whole, has been rising since 
1965. This rise reflects changing indications for the 
procedure, use of the fetal monitor, and other factors 
that are as yet undetermined. The report of the Pro- 
fessional Activities Survey! has described the national 
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trend in relation to such hospital characteristics as size, 
location, and teaching status. In this article, we describe 
thé trend in cesarean section rates in California in rela- 
tión to maternal and infant variables. We also discuss 
these rates in relation to future cesarean section rates, 
maternal and infant health, and the clinical practice of 
obstetrics. 


Methods 


"The Vital Statistics Section of the California Depart- 
ment of Health routinely abstracts and codes informa- 
tion from all California birth records for a computer 
file. Information on age, race, and parity of the 
mother, birth weight and gestational гре of the infant, 
beginning month of prenatal care, and whether the 
infant was delivered by cesarean section was obtained 
from this file for the years 1960 and 1965 through 
1975. In all, records of 4.3 million births were exam- 
ined. For the years 1970 through 1974, death. cer- 
üficates for women who had died from causes related 
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Fig. 1. Cesarean section rate—California, 1960 and 1965 through 1975. 


to: labor and delivery (excludes abortion and ectopic 
pregnancy) were examined to determine whether de- 
livery was by cesarean section. 


Results 

From 1960 to 1975, the cesarean, section rate in 
California rose from 4.8 to 12.7 per cent (see Fig. 1). 

Most of this rise was in the vears since 1969. The 
hospital with the highest cesarean section rate in 1960 


had a rate of 6.5 per cent; in 1975, the highest cesarean ` 


section rate was 28 per cent. 

Rates have risen uniformly for women of different 
ethnic groups. In contrast, cesarean section rates have 
increased disproportionately for younger mothers and 


for primiparous women. In Fig: 2, we present cesarean 


section rates by age of mother. Rates for women under 
20 years of age and for those 20 to 24 years of age have 
more than tripled, while for women of 30 years and 
older they have approximately doubled. Likewise, ce- 
sarean section rates for primiparous women have tri- 
pled, while for other parity groups they have only 
doubled. There has been a rise in matefnal age at first 


birth in California, but this factor alone does not ac- 
count for the rise in cesarean section rates for pri- 
miparous women; that is, if 1965 cesarean section rates 
by maternal age at first birth are applied to the 1975 
distribution of first births by maternal age, the cesarean 
section rate is increased by only 0.4 per cent. 

To sort out fully the age-parity relations and to make 
projections, it is necessary to know whether a cesarean 
section is a primary or repeat section. Unfortunately, 
the California birth record does not indicate this. How- 
ever, for primiparous women, virtually all cesarean 
sections are primary. By looking at the proportion of 
cesarean sections performed on primiparous women, 
one can learn something about the relative importance 
of primary and repeat sections in determining the cur- 
rent rate. In 1975, 49 per cent of all cesarean sections 
were done on primiparous women, compared with 
only 27 per cent in 1960. Thus, at least 49 per cent of 
all cesarean sections were primary in 1975, while a min- 
imum estimate in 1960 is 27 per cent. 

The cesarean section rates for primiparous women at 
every age have risen. Table IA presents age-parity re- 
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Fig. 2. Cesarean section rate by age of mother—California, 1960 and 1965 through 1975. 


lations for cesarean section for 1960, 1965, 1970, and 
1975. Especially striking is the increase in the rate for 
mothers under 25 years of age. Also of note is the 
cesarean section rate for second births to mothers 20 to 
29 years of age. Despite the fact that these births are 
generally considered “low risk,” with rates of infant 


mortality lower than those for other age and parity 
groups, the cesarean section rate in 1975 was almost 12 
per cent. Table IB shows the number of births at each 
age and parity for reference. 

In Table ПА, we present cesarean section rates for 
the trimester in which prenatal care began. In 1960 
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Fig. 3. Cesarean section rate by parity—California, 1960 and 1965 through 1975. 


and throughout the period of study, less prenatal care 
was associated with lower cesarean section rates. Table 
IIB shows the number of births by trimester in which 
prenatal care began with the years of the study for 
reference. | 
Trends in cesarean section rates were also examined 
by birth weight and gestational age. For birth weight, 
there were proportional increases in rates at all 
weights. However, there were disproportionate in- 
creases in the rates for some gestational ages. From 
1960 to 1975, rates for gestational ages of 25 to 42 
weeks doubled, while they almost tripled for rates for 
gestational ages exceeding 42 weeks. The proportion 
of “postterm” infants (more than 42 weeks’ gestation) 
delivered by cesarean section who were also of low 
birth weight (less than 2,500 grams) decreased from 3.9 
per cent in 1960 to 2.2 per cent in 1975. However, 


" 


because the cesarean section rate increased for this ges- 
tational age, the absolute number of postterm, low- 
birth-weight infants delivered by cesarean section in- 
creased from 25 to 770. 

In Table III, we give the number of maternal deaths 
due to causes related to labor and delivery, and the 
maternal mortality ratio for causes related to labor and 
delivery for cesarean and noncesarean deliveries for 
1973 through 1975. 'The maternal mortality ratio for 
cesarean births is higher than that for noncesarean 
births. 


Comment 


Cesarean section in obstetric practice in 1975 has 
more indications than in 1960.*-9 These include the 
delivery by cesarean section of postterm infants, of in- 
fants with a breech presentation or in multiple gesta- 
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tion, of infants of older mothers, and in mothers with 


‘diabetes. The fetal monitor, increasingly used in 


obstetric practice in all parts of California, has led to 
documented increases in rates of cesarean section,’ al- 
though some recent reports have pointed out that it is 
not the sole cause,’ with delivery of infants with breech 
presentation accounting for most of the rise in cesarean 
section rate in one hospital. The acceleration of the 
increase in the cesarean section rate in California in 
1969 through 1970, soon after the fetal monitor was 
introduced, points to the monitor as a contributor to 
the increasing cesarean section rate, although the rela- 
tive magnitude of the contribution of changes in use of 
the fetal monitor and of more liberal use of cesarean 
section for breech births cannot be estimated from 
California birth records. Despite the benefits of cesar- 
ean section in certain deliveries, we will raise several 
difficult questions about the high and rising cesarean 


' section rates. 


First, cesarean section has been linked to iatrogenic 
prematurity? and an increased incidence of respiratory 
distress syndrome.!9715 The increase in cesarean section 
rate for births at gestational ages exceeding 42 weeks 
certainly reflects the recognition of the postterm infant 
as a high-risk infant and indicates a change in approach 
to management of these pregnancies. While interven- 
tion is of obvious benefit if the gestational age has been 
determined accurately, it has the potential to result in 
the delivery of a premature infant when the gestational 
age has been miscalculated. The widespread use of oral 
contraceptives and difficulties in estimating the date of 
conception because of unpredictable ovulation after 
their discontinuation, in conjunction with this current 
obstetric practice of cesarean delivery of the postterm 
infant, may increase the chance that a premature infant 
will be delivered. Furthermore, the data showing an 
increase in the number of low-birth-weight, postterm 
infants delivered by cesarean section illustrate that, 
even with a decline in the proportion of cesarean sec- 
tions that result in low-birth-weight infants, there will 
be an increase in the number of low-birth-weight in- 


fants delivered by cesarean section when the increase in . 


cesarean section rate exceeds the decline in proportion 
of low-birth-weight infants. The higher rate of respi- 
ratory distress syndrome in infants delivered by cesar- 
ean section should be studied to determine whether 
this is due to a protective effect of vaginal delivery. 
Second, that cesarean section is associated with more 
maternal morbidity and higher maternal mortality 
ratio may not be readily apparent from examination of 
the small numbers at any one institution. The higher 
maternal mortality ratio for cesarean deliveries re- 
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Table IA. Cesarean section rate* by age and parity 
of mother—California, 1960, 1965, 1970, and 1975 ' 





Year 


Parity 1960 1965 1970 
3.4 5.6 


<20 1 3.2 ‘412 
2 3.2 3.2 48 100 

3 3.3 3.0 5.0 8.3 

4+ 2.6 3.2 2.9 5.9 

All 3.9 3.3 54 10.9 

20-94 1 -40 4.5 6.8 18.7 
9 3.8 43 5.3 107 

3 3.7 4.1 5.3 8.6 

4+ 8.1 3.7 4.0 74 

All 3.8 4.3 60 11.8 

25-99 1 6.8 6.8 9.1 172 
2 5.4 6.1 73 129 

3 47 54 65 101 

4+ 37 4.0 5.6 7.6 

Al 48 5.4 73 13.0 

30-34 1 109 15 137 23.5 
9 8.8 9.3 9.9 15.8 

3 6.5 6.7 86 12.6 

4+ 4.5 4.9 5.6 9.8 

All 6.3 6.6 87 148 

35-39 1 187 206 935 352 
2 135 144 153 23.0 

3 9.5 9.5 9. 18.5 

4+ 5.9 5.9 80 123 

All 8.5 85 11.0 189 

240 1 33.66 28.0 35.9 53.0 
29 177 199 203 34.7 

3 18.7 13.1 143 265 

4+ 7.0 73 99 155 

All 107 102 157 224 


*Per 100 total births. 


corded in California would be expected even without an 
additional risk of cesarean section, since many of these 
deaths are in women who present with conditions for 
which cesarean delivery may be part of the treatment 
(e.g., toxemia). On the other hand, close surveillance of 
maternal deaths should be undertaken to monitor 
possible increase in the maternal mortality ratio due to 
the greater number of women who undergo this pro- 
cedure of intrinsically greater risk. The absence of an 
identifiable poor outcome of more numerous cesarean 
sections may be due partially to advanced supportive 
technology, such as antibiotics and transfusions. While 
there may be a necessary trade-off of improvement in 
infant morbidity and mortality ratio for an increase in 
maternal morbidity and even mortality ‘ratio, the 
proper level of this trade-off needs to be defined. 
Third, high rates of cesarean section for young 
women and primiparous women will perpetuate the 
increase in cesarean section rates if obstetricians con- 
tinue to practice under the dictum “once a section, al- 
ways a section.” Rising maternal age at first birth and 
the trend toward later childbearing will also lead to an 
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Table IB. Total number of births by age and parity— California, 1960, 1965, 1970, and 1975 





<20 1 38,023 
2 13,278 

3 3,067 

4+ 509 

Unknown 16 

Total 54,993 

20-24 1 42,792 
2 44,520 

3 25,928 

4+ ^ 7 16,147 

Unknown . 29 

Total 129,416 

25-29 1 14,683 
2 23,565 

3 24,771 

4 32,720 

Unknown 24 

Total 95,763 

30-34 I 5,491 
2 9,743 

3 13,501 

4 29,675 

Unknown 20 

К Total 58,430 

35-39 1 2,207 
2 3,990 

3 5,813 

4+ 18,119 

Unknown ‘ 16 

Total 30,145 

240 1 430 
2 759 

3 1,223 

4 5,003 

Unknown 7 

Total 7,422 

Unknown age 152 
Grand total 376,321 





Table ITA. Cesarean section rate* by trimester in 
which prenatal care began—California, 1960, 
1965, 1970, and 1975 








Year 
Trimester pre- 
First 5.3 5.7 7.3 13.6 
Ѕесопа 4.0 4.5 6.1 11.2 
Third 3.3 3.5 5.0 9.0 
None 2.2 24 4.2 6.2 
Unknown 6.1 5.8 7.5 12.0 
Any 4.9 5.1 6.9 12.8 


*Per 100 total births. 


increase in cesarean section rates, even in the absence 
of further changes in indications for cesarean section 
or of more widespread diffusion of practices and 
technologies that have led to the increase in rate. Many 
of the indications for cesarean section in 1975 were for 











43,042 50,073 42,883 
11,893 10,581 9,605 
2;473 1,547 1,289 
534 274 172 

16 19 25 
58,858 62,494 53,974 
49,678 65,381 53,947 
43,850 48,341 39,504 
21,803 17,376 12,508 
13,829 7,413 4,557 
31 42 45 
129,481 138,553 110,561 
15,103 25,108 30,607 
22,825 31,752 35,988 
21,759 22,710 18,400 
29,420 20,413 12,771 
35 41 62 
89,142 100,024 97,828 
4,569 5,729 7,980 
7,928 9,208 12,574 
10,531 9,858 9,295 
26,147 ' 18,752 12,414 
19 22 41 
49,189 43,569 42,304 
1,684 1,508 1,616 
2,907 2,248 2,313 
4,200 2,944 2,174 
16,295 10,557 6,718 
14 21 16 
25,100 17,278 12,837 
394 310 - 259 
632 427 301 
1,090 617 348 
5,455 3,429 2,096 
9 6 4 
7,580 4,789 8,003 

. 232 171 64 
359,582 366,878 320,571 


maternal ог fetal conditions present at the given deliv- 
ery and not conditions that will necessarily be present 
at subsequent deliveries. Studies in other countries 
have shown that vaginal delivery can be safe for moth- 
ers and infants after previous cesarean section.!9' 17 

` Fourth, the adverse medical-legal climate of Cali- 
fornia has probably contributed to the increase in the 
cesarean section rate. This might happen because phy- 
sicians are seeking to prevent any accusation of failure 
to intervene in equivocal situations. The extent to 
which this climate accounts for the current rate cannot, 
of course, be estimated accurately, but the California 
experience may have important implications for the 
rest of the country. 

Fifth, the paradoxical relation of duration of pre- 
natal care to cesarean section rate needs further inves- 
tigation. The low rate among those patients with no 
prenatal care may be due to their presentation at the 
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Table IIB. Total number of births by trimester in 
which prenatal care began— California, 1960, 
1965; 1970, and 1975 






Year 








Trimester pre- 
First 229,953 220,237 255,567 298,494 
Second 99,806 93,752 83,246 65,704 
Third 29,955 27,574 18,737 14,822 
None 9,476 9,545 4,779 4,587 
Unknown 7,131 8,474 4,549 6,974 
359,582 366,878 320,571 


Total 376,321 


hospital in active labor, without sufficient time for per- 
forming a cesarean section. However, this explanation 
does not account for the lower rates for women whose 
prenatal care began in the third trimester relative to 
those whose care began in the second, and for the 
highest rate among those whose care began in the first 
trimester. Possible explanations of this puzzling trend 
include earlier detection of the fetus at risk, and an 
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Table III. Maternal deaths from causes related to 
labor and delivery* 







Mortality ratio 






Cesarean 
section | Total 






cesarean 
section 


cesarean | Cesarean 
section section 





1973 35 . в 48 129 278 143 
1974 $0 п оа 107 309 130 


1975 27 8 35 9.6 19.4 10.9 


*Excludes deaths related to ectopic pregnancy and abor- р 
tion. 
TDeaths per 100,000 live births. 
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abortions induced with prostaglandin Fs, 
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Two recent cases of sudden collapse and eventual death of the woman after induction of 

abortion with prostaglandin Р, (РСЕ) have been reported to the Center for Disease Control 

as part of the epidemiologic surveillance of deaths due to abortion. We present these cases in 
order to document this event associated with the use of РСР. The etiology of the sudden collapse 
is stil unknown. Nonetheless, the deaths of these two healthy young women undergoing 

induced abortions with PGF, should heighten clinicians’ awareness of some possible risks 
associated with these new abortifacients. (AM. J. OBSTET. GYNECOL. 133:398, 1979.) 


SOME INVESTIGATORS have advocated the use of the 
prostaglandin agents to induce abortions after 12 
weeks’ gestation, citing their theoretical advantages 
over hypertonic saline." ? Because of this, after prosta- 
glandin Е, (PGF...) was licensed in November, 1978, it 
accounted for an increasing share of the induced abor- 
tions performed in the United States; in 1974 it was 
used in 3.5 per cent of reported abortions induced 
after 12 weeks’ gestation’; in 1975, 14.1 per cent’; and 
in 1976, 9.2 per cent.® 

However, claims of the greater safety of the prosta- 
glandins, based on small-scale studies, may have been 
premature. Because induced abortion, even at later 
gestational ages, is associated with a low morbidity rate, 
a large number of observations are needed to detect 
some of the rare but serious complications. As we ob- 
serve more abortions induced with PGF,,, unexpected 
adverse effects and complications are being seen. One 
case report described a serious, cardiac arrhythmia as- 
sociated with intra-amniotic instillation of PGF,.,, at- 
tributed by the authors to hypokalemia.® Two recent 
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cases of sudden collapse and eventual death after 
abortions induced by PGFE;, have been reported to the 
Center for Disease Control as part of our epidemio- 
logic surveillance of abortion deaths. We present these 
case reports to document this event associated with the 
use of PGF,,. They represent the seventh and eighth 
reported abortion deaths associated with PGF;, .* 


Case reports 


Case 1. A 35-year-old married woman, gravida 9, 
para 6, abortus 2, underwent an abortion induced with 
PGF,, instillation in a physician's office to terminate an 
estimated 16 week pregnancy. Preoperative history and 
physical examination were normal. At the time, it was 
routine practice for this physician to inject the РСЕ, 
intra-amniotically with the patient in his office, then to 
transfer her to a hospital for completion of labor and 
abortion. A transabdominal amniocentesis was per- 
formed, and 40 mg. of PGFE;, were instilled. About five 
minutes after the instillation, the patient had an 
episode of nausea and vomiting. She collapsed shortly 
thereafter and was found to have no pulse. Aspiration 
of vomitus was suspected. She was given prompt car- 
diopulmonary resuscitation, including mouth-to-mouth 
resuscitation and external cardiac massage. She was 
transferred immediately to the local emergency room. 

The patient was comatose on admission, without 
palpable pulse or blood pressure. She was immediately 
intubated, and resuscitation measures were continued. 
An electrocardiogram showed ventricular fibrillation. 
Resuscitation was continued for 90 minutes and in- 
cluded six episodes of countershock, 11' ampules of bi- 
carbonate, intravenous epinephrine, and other medi- 
cations. Her heart rhythm eventually converted to 
sinus tachycardia, and she was transferred to the hospi- 
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tal's coronary care unit for further care. The serum 
potassium level (sample drawn after resuscitation) was 
3.4 mEq. per liter. A chest x-ray was normal and did 
not reveal a pattern consistent with aspiration. On the 
second hospital day, she expelled the products of con- 
ception. | 

Intensive supportive care was provided both at the 
local hospital where the patient was initially admitted 
and at a university general hospital to which she was 
eventually transferred. Her neurologic status never 
improved. She grimaced with pain and moved her 
arms but not her legs. She eventually died five months 
after her sudden collapse. The autopsy report attrib- 
uted the death to a pulmonary embolus, along with 
"severe anoxic brain damage" suffered during a car- 
diorespiratory arrest occurring after intrauterine instil- 
lation of PGFza. 

Case 2. A 26-year-old single woman, m"— 8, para 
2, requested an abortion at a university teaching hospi- 
tal. Physical examination was normal, and the uterus 
was estimated to be at 16 weeks' gestation. Her past 
history included a normal electrocardiogram eight 
years previously after chest trauma, and a normal elec- 
troencephalogram five years previously during the 
workup of a headache. A transabdominal amniocen- 
tesis was performed, and a 5 mg. test dose of PGE,, 
was administered; five minutes later the remaining 35 
mg. of РСЕ, were injected intra-amniotically. Three 
minutes later, she complained of chest pain, headache, 
abdominal cramps, and difficulty in breathing. Her 
blood pressure was 180/110; pulse and respiration 
were normal. Five minutes later the symptoms became 
more severe. Blood pressure remained at 150/110. She 
vomited, defecated, and had a motor seizure that lasted 
20 seconds. She was turned on her side, and her air- 
ways were cleared. No peripheral pulses could be de- 
tected; however, normal heart sounds were audible. An 
electrocardiogram showed a normal QRS complex with 
a sinus bradycardia. During resuscitation attempts, her 
cardiac rhythm varied between ventricular fibrillation 
and sinus tachycardia with right bundle branch block. 
She was eventually resuscitated and transferred to the 
intensive care unit. The potassium level measured after 
resuscitation was 3.8 mEq. per liter. 

Over the next several days, she continued to have 
episodic sinus tachycardia at 140 to 170 b.p.m. and a 
normal blood pressure, but she remained comatose. 
She aborted six days after the instillation procedure, 
and the placenta was removed manually. Her condition 
deteriorated over the next four weeks, without any im- 
provement in her neurologic status. She suffered res- 
piratory complications, with a diffuse alveolar infiltra- 
tion, She died approximately one month after her col- 
lapse. The autopsy report described extensive cortical 
necrosis in the brain and two myocardial infarcts, both 
of which had presumably occurred during the interval 
between the instillation procedure and the patient's 
death. 
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Comment a 
Deaths after induced abortion are infrequent events, 
with an overall death-to-case rate in the United States 
of 3.7 per 100,000 procedures.® The death-to-case rate 
for prostaglandin-induced abortions between 1973 and 
975, based on six deaths during this interval, has been 


estimated at 10.5 per 100,000 procedures.’ Since our 


. initial report, we have become aware of three addi- 


tional deaths after the use of PGFa, including the two 
reported in this article. 

Sudden collapse within minutes of instillation of 
РСЕ, is the only fatal cause to have occurred more 
than once among these nine deaths. Two other case 
reports have described sudden cardiac events associ- 
ated with the use of the prostaglandins. The first case 
involved a documented cardiac arrhythmia with fre- 
quent premature ventricular contractions plus bigem- 
iny and trigeminy. Hypokalemia was noted, and the 
arrhythmia stabilized after administration of intrave- 
nous lidocaine and correction of the potassium de- 
ficiency. The second case report involved a myocardial 
infarction. in a known hypertensive patient one hour 
after insertion of a prostaglandin Е, suppository.? 
'Thus, these two cases, plus ihe two reported in this 
article, may represent a rare but sometimes fatal 


' cardiovascular collapse associated with prostaglandin 


agents. 

In our cases, the etiology of the collapse and ar- 
rhythmia remains unclear. We are unable to determine 
whether the primary insult involved an arrhythmia, a 
myocardial infarction, an amniotic fluid embolus, a 
respiratory arrest, or some other event. Neither patient 
had electrolytes measured at the time of the collapse. 
In each case potassium levels after resuscitation were 
borderline low. Perhaps the administration of bicar- 
bonate during resuscitation measures contributed to 
producing the lower potassium levels. The patient in 
Case 2 suffered chest pain, acute hypertension, and a 
convulsion, followed immediately by her cardiores- 
piratory arrest; evidence for a myocardial infarction 
was demonstrated at autopsy. Because PGF,« exerts а 
clinical effect on smooth muscle, it is possible that the 
sudden cardiovascular collapse results from its influ- 
ence on cardiac muscle. Exogenous РСК has been 
demonstrated to have a constricting effect on human 
coronary arteries in vitro.'? Moreover, РСЕ, has been 
associated with increased risk of convulsions,!^ !2 but 
the previous seizures were not reported to have led to 
cardiorespiratory arrest. Thus, any attempt to ascribe a 
cause for the events of sudden collapse would be specu- 
lation. | 

If sudden collapse becomes a recurrent problem with 
the use of prostaglandin agents, efforts must be di- 
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rected toward both preventing its occurrerice and 
avoiding its fatal sequelae. Unfortunately, preoperative 
screening for conditions likely to predispose to sudden 
collapse may be of little value in preventing this event. 
Neither of the women whose cases are described in this 
article had any previous history of cardiac or neurolog- 
ic disorders; indeed, the patient in Case 2 had a prior 
history of a normal electrocardiogram and electroen- 
cephalogram. ` | 

Possibly, serum electrolyte levels should be ascer- 
tained routinely before the method of terminating 
pregnancy is chosen. The reported occurrence of 
significantly lower levels of potassium after the use of 
PGF;, renders this agent especially suspect. In neither 
of the fatal cases had electrolyte levels.been determined 
prior to the instillation of PGE;,. 

Analvsis of these deaths does not resolve the issue of 
` whether instillation of abortifacients should be per- 
formed in hospital or nonhospital facilities. The manu- 
facturer has recommended that the prostaglandin 
agents be used only in hospital settings. Patient 1 had 


РСЕ, instilled in a physician's office. It is possible that ` 


this death might have been prevented if the abortion 
had been performed within a hospital setting. How- 
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ever, Patient 2 collapsed suddenly in a university teach- 
ing hospital. Despite the immediate and elaborate 
resuscitation. measures available within the hospital, 
Patient 2 could not be saved. 

We emphasize that these cases represent very rare 
events associated with the increased use of the prosta- 
glandins as abortifacients. The etiology for this sudden 
collapse is still unknown. Although there are hypothet- 
ical reasons to believe that РСЕ, is safer than hyper- 
tonic saline, PGF,, appears to have similar or higher 
complication rates in practice; the two largest prospec- 
tive comparative studies (involving multiple centers) 
of saline- and prostaglandin-induced abortions have 
shown the latter to have a significantly higher rate of 
complications. '?"'4 The occurrence of fatal sudden col- 
lapse in two healthy young women undergoing abor- 
tions induced by PGF,, should heighten clinicians’ 
àwareness of the possible risks associated with these 
new abortifacients: 
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preparation of this paper: David A. Grimes, M.D., Carl 
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‘Analysis for amniotic fluid crystallization in pos 
second-trimester amniocentesis - | 
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Chicago, Illinois 


A potential complication of second-trimester amniocentesis for genetic indications is inadvertent 
needle insertion into the maternal bladder, resulting in aspiration of urine rather than amniotic fluid. 
Amniotic fluid forms a characteristic crystalline arborizaticn pattern when allowed to air dry. We 
utilized this property of amniotic fluid to distinguish amniotic fluid from maternal urine. In 24 of 25 
cases studied in a randomized blind fashion the crystalline arborization test correctly identified 
amniotic fluid, whereas none of the 25 urine samples showed this pattern. Our study indicates that 
the crystalline arborization test is reliable in distinguishing amniotic fluid from maternal urine during 
the second trimester of pregnancy. (AM. J. OBSTET. GYNECOL. 133:401, 1979.) 


А 


AMNIOCENTESIS for antenatal diagnosis is a relatively 
safe and reliable procedure. However, certain technical 
problems, such as selection of the site for amniocen- 
tesis, can adversely influence diagnostic accuracy. One 
potential problem is inadvertent insertion of the needle 
into the maternal bladder, with aspiration of urine 


: rather than amniotic fluid. Urine and amniotic fluid 


are.often indistinguishable in appearance, and analysis 
of cells derived from the former could obviously lead to 
erroneous interpretations of fetal status. Inadvertent 
aspiration of maternal urine is a particular risk when.a 
suprapubic site is chosen. - Е 

Unlike urine, however, amniotic fluid crystallizes to 
an arborization pattern upon drying. Amniotic fluid 
crystallization is believed to reflect the relative concen- 
tration of electrolytes (especially sodium chloride), pro- 
teins, and carbohydrates. Assessment for the presence 
or absence of crystallization has been used to determine 
whether amniotic fluid is present in the vagina in cases 
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of suspected premature rupture of the membranes. 
The present study was designed to determine if analy- 


. sis for amniotic fluid crystallization could allow mater- 


nal. urine to be distinguished from amniotic fluid ob- 
tained during second-trimester amniocentesis. 


` Methods and material 


The sample consisted of 25 women undergoing am- 
niocentesis for antenatal diagnosis between the six- 
teenth and eighteenth week of pregnancy. Each patient 
collected a urine specimen after the initial portion of 
urine had been voided (so-called “midstream clean- 
catch" sample). All patients. underwent ultrasono- 
graphic examination prior to amniocentesis. Either a 
20 or 22 gauge spinal needle was then inserted trans- 
abdominally into the amniotic cavity, usually in a low 
midline suprapubic site. Both the urine and the pur- 


. ported amniotic fluid specimens were delivered to a 


second investigator, who assigned random numbers to 
each. Several drops were placed on an acid-cleaned 


. Slide and allowed to air dry. No coverslips were 


applied. The identical technique was used on all sam- 
ples, whether urine or amniotic fluid. Each slide was 
coded by use of a table of random numbers.. 

The slides were interpreted in a blind fashion, i.e., 
the investigator analyzing the slides was unaware of the 
origin of the randomly coded slides. Using low-power 
(x 100) magnification, that investigator determined 
whether а. crystalline arborization: pattern was un- 
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Fig. 1. Characteristic crystalline arborization pattern of amniotic fluid examined under low-power 
magnification. ( 100.) 


` equivocally present (Fig. 1). If the pattern was present Company, Grand Island, New York) at 37° C in an 
the specimen was said to represent amniotic fluid. atmosphere of 5% carbon dioxide in balanced air. Each 
The code was not broken until all the slides were medium contains either 20% or 30% fetal calf serum. 
interpreted. Peniallin and streptomycin are added in final concen- 
In order to verify that the samples obtained by am- trations of 100 U/ml and 50 mcg/ml, respectively. One 
niocentesis were indeed amniotic fluid, fibroblast cul- portion of each sample is directly inoculated into cul- 
tures from the purported amniotic fluid were initiated — ture flasks (Falcon, Oxnard, California). A second por- 
using routine methods. In our laboratory, cells are cul- tion is centrifuged in conical tubes at 1,500 rpm for 5 
tured in Ham’s F-12 with L-glutamine (Flow Laborato- ‚ minutes, with the supernatant decanted, the sediment 


ries, Rockville, Maryland, or Grand Island Biological resuspended in medium, and the resuspended mixture 


Volume” 133 
Number 4 


inoculated into culture flasks. Irrespective of proce- 
dure, culture medium is replaced by fresh medium 
every third day. The cultures are inspected through an 
inverted microscope on the third day after initiation 
and daily thereafter for evidence of foci of cellular 
growth. For purposes of this study, a urine culture was 
processed in a fashion identical to that of one of the 
amniotic fluid cultures from each of the first 11 pa- 
tients and observed for growth. In the other 14 patients 
only amniotic fluid cultures were initiated. 


Results 


In 24 of 25 patients the presence of.an arborization 
pattern permitted .amniotic fluid to be distinguished 
from maternal urine. In one patient amniotic fluid was 
incorrectly said to be urine because no arborization pat- 
tern was present; the urine from this patient was cor- 
rectly identified. In this particular case the amniotic 
fluid appeared unusually clear, suggesting a low cell 
concentration. However, the amniocentesis specimen 
was verified to be amniotic fluid because 46,XY cells 
were cultured. 

All amniotic fluid specimens were cultured success- 
fully. Table I summarizes the outconie of the first 11 
amniotic fluid cultures which were paired with urine 
cultures. No cellular growth occurred from urine cul- 
tures, whereas amniotic fluid fibroblasts showed foci of 
growth in 8 days (mean). Because of contamination two 
urine cultures were discarded 5 days after initiation, 
and another was discarded on the seventh day. 


Comment 


A reliable method to distinguish amniotic fluid from 
maternal urine could help avoid repeated amniocen- 
tesis in situations in which the origin of the aspirated 
fluid is in doubt. 

If urine is inadvertently cultured, the fetal diagnosis 
will probably be delayed because cells in urine usually 
fail to grow. In one collaborative study,” repeat am- 


niocentesis was necessitated in 155 of 1,040 cases.. 


Forty-eight of the 155 (31%) were repeated because of 
lack of growth. Some of these failures might have re- 
sulted from inadvertent aspiration of maternal urine, 
although there is no direct evidence that this occurred. 
A reliable test for identification is alsc important be- 
cause if urine cells grow in culture an erroneous in- 
terpretation of fetal status would be obtained. In the 
collaborative study cited above there were two preg- 
nancies in which “amniotic fluid” cells were 46,XX, but 
the fetus was 46,XY. Although urine fibroblasts do not 
grow readily by methods routinely used in our labora- 
tory for culturing amniotic fluid, this might not be true 
in laboratories using other methodology. Indeed, using 
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Table I. Outcome of paired amniotic fluid—urine 
cultures 

















Clonal growth Urine 
. first observed cultures dis- 
Patient iden- in amniotic carded for lack 
tification no. fibroblasts (days) of growth (days) 
1 7 20 , 
2 15 20 
3 9 20 
4 5 20 
5 10 18 
6 4 11 
7 9 18 
8 9 5* 
9 9 5* 
10 7 7* 
11 3 15 
Меап 8 17 


*Day urine culture discarded because of contamination 
(sample not included in calculation of mean). 


methodology similar to that employed for their amni- 
otic fluid cultures, Sutherland and Bain? successfully 
cultured cells derived from neonatal urine in three of 
four cases. The cultures of urine cells appeared mor- , 
phologically similar in vitro to amniotic fluid fibro- 

blasts. The methods of Sutherland and Bain differed . 


. from those employed in our laboratory in that urine 


samples are centrifuged at 1,000 rpm for 10 minutes by 
Sutherland and Bain, rather than 1,500 rpm for 5 
minutes and Ham's F-10 tissue culture medium (TCM), 


rather than Ham's F-12 ТСМ supplemented with 


L-glutamine, is employed by Sutherland and Bain. 
However, few other data concerning the feasibility of 
culturing urine cells from older patients or obtained 
directly from the bladder are available. 

Several investigators recommend other methods to 
exclude the presence of urine in fluid samples obtained 
by amniocentesis. Pirani and associates! used "Labstix" 
reagent strips (Ames) to differentiate amniotic fluid 
from urine. This test depends upon the presence of 
albumin and glucose in amniotic fluid and their ab- 
sence in urine. However, this test is unreliable if the 
pregnancy is complicated by diabetes mellitus, renal 
disease, or possibly excessive volumes of amniotic fluid 
(polyhydramnios). Guibaud and associates? advocate 
analyzing the fluid obtained at amniccentesis for urea 
and potassium. Concentrations of both urea and po- 
tassium are much higher in urine than in amniotic 
fluid. Urea and potassium levels could indeed differ- · 
entiate amniotic fluid from urine, but in most institu- 
tions these tests cannot be performed quickly. By con- 
trast, our study indicates that urine can reliably be 
excluded if the aspirated fluid shows an arborization 
pattern. In our study, 24 of 25 amniotic fluid samples 
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showed crvstalline arborization, whereas none of the 25 nal urine. Its analysis could prove useful in excluding 
urine samples showed the pattern. maternal urine inadvertently obtained by amniocen- 
In conclusion, the crystalline arborization pattern tesis, especially if used in combination with other tests. 


permits amniotic fluid to be distinguished from mater- 
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Perinatal listeriosis—A review of twelve patients 


HENRY L. HALLIDAY, M.B., M.R.C.P., D.C.H., D.(Ossr.)R.C.O.G. 


TOSHIKO HIRATA, M.D. 


San Francisco, California 


From July, 1974 to February, 1978, we managed 12 infants with listeriosis. This infection presented 
in two distinct forms: an early-onset type (nine patients), often representing a congenital infection 
following maternal illness, and a late-onset type in which the patient presented with meningitis (three 
patients). Of our nine infants with early-onset disease, three died, three developed permanent 
sequelae, and only three were normal at follow-up. Appropriate early management in the perinatal 
period may improve the outlook in this condition. Affected infants were often premature and had 
pneumonia, rash, and hepatosplenomegaly at birth. Prenatal clues to the diagnosis included 
maternal fever, abdominal pains, and leukocytosis with meconium staining of.the preterm amniotic 
fluid. Examination of gastric aspirate at birth showed gram-positive coccobacilli. Antibiotic therapy 
should be started prenatally and continue for three weeks after birth to prevent recurrences of the 
late-onset type. This late-onset disease presented as meningitis after the second week of life and 
responded well to antibiotics. Our three patients recovered without sequelae. (AM. J. OBSTET. 


GYNECOL. 133:405, 1979.) 


LISTERIA MONOCYTOGENES infections, which have 
been said to be uncommon in the human, have recently 
been reported with increasing frequency in the new- 
born infant.'^? This pathogen appears to have a special 
predilection for the fetus and newborn infant* ? and is 
capable of producing a spectrum of disease that is de- 
pendent upon the time and route of infection.* In fact, 
neonatal listeriosis resembles group B streptococcal 
disease in that there are both early- and late-onset 
types." 3 

The purpose of this paper is to describe our experi- 
ence over the past 5% years with 12 infants suffering 
` from neonatal listeriosis. In many of these infants the 
infection had its origin in utero, resulting in premature 
birth of an ill infant. These patients could be described 
as having congenital listeriosis but we have included 
them in the early-onset group (illness apparent by 4 
hours of age) as it is often impossible-to distinguish 
them from those infants who become infected during 
the birth process. 

Reported in detail are two case histories illustrating 
the main types of clinical presentation that we encoun- 
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tered and Tables I to ПІ summarize the findings of all 
the infants in the series. 


Case reports 


Early-onset disease— Patient G. S. This 1,120 gram 
female infant was born at 29 weeks' gestation after 
precipitate labor to a 30-year-old Chinese woman, 
gravida 1, para O, July 14, 1977, at a referral hospital. 
Pregnancy was complicated by fever and upper respi- 
ratory symptoms for 2 weeks prior to delivery. No in- 
vestigation of the mother or treatment was undertaken. 
The baby was intubated immediately after birth and 
ventilated with 10096 oxygen. Apgar scores were not 


determined but the first pH was 6.86, indicating severe 


asphyxia. Át birth the infant was noted to have a gen- 
eralized petechial rash over the body and face. Both 
liver and spleen were enlarged and ascites was present. 
Bilateral rales could be heard on auscultation of the 
chest. Gram stain of a gastric aspirate smear showed 
many polymorphonuclear cells and gram-positive coc- 
ci. Blood count showed 13,600 white blood cells with 
18% bands and 9% monocytes. The platelet count was 
100,000/cu mm. Cultures of the blood, ear, rectum, 
and gastric aspirate grew Listeria monocytogenes in heavy 
growth. Cerebrospinal fluid culture was negative al- 
though the cell count was increased and suggestive of 
meningitis (130,000 red blood cells and 400 white 
blood cells, of which 82% were polymorphonuclear 
leukocytes). Cerebrospinal fluid glucose was 56 mg/dl 
(peripheral blood glucose at the same time was 132 
mg/dl), and protein was 599 mg/dl. Serum bilirubin 
was 5.0 mg/dl at 4 hours of age with 0.3 mg/dl being 
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Table I, Maternal and delivery characteristics in neonatal listeriosis 









Patient 





Maternal illness Maternal cultures 


Congenital or early-onset type: | 


ND prenatally; - * 


РА. 24 2 1 Endometritis af- 
А ter delivery lochia pos. 
G. P. 23 1 i 0 None ` > ND = - - 
S. W.* 27 3 1 “Flu,” malaise, Blood neg., cervix — - 
Ө аз fever neg. i 
S. V. 20 I 0 Abd. pains, ND — . t 
‘fever 
G. S. 30 1 0 URI, fever ND - + 
G. W. 32 3 2 "Flu," backache, ND _ ; — 
fever 
B. B. 38 4 3 None ND — - 
G. R. 25 1 0 None ND prenatally; cervix — + 
з pos. postnatally 
В. S.* 20 2 1 “Flu,” fever Amniotic fluid pos. + = 
Late-onset type: S 
M. C. 24 1 0 None ` ND S = 
M. F. 18 2 l> None ND ~ = + 
S.B. 20 | 1 0 Мопе ND ~ - 





ND = Not done; CS = cesarean section; PROM = prolonged rupture of the membranes (over 24 hours); URI = upper respira- 


tory infection, IPPV = 
*Mother treated with ampicillin prenatally. 
TOne abortion. 


direct. Prothrombin time and partial thromboplastin 
time were prolonged. Chest x-ray film showed totaily 
opacified lungs consistent with severe respiratory dis- 
tress syndrome or pneumonia. The infant's respiratory 
illness was severe and, despite mechanical ventilation 
with high pressure, antibiotic therapy (ampicillin, 200 
mg/kg/day, and kanamycin, 15 mg/kg/day), and ex- 
change transfusion, she died on the fourth day after 
birth. 

At autopsy the liver showed several minute foci on 
the capsular surface that represented focal areas of ne- 
crosis with central pyknotic debris. These were thought 
to be microabscesses and were fourid to be adjacent to 
central veins. Tissue Gram stain of the liver showed 
gram-positive rods within the central areas of necrosis. 
In the lungs the alveolar septal walls showed some-de- 
gree of thickening and minimal mononuclear inflam- 
matory infiltrate. These changes were consistent with 
interstitial pneumonitis in the healing phase. The brain 
showed subdural and subarachnoid hemorrhage. The 
meninges contained a mixture of inflammatory cells 
generally of the mononuclear variety but no focal areas 
of necrosis or microábscesses within the brain sub- 
stance or meninges. The autopsy summary was lis- 
teriosis of the néwborn infant with meningitis and he- 
patic microabscesses (miliary granulomatosis). 

Placental histology showed extensive areas of infarc- 
tion with additional evidence of focal acute villitis. Sec- 
tions of the subchorionic plate showed extensive acute 
polymorphonuclear leukocyte infiltration. 

Late-onset disease—Patient M. F. Patient M. F., а 


intubation and intermittent positive-pressure ventilation. 


3,320 gram male infant, was born at 40 weeks’ gestation 
to an 18-year-old black woman, gravida 2, para 1, by 
cesarean section for prolapsed cord. The pregnancy 
had been uneventful until the cord prolapsed on Au- 
gust 26, 1975. Apgar scores were 8 at 1 minute and 9 at 
5 minutes but because of heavy meconium staining of 
the amriiotic fluid the infant was intubated and a small 
amount of meconium was aspirated from below the 
cords. The infant remained well until 2 days of age 
when he developed fever up to 40° C and tachypnea. 
At this time blood count showed 18,900 white blood 
cells with 80% polymorphonuclear leukocytes, 1% 
bands, and 6% monocytes. Platelet count was 224,000/ 
cu mm. Blood and stool cultures grew Listeria monocyto- 
genes which was sensitive to penicillin, ampicillin, and 
kanamycin. Spinal fluid contained 10 red blood cells 
and only five white blood cells. Cerebrospinal fluid glu- 
cose was 57 mg/dl (blood glucose was 84 mg/dl) and 
protein 63 mg/dl. A chest radiograph was also normal. 
This infant's Listeria septicemia was treated with am- 
picillin, 200 mg/kg/day, and kanamycin, 15 mg/kg/ 
day, parenterally for 10 days. Before discharge ‘at 15 
days the spinal tap had been repeated twice and had 
remained normal. 

The patient was readmitted on September 16, 1975, 
at 3 weeks of age with irritability. and fever of 38° C. 
During the 6 days at home the infant had been quite 
well and had ‘gained weight satisfactorily. Clinical 
examination revealed no rash or hepatosplenomegaly 
but the anterior -fontanelle was bulging. Blood count 
was 13,900 white blood cells with 64% polymorphonu- 
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t CS for breech, 5 8 ND 


Meconium 
staining 


fetal distress | 

t Low-forceps 8 9 ND 

+ Low-forceps 4 6 ND 

+ Low-forceps 1 2 ND 

+ Precipitate la- IPPV at birth Сһогіоат- 
_bor, vaginal А nionitis 

+ Repeat CS 5 7 Chorioam- 

A nionitis 
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clear leukocytes, 2% bands, and 6% monocytes. Platelet 
count was 88,000/cu mm. Blood and CSF cultures grew 
Listeria monocytogenes with the same sensitivities as those 
at the first admission. Cerebrospinal fluid examination 
showed 6,170 red blood cells and 3,930 white blood 
cells with 28% polymorphonuclear leukocytes, 36% 
lymphocytes, and 36% monocytes. Cerebrospinal fluid 
protein was 200 mg/dl and glucose 32 mg/dl (periph- 
eral blood glucose was 132 mg/dl). Chest radiograph 
on admission showed homogenous consolidation of the 
right upper lobe which cleared in 3 days. The baby was 
treated with 3 weeks of parenteral antibiotic therapy 
(ampicillin, 400 mg/kg/day, and kanamycin, 15 mg/ 
kg/day) and made an uncomplicated recovery. At 
follow-up when 14 months old the child was entirely 
normal. 


Results 

Between July, 1974, and February, 1978, 12 infants 
with listeriosis were admitted to the Newborn Intensive 
Care Unit of Children’s Hospital, San Francisco, 
California. Eight infants had been born at Children’s 
Hospital and four were transferred from other hospi- 
tals soon after birth. Nine infants had congenital or 
early- -onset illness and thrée had late-onset disease, 
presenting after 10 days of age. 

Early-onset disease. Mothers of thesé infants were 
generally of low parity and only one had had a previous 
spontaneous abortion (Table I). Five mothers admitted 
to significant “flu-like illnesses” before delivery with 
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malaise, fever, abdominal pains, and backache. One 
mother developed severe postdelivery endometritis but, 
three mothers had no illnesses in the peripartiim 
period. Of the five mothers who were ill before delivery 


‘ only two were. investigated; with one (S. М.) having 


negative blood and cervical cultures but nevertheless 
treated with ampicillin for 10 days and the other (B. S.) 
having listeria cultured from the amniotic fluid and 
also treated with. ampicillin. The mother of P. A. who 
developed endometritis had positive lochial cultures 
for Listeria monocytogenes and responded well to 10 days 
of ampicillin therapy. Each of these three mothers had 
marked polymorphonuclear leucocytosis during her 
illness. 

Prolonged rupture of the membranes occurred in 
only one pregnancy but chorioamnionitis was present 
in three of the four placentas examined. Meconium 
staining of the amniotic fluid маѕ observed in most 
cases but fetal distress recognized in only four. Cesar- 
ean section was performed for fetal distress in two pa- 
tients and as a repeat procedure in a third. At birth all 
but two infants were asphyxiated and four were intu- 
bated to have meconium suctioned from the trachea 
before administration of oxygen by positive pressure. 

Male arid female infants appeared to be equally af- 
fected (Table II). Most of these infants were preterm 
and all but one presented with respiratory distress 
either at birth or withiii four hours. The exception was 
S. W. whose mother had been treated with antibiotics 
and in whom the trachea was suctioned for meconium 
at birth. Fever was present in three infants and five had 
a rash at birth which was erythematous and maculo- 
papular with petechial elements found over the trunk 
and limbs. Hepatosplenomegaly was present in seven 
infants. Leukopenia with an increased proportion of 
band cells was present in five infants but no infant 
showed either polymorphonuclear leukocytosis or 
monocytosis (Table III). Five babies had definite 
thrombocytopenia. Blood or urine culture was positive 
for Listeria monocytogenes in all seven infants whose 
mothers were not treated and negative in the treated 
ones (S. W. and B. S.). Superficial and rectal cultures 
were generally positive and cerebrospinal fluid cultures 
negative. Three infants, however, had increased cell 
counts in the cerebrospirial fluid that were suggestive 


' of meningitis or cerebral hemorrhage. Another infant 


(G. W.) who initially had normal cerebrospinal fluid 
later developed evidence of meningitis by cell count in 
the cerebrospinal fluid, and five infants had normal 
cerebrospinal fluid on each occasion that it was studied. 
А Gram-stained smear of gastric aspirate usually re- 
vealed copious polymorphonuclear leukocytes and 
gram-positive organisms in the form of small rods or 
cocci. Culture of the gastric aspirate was usually posi- 
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Fig. 1. Chest radiograph of Patient B. B., showing patchy 
consolidation of right upper lobe and left base with over- 
inflation of the lungs. 


Table II. Infant characteristics in neonatal listeriosis 


Congenital or early- 
Characteristic onset (n = 9) Late-onset (п = 3) 


Sex: E 
Male 4 3 
Female 5 0 
- Gestational age .33 (28-40) 40 
(wks) 
Birth weight 1,760 (880-3,020) 3,080 (2,720-3,320) 
(grams) 
Age at onset «6 hr. 16 (13-21) days 
Respiratory dis- 8 0 
tress/rales 
Pulmonary hyper- 4 0 
tension 
Rash 5 : 0 
Hepatospleno- 7 0 
megaly 
Meningitis 4* 3 
Outcome: 
Death 3 0 
Survival with se- 3 0 
quelaet 
Alive and well 3 3 


*Meningitis by raised cell count in cerebrospinal fluid. 


TSequelae were bronchopulmoriary dysplasia, chronic cyto- 
megalovirus infection, and hydrocephalus. 


tive up to four hours after birth. Seven infants had 
evidence of pneumonia on initial chest x-ray film and 
this was most often bilateral (Fig. 1). One of the infants 
treated in utero had a normal chest radiograph. 

"Two infants died a few days after birth from severe 
respiratory disease despite support with mechanical 
ventilation, exchange transfusions, intensive parenteral 
antibiotic therapy, and tolazoline to reduce pulmonary 
hypertension. At autopsy evidence of disseminated dis- 
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Table III. Laboratorv findings in neonatal listeriosis 









Congenital 
or early-on- 
set (n — 9) 






Late-onset 
(n = 3) 





. Laboratory finding 


Blood test: 
White blood cell 6,990* 16,970 
count/cu mm 
Polymorphs (96) 27 57 
Band cells (96) . 27 5 
Monocytes (%) 5 6 
Platelets/cu mm 131,000t 142,000 
Positive cultures: : 
Blood ; 6t 1 
Superficial 68 0 
Urine 1 0 
Gastric aspirate 5 — 
Cerebrospinal fluid 0 3 
Pneumonia on chest 8 1 
radiograph 


*Five infants had leukopenia («5,000/cu mm). 

TFive infants had thrombocytopenia (<100,000/cu mm). 
tTwo mothers had prenatal antibiotics. 

S8Of seven cultures. 


ease was present, amounting to miliary granulomatosis 
in one infant. Of seven surviving infants, two who had 
pulmonary hypertension and intensive mechanical 
ventilation developed bronchopulmonary dysplasia re- 
quiring prolonged hospital management (Table II). 
One of these infants died of respiratory failure at 5 
months. He and two other infants also became infected 
with cytomegalovirus. One survivor developed com- 
municating hydrocephalus and seizures and only three 
infants could be confidently described as without hand- 
icap at follow-up to date. 

Late-onset disease. The mothers of these infants 
were also of low parity and did not give a history of 
previous abortions. In general, pregnancy, labor, and 


- delivery were unremarkable except for Infant M. F. 


who was delivered by emergency cesarean section for 
prolapsed cord. Meconium staining and birth asphyxia 
usually were not present in these patients with late- 
onset disease (Table I). The three infants were term 
and male and in most cases had normal early neonatal 
courses. Patient M. F. was exceptional in that he devel- 
oped early septicemia that proved to be inadequately 
treated with 10 days of antibiotics, leading to relapse or 
reinfection 9 days later. Late-onset infection occurred 
in the second or third week of life with fever, irritabil- 
ity, and poor feeding (Table II). Each infant had poly- 
morphonuclear leukocytosis with a normal monocyte 
count. One infant (M. F.) had a positive blood and stool 
culture and evidence of pneumonia on chest x-ray film 
(Table III). All three infants with late-onset disease 
made uncomplicated recoveries after 3 weeks of par- 
enteral antibiotic therapy with ampicillin and kanamy- 
cin (Table IJ). 


~ 


e Volume 133 


Number < 


Comment 
Listeria monocytogenes is a small, non-spore-forming, 
gram-positive rod with tumbling motility at room tem- 


perature but not at 37° С. It is commonly mistaken for - 


a diphtheroid and may be taken as a contaminant. On 
Gram stains prepared from clinical specimens, coccoid 


. forms may predominate so that confusion with strep- 


tococci is possible. The bacillus is associated with 
chronic epidemic abortion in animals’ and possibly 


abortion im humans, although this was a feature in . 


only one of our mothers. Other illness occurs in neo- 
nates? !° and immunosuppressed patients. Most of 
the human cases are said to occur in late summer or 
autumn? and indeed eight of our patients were born 
between April and August. 

As has been previously noted, sonata listeriosis 


forms two apparently distinct clinical entities with - 
early- and late-onset types.! In our patients many of the · - 


early-onset infections probably occurred in utero and 
could correctly be termed congenital, but since these 
infants did not differ from those who possibly were 


infected during birth and became ill before four hours ' 
of age we have considered them together as having 


early-onset disease in keeping with previous re- 
ports." * ë Albritton and associates! found that-there 
was a fairly even distribution of serotypes in the early- 
onset illness but that type 4b pees in the late- 
onset infection. 

Prenatally, the presence of maternal ines with ab- 
dominal pains, backache, and fever should alert the 
obstetrician to an infective cause, yet only two of our 
five ill mothers were cultured and treated with antibi- 


otics. That the infants of these mothers were two of : 


only three in this group to survive without permanent 
sequelae is of considerablé importance. Hume” has re- 


ported the birth cf a normal term infant to a mother ` 


who developed listeria septicemia in the nineteenth 


week of pregnancy and was successfully treated with 


ampicillin. A more recent review of the literature sug- 
gests that maternal antibiotic therapy results in survival 
of 71%.of subsequently live-born infants after maternal 
listeriosis, compared to a 29% survival rate when the 
mother is not treated." It is noteworthy that prolonged 


rupture of the membranes was not a feature of these \ 


pregnancies, which tends to support the theory of he- 
matogenous rather than ascending spread of infection 


to the fetus. Histologic examination of the placentas in . 
. cases of congenital listeriosis shows evidence of chorio- 
amnionitis with cellular infiltration. '® !* In one of our .. 


patients the placenta was normal despite the presence 
of maternal illness and culture of the organism from 
amniotic fluid. It has been suggested from histologic 
evidence that ascending infection is a inore likely 
pathogenesis than transplacental infection.'® One of 
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our patients (B. B.) was a first twin and severely af- 
fected while the .second twin was asymptomatic 


` throughout the neonatal period and culture negative 


for listeria. Ascending infection to the first twin in this 


‘instance seems a strong possibility. 


The fetus becomes infected following overt or sub- 
clinical infection in the mother and meconium is passed 
into the amniotic fluid because of liquefaction by the 
organism. This could explain the unusual occurrence. 
of meconium staining in these preterm infants. In 
some infants aspiration of infected meconium during 
the birth process leads to septic aspiration pneumonia. 
These- patients are likely to develop pulmonary hy- 
pertension and chronic lung disease as a result of pro- 
longed mechanical ventilation. In other patients col- 
onization may occur at birth and sepsis may develop 
later, as appeared to be the case with Infant M. F. For 
the early-onset type of listeriosis to occur, either gen- 
eralized infection in utero or meconium aspiration dur- 
ing delivery appears necessary. In the former case rash 
and hepatosplenomegaly are usually present at birth. 
Birth: asphyxia in many patients predisposes to 
meconium aspiration. Of those infants in whom the 
trachea was suctioned to remove aspirated meconium 
after birth, only one developed severe respiratory dis- 
ease with pulmonary hypertension (G. S.). On the other 
hand, in three infants (P. A., S. V., and В. B.) who were 
not suctioned, severe pulmonary hypertension oc- 
curred and two infants subsequently died. 

Management of early-onset listeriosis should begin 


‚ prenatally. Diagnosis should be considered and cul- 


tures of the maternal blood and cervix obtained from 
any woman with a febrile illness during pregnancy. 
Prompt antibiotic therapy can then be instituted if Lis- 
teria monocytogenes is recovered. The treatment of 


., choice in pregnancy is ampicillin given parenterally.* 


Once premature labor has begun after 28 weeks in a 
febrile mother it is unwise to attempt to delay labor 
pharmacologically even though adequate antibiotic 
therapy has been started: In the presence of fetal dis- 


- tress, expeditious delivery by cesarean section is rec- 


ommended. It is essential that a physician with experi- ' 
ence in infant resuscitation be present at delivery, since 
early intubation of the trachea and aspiration of any 
meconium found below the cords will improve the sub- 
sequent réspiratory course of the infant.? Following 
this, prompt culture of the infant's blood, urine, 


‘meconium, gastric aspirate, and cerebrospinal fluid be- 


fore initiation of parenteral antibiotic therapy is advis- 
able. Prior treatment of the mother, however, may 


render these infant cultures sterile. Since there is some 


in vitro evidence that ampicillin and an aminoglycoside 
are synergistic against listeria,!5 we advise that ampicil- 


lin and kanamycin or gentamicin be used in combina- 
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tion. Furthermore, as one of our infants (M. F.) with 
early septicemia had a relapse after 10 days' therapy 
even though meningitis was not originally present, we 
advocate 3 weeks of antibiotic therapy with repeated 
lumbar punctures to exclude later development of, 
meningitis, which occurred in another patient (G. W.). 
After 10 to 14 days of combination therapy, treatment 
should continue for a total of 3 weeks with ampicillin 
alone. 

The outcome of early-onset listeriosis is disappoint- 
ing, with a 3396 mortality rate in this series, a figure 
that agrees with others.” !7 Bronchopulmonary dys- 
plasia was a cause of significant morbidity in survivors 
and these infants also became chronically infected with 
cytomegalovirus with a late death occurring from 
respiratory failure at 5 months. Cytomegalovirus and 
listeria infections are both associated with T cell 
deficiency so that their occurrence together is not sur- 
prising. Only three infants (8395) survived without 
definite disability but a fourth may prove to be normal 
at follow-up. | 

Late-onset neonatal listeriosis has been reported to 
occur from 3 to 15 days after birth.” This form of 
infection is usually a type of meningitis and the result 
of invasion by type 4b Listeria monocytogenes.' It has been 
suggested that colonization of the infant occurs at birth 
but that the onset of the infection is usually delayed 
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"until the second and third weeks of life. In one of our 


infants (M. Е.) evidence of both early- and late-onset 
disease occurred. The infant was probably colonized at 
birth and on the second day of life developed sep- 


. ticemia, which was inadequately treated, as it turned 


out, with 10 days of parenteral antibiotic therapy. Re- 
currence of infection or relapse with fulminant men- 
ingitis occurred at 3 weeks of age. In our experience 
late-onset illness is characterized by fever, irritability, 
and poor feeding. A tense anterior fontanelle is usually 
present and the cerebrospinal fluid contains increased 
numbers of polymorphonuclear leukocytes or mono- 
cytes. Cerebrospinal fluid culture is always positive for 
Listeria monocytogenes but blood and superficial cultures 
may be negative. Blood smear shows polymorphonu- 
clear leukocytosis rather than the leukopenia of the 
early-onset form. We recommend 3 weeks of par- 
enteral antibiotic therapy with ampicillin and kanamy- 
cin or gentamicin; our three infants recovered on this 
regimen without sequelae. 

Perinatal listeriosis is becoming a significant cause of 
morbidity and death and accounted for about 20% of 


. our patients with neonatal sepsis during the past 3 


years, ranking third behind group B streptococcal dis- 
ease and coliform infections. Early recognition and ap- 
propriate therapy mav improve the outlook for these 
infants. 
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Evaluation of a new rapid slide test for pregnancy 


THOMAS F. SULLIVAN, M.D.* 
WILLIAM F. BARG, Jr., M.S.** 
GERALD E. STILES, Pu.D. 
Orangeburg, New York 


D 


A new laiex-inhibition slide test for pregnancy, Gest 9 State, + with the use of polystyrene latex 
particles to which human chorionic gonadotropin (hCG) has been bound, is described. The 
sensitivity of this test was found to be 2 to 4 1.0. of hCG per milliliter of urine. Clinical trials with the 
Gest ? State in urine samples from 328 patients (203 positive, 125 negative).showed one false 
negative and no false positive results. Urine containing drugs or high concentrations of various 
ingredients and abnormal urine did not result in interference with expected test results. The new test 
was comparable with or superior to other commercially available rapid slide tests for pregnancy. 


(Am. J. OBSTET. GYNECOL. 133:411, 1979.) 


THE PRESENCE of human chorionic gonadotropin 
(hCG) in the urine of pregnant women has led to the 


development of immunologic methods for the detec- ` 
tion of early pregnancy.’ Among these methods аге _ 


the latex-agglutination-inhibition slide tests developed 


as a result of the work of Robbins and associates,* who ` 


reported that polystyrene latex particles could serve as 
an agglutinable carrier for antigen-antibody systems. 
In most of these systems, the antigen (hCG) is either 
adsorbed onto the surface of the particle or covalently 
bound by amide linkages, for example, to an activated 
particle. Another method of attaching hCG to polysty- 
rene particles, in which a polymerizing process is uti- 
lized, has been developed. This new hCG-latex com- 
plex was examined for sensitivity, specificity, and ease 
of interpretation in comparison with. six other com- 
mercially available pregnancy tests. In a clinical setting, 
328 urine specimens submitted for pregnancy diag- 
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nosis were assayed, with the use of the Gest 9 State and 
three other similar pregnancy tests. 


Material and methods 


The following rapid slide tests for pregnancy were 
evaluated: Gest 9 State, DAP test,* Gravindex,t Preg- 
nosticon,$ Pregnosticon Dri-Dot,f Pregnosis,§ and 
UCG.* 

Only the.reagent materials supplied by each manu- 
facturer were employed. For qualitative and quantita- 
tive use of the slide tests, the recommended procedures 


' outlined in the manufacturers’ circulars were used. 


Urine specimens. The Gest 9 State test was per-' 
formed on normal urine, urine from pregnant women, 
and, in addition, 25 urine samples with properties or 
substances reported to interfere with immunologic 
pregnancy tests, i.e., urine from subjects receiving psy- 
chotropic drug therapy, urine containing detergents, 
and urine with extremes of pH, high levels of protein, 
or abnormal levels of other urinary constituents. 
High-protein urine samples were obtained by adding 
various concentrations of human serum albumin to 
eight urine samples from pregnant women and nine 
urine samples from nonpregnant women. The effects 


- of different levels of chlorpromazine were tested by 


adding this substance to urine from a nonpregnant 
woman and to urine from a pregnant woman. The Gest 


*Wampole Labs., Stamford, Connecticut. 
TOrtho Diagnostics, Raritan, New Jersey. 
Organon, Inc., West Orange, New Jersey. 


§Roche Diagnostics, Div. Hoffmann-La Roche Inc., Nut- 
ley, New Jersey. 
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Table I. Relative hCG sensitivities of seven slide 
tests for pregnancy 






ACG sensitivity (LU.Iml.)* 





Slide test 


Gest 9 State 2-4 2.5 
DAP . 2-4 1.5 
Gravindex 3.5 6 
Pregnosticon 1-2 2 
Pregnosticon Dri-Dot 3.5 
Pregnosis 1.5-2.5 3 
UCG 2 4 


* United States Pharmacopeia standard (0870-F) diluted in 
pooled normal male urine. 


Table II. Results of seven latex slide pregnancy 
tests used on 25 selected urine samples* 


. False 
Correct positive 
25 0 












False 


Latex slide test negative 


Gest, 9 State 0 
DAP 24 lt 0 
Gravindex 23 11 18 
Pregnosticon 23 14 1$ 
Pregnosticon Dri-Dot 23 ił 1§ 
Pregnosis 24 0 1§ 


UCG . 23 0 28 


*Six confirmed positive, 19 confirmed negative. 

TUrine from a patient receiving psychotropic drugs. 
tUrine contained detergent. 

$Urine obtained during the first trimester of pregnancy. 


9 State test was also performed on a reconstituted ab- 
normal urine control* and on a reconstituted urine tox- 
icology control (Drugs 1*). 'The latter control was re- 
constituted and tested at a concentration five times 
higher than recommended. A group of. 12 urine sam- 
ples from nonpregnant women receiving drug therapy 
was also tested with Gest 9 State. 

Clinical studies. Gest 9 State and three other com- 
mercially available latex-inhibition slide tests (Preg- 
nosis, Pregnosticon, and Gravindex) were used to 
assay 328 unfiltered urine specimens submitted: for 
pregnancy testing at the offices of the senior author. A 
medical history was taken for each patient to. obtain 
data on drug therapy and on the estimated date of the 
last menstrual period. Included in this clinical phase 
were urine samples from women who appeared to be 
menopausal. Urinalyses were carried out on all speci- 
mens to obtain sugar and protein levels. The pH, spe- 
cific gravity, presence of blood cells, and any bacterial 
contamination of the urines were also recorded. 


*Lederle Diagnostics, American Cyanamid Company, Pearl 
River, New York. 
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Results 


Comparison of Gest 2 State with other latex slide 
tests. Table I shows that the sensitivity of the Gest 9 
State was within the value claimed and that the new test 
compared favorably with six other rapid latex slide 
tests for pregnancy. The sensitivities found did not 
agree with the sensitivities reported by the manufac- 
turers of four of the six kits examined. Lack of correla- 
tion of claimed and observed sensitivities was also re- 
ported by Porres and associates.” o 

The results of tests on 25 selected urine samples with 
seven different latex-type slide tests are given in Table 
П. These urine samples (six confirmed positive and 19 
confirmed negative) were selected on the basis of their 
having properties known to interfere with the perfor- 
mance of immunologically based pregnancy tests. For 
example, the samples contained urine from nonpreg- 
nant patients receiving psychotropic drugs,* 57? urine 
with low or high pH, urine containing abnormally high 
levels of protein,® 9-1 urine containing detergent,’ and 
commercially available àbnormal urine* containing 
elevated levels of urinary constituents. The confirmed 
positive urines included several with low levels of hCG. 

The Gest 9 State slide test correctly diagnosed all 25 
urine samples. The DAP kit gave a false positive result 
with a urine sample from a patient receiving psycho- 
tropic drug therapy and three other kits (Gravindex, 
Pregnosticon, and Pregnosticon Dri-Dot) gave false 
positive results on a urine sample containing a 
detergent. Of the six urine samples confirmed positive 
at least one was missed (false negative) by five of the 
seven latex slide tests. 

Performance of Gest ? State test on urine samples 
containing added constituents or urine samples with 
abnormal physical properties. Substances known to 
affect immunologically based latex-agglutination tests 
were examined in more detail with the Gest 9 State 
test. Concentrations of protein (human serum al- 
bumin) and chlorpromazine were added to a series of 
urine samples from pregnant and nonpregnant women 
at concentrations above normal or above pathologic 
levels. The results obtained by the Gest 9 State test in 
the urine to which protein or chlorpromazine was 
added did not differ from the results obtained in the 
same urines without the added constituents (Table III). 

In addition an abnormal urine control reconstituted 
as directed and a urine toxicology control (Drugs one) 
reconstituted five times concentrated had no effect on 
the agglutination of Gest ? State. The high solids 
(specific gravity = 1.074) of the latter control did not 


*Abnormal urine control, Lederle Diagnostics. 
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Table III. The effect of high levels of protein or chlorpromazine on the ренип, of the . 


Gest 9 State slide test for pregnancy 


No. of 
` urine specimens 





0 
^. l mg. HSA*/ml. 
4 mg. HSA/ml. 
: 20 mg. HSA/ml. 
00 
1 mg. HSA/ml. 
4 mg. HSA/ml. 
20 mg. HSA/ml. 
107?M Chlorpromazine 
10M Chlorpromazine 
10°°M Chlorpromazine 


mm 00 со 00 MOM io о. 


> © 71 ` ` Agglutination 
Substances added to urine л ' value. 


1073M Clilorpromazine А 


4+ Nonpregnant 
4* ' Nonpregnant 
4* 7 :  Norigregnant 
4t i Nonpregnant 
= Pregnant 
2 = А ‘Pregnant 
DES Pregnant 
== Pregnant 
4* — Nonpregnant 
4t Nonpregnant 
i ; Pregnant 


- ` Pregnant 


*HSA - Human serum albumin. 


Table IV. Results of Gest 9 State slide tests on urine specimens obtained from nonpregnant women 
receiving drug therapy 











Latex 


Specimen agglutination 
No. values* 
1 25. Fluphenazine, benztropine, chloral hydrate | 4+ 
2 17 Thioridazine, duphenylhydantoin, benztropine, flurazepam 4* 

8 54 Thioridazine, benztropine, chloral hydrate 4+ 
4 54 Benztropirie, fluphenazine | 4* 

5 31 Thioridazine, phenylbutazone, doxepin 4* 

6 48 Diazepam, thioridazine, amitriptyline, chloral hydrate on. 4t 
7 Unknown No information 4t 
8 00,727 Dioctyl sodium sulfosuccinate, шїгобигазове, erythromycin, , 4* 

9 57 . chlorpromazine А 4+ 
' Thioridazine, amitriptyline, atropine, chlordiazepoxide, 

10 18 flurazepam, phenobarbital, butabarbitai, glutethimide _ 4+ 
11 17 Fluphenazine 4* 
12 14 Benztropine, haloperidol, thioridazine, chlorpromazine, 4* : 
І butalbital 
Thioridazine 


*44* — Strong agglutination. 


cause nonspecific agglutination of the Gest 9 State 
hCG-latex reagent. ` 

No false negative or false positive (nonspecific 
agglutination) résults were obtained when Gest 9 State 
was used on eight urine samples that had a wide range 
of pH (5.06 to 8.63). 

Table IV shows.that no false positive results were . 
observed when Gest 9 State was tested on 12 urine 
specimens obtained from nonpregnant women who 
were receiving drug therapy. 

Clinical studies. A suminary of the latex-inhibition 


slide test results and clinical impressions for 328 pa- : 


tients who submitted urine sainples for pregnancy test- 


ing is given in Table V. The urine samples were tested ` 


with Gest 9 State, Gravindex, Pregnosticon, and 
Pregnosis. All four slide tests gave similar results, i.e., 


for the 328 patients, there were 202 positive, tests and 
125 negative ones. Of the 202 cases in which the preg- 
nancy test was positive. 199 pregnancies were con- 


firmed by clinical impression and follow-up and three 


were either not confirmed or not followed up. ' 
Therefore, no false positive reactions were recorded. 
There was one, possibly two, false. negative reactions. 
One of these was with a urine sample from a patient 
who appeared clinically to be six weeks pregnant, who 


‘had a positive subsequent Aschheim-Zondek test, and 


who was then lost to follow-up. The other false 


negative result involved a patient who eventually 
'spontaneously aborted. 


The pH range of the urine samples tested was found 
to be 5.0 to 8.5, and the specific gravities ranged from 
1.004 to 1.037. Five of the urine samples (three posi- 
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Table V. Comparison of clinical impression, time of last menstrual period (LMP), arid results of four 
latex-inhibition slide tests for pregnancy* 






Pregnancy test results 
No, No. of 


patients 


0-14 ` 87 37 
15-28 43 0 43 
29-42 28 7 21 
43-56 72 Р 67 . 5 
57-70 63 58 5 
71-84 47 43 4 
85-98 20 20 0 

- 99-112 2 1 I 
118-126 2 1 1$ 
127-140 `8 1 2 
141-154 2 2 0 
2250 4 0 4 
Not specified 5 2 8 


*Gest 9 State, Pregnosis, Pregnosticon, and Gravindex. 








Clinical impression 









Not determined 





0 | 
6 21 1 
67 5 
58 5t 
444 3 
18 0 2 
1 1 
0 1^ 1 
1 9 
2 0 
0 4 
2 3 


tOne patient showed secretory endometrium and had a curettage. Р 
tUrine assayed 72 days after LMP, at which time the patient was clinically six weeks pregnant; an Ascheim-Zondek test 84 


after LMP was positive; patient then lost to follow-up. 


§ Positive Ascheim-Zondek test at an earlier date; curettage revealed products of conception. 


tive, two negative) were glucose positive. Some of the 
urine samples were from women using oral contracep- 
tives, antibiotics, tranquilizers, and amphetamines. 
Several urine samples contained red or white blood 
cells, bacteria, casts, or sediment. None of these condi- 
tions interfered with the results of the Gest 9 State or 
other pregnancy tests. One urine sample (nonpreg- 
nant) that contained Azo Gantrisin* had a delayed 
negative reaction (2* agglutination at two minutes and 
4* at two and a half minutes). 


Comment 

In the comparative clinical series studied, the results 
obtained with the Gest 9 State test were identical to 
those obtained with three other rapid slide tests for 
pregnancy. No false positive results occurred, and 
there was only one false negative reaction, which 
occurred in urine from a patient who was six weeks 
pregnant. No interference with the performance of the 
Gest Ф State occurred when urine samples with pH 


*Roche Labs., Div. Hoffman—La Roche Inc. 


ranges of 5.0 to 8.5, with specific gravity range 
1.004 to 1.037, or with blood cells, bacteria, s 
ments, or casts were tested. Urines from patients u 


‚ oral contraceptives; antibiotics, tranquilizers, amp 


amines, or other drugs did not give false results in 
series. 

In the laboratory studies of the Gest 9 State, elev: 
levels of the normal constituents of urine did not а! 


_ the results of the test. No interference with the 


formance of the Gest 9 State occurred in urine 
had pH ranges of 5.0 to 8.6 or specific gravity rangi 
1.004 to 1.074. High levels of protein or chlorpr 
azine added to urine did not give false negative or : 
positive results. Accurate results with Gest 9 State 1 
observed in urine fróm nonpregnant womeri recei 
psychotropic drug therapy and iri urine that conta 
detergents. Over all, Gest $ State was found to « 
pare favorably with other rapid slide tests for p 
nancy. 


We are indebted to Mrs. E. Haubenstein for edit 
assistance. 
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PREMARIN’ 

(CONJUGATED ESTROGENS TABLETS, U.S.P) 
given properly, 

confers significant benefits 

until she feels fine on her own. 





Menopausal women can ...SO it's as important as ever 


benefit from PREMARIN" to provide counseling about 

as much as ever... proper use. 

Moderate to severe vasomotor symptoms — As with any medication, counseling on 
flushes and sweats —that exceed the patients proper use is a prerequisite to obtaining the 
ability to cope, rapidly respond to adequate maximum benefits. In this regard, although 
estrogen replacement therapy with the evidence must be considered preliminary, 
PREMARIN. A marked reduction in fre- itis encouraging to note that two studies** 
quency and severity is seen in the great suggest that cyclic administration is more ad- 
majority of patients. vantageous than continuous administration. 





e IDENTIFY THE PATIENT WHO CAN BE HELPED 
the patient with moderate to severe vasomotor symptoms with 
no contraindications to estrogen therapy. 


*GIVE NO MORE THAN SHE NEEDS 
as with any medication, the lowest dose needed to relieve 
symptoms should be employed. 


e ESTABLISH THE CYCLE OF TREATMENT 
be sure the patient understands the need for an uninterrupted 
regimen: a "rest period" each month when no estrogen is taken. 


* FOLLOW HER PROGRESS REGULARLY 

semiannual reassessment of the continuing need for 

therapy —and to rule out any potential problems — will provide 
the maximum benefit during treatment. 


PREMARIN 


(CONJUGATED ESTROGENS 
TABLETS, U.S.P) 


0.3mg/0.625 mg/1.25 mg/2.5 mg 


THE PRELUDE TO THE 


GOOD YEARS AHEAD 
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(FO) ON 
AND PATIENT INFORMATION, SEE PACKAGE CIRCULAR) 
PREMARIN® Brand of Conjugated Estrogens Tablets, U.S.P. 





1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year.'-? This risk was independent of the other known risk factors for endometrial 
cancer. These studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
Unitec States with population-based cancer reporting systems, an increase which may 
be related to the rapidly expanding use of estrogens during the last decade.* The three 
case control studies reported that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
duration of treatment! and on estrogen dose: In view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
tion;? it therefore appears prudent to utilize such a regimen. Close clinical surveillance of 
all women taking estrogens is important. In all cases of undiagnosed persistent or 
recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 

‚ taken to rule out malignancy. There is no evidence at present that “natural” estrogens are 
` more or less hazardous than "synthetic" cen oid at equiestrogenic doses. 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 
<The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
rare$5 This risk has been estimated as not greater than 4 per 1000 exposures.’ 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis.*-'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
defects.'?-'* One case control study'® estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involvedonly a few days of treatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000.In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, she Should 
be digo ve of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 





DESCRIPTION: PREMARIN (Со шн Estr is Tablets, U.S.P) for oral administration 
contains a mixture of estrogens, 

represent the average composition of material derived from pregnant mares' urine. It contains 
estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a-estradiol, 
equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 


tained exclusively from natural sources, blended to 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 

1. Moderate to severe vasomotor symptoms associated with the menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae. 

4. Female hypogonadism. 

5. Female castration. 

6. Primary ovarian failure 

7. Breast cancer (for palliation only) in appropriately selected women and men with 


|| metastatic disease. 


B. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast трава controlled studies have demon- 
strated that the incidence of significant painful engorgement in patients not receiving 
such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy. Consequently, the benefit to be derived from estrogen therapy forthis 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens.'* 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 

асант АМО ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
WARNING). 
“Probably” effective: For estrogen deficiency-induced osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
physiotherapy, and good general health-promoting measures. Final classification of this 
indication requires further investigation. 





CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 
selected patients being treated for metastatic disease. 2. Known or suspected estrogen- 
dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 
ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 
gie with pengos estrogen use (except when used in treatment of breast or prostatic 
malignancy). 
WARNINGS: At the present time there is no satisfactory evidence that estrogens given to 
eel vba ree women increase the risk of cancer of the breast,'’ although a recent study 
as raised this possibility.’ There is a need for caution in prescribing estrogens fot women 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.'” 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement. '9-22 Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.?3-39 Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users.?' 3? An increased risk of postsurgery 
thromboembolic complications has also been reported in users of oral contraceptives.*3.34 If 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 
associated with an increased risk of thromboembolism, or during periods of prolonged 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with 
estrogen use. They should be used with caution in patients with cerebral vascular or coronary 


artery disease. 

to treat cancer of the pros; ] n the ris 
myocardial infarct ulmonary embolism and thrombophl When £loses of this 
ае used, any of the thromboembolic and thrombotic adverse effects should be conside 
clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal 
and tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has 
reported in women taking estrogen-containing oral contraceptives.?* Increased t 
pressure may occur with use of estrogens in the menopause? and blood pressure shou 
monitored with estrogen use. A worsening of glucose tolerance has been observed in pat 
on estrogen-containing oral contraceptives. For this reason, diabetic patients shoul 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with b 
cancer and bone metastases. 

PRECAUTIONS: Physical examination and a complete medical and family history shot 
taken prior to the initiation of any estrogen therapy with special reference to blood pres 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a ge 
rule, estrogen should not be prescribed for longer than one year without another phy 
examination being performed. Conditions influenced by fluid retention such as as! 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Ce 
patients may develop manifestations of excessive estrogenic stimulation, such as abnt 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be assoc 
with an increased incidence of mental depression.?** Patients with a history of depre 
should be carefully observed. Preexisting uterine leiomyomata may increase in size d 
estrogen use. The pathologist should be advised of estrogen therapy when rel 
specimens are submitted. If jaundice develops in any patient receiving estroger 
medication should be discontinued while the cause is investigated. Estrogens shou 
used with care in patients with impaired liver function, renal insufficiency, metabolic 
seus associated with hypercalcemia, or in young patients in whom bone growth i 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b.Increased prothrombin and factors VII, VIII, IX, and X; decreased antithromt 
increased norepinephrine-induced platelet pooner 

c. Increased thyroid poeng globulin (ТВО) leading to increased circulating total tr 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 
uptake is decreased, reflecting the elevated ТВС; free T4 concentration is unaltered. 
d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be doni 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therar 
cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatmer 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervical erosion г 
degree of cervical secretion; cystitis-like syndrome; tenderness, enlargement, secretii 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloas! 
melasma which may persist when drug is discontinued; erythema multiforme; eryt! 
nodosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal c 
ture; intolerance to contact lenses; headache, migraine, dizziness, mental depre 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravat 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in fen 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For trea! 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae 
ciated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication shot 
discontinued as promptly as possible. 

Administration should be cyclic (e.g. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six monthinte 
2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian fé 
Osteoporosis. 

Female hypogonadism —2.5 to 7.5 mg daily, in divided doses for 20 days, followed by 
period of 10 days’ duration. If bleeding does not occur by the end of this period, the 
dosage schedule is repeated. The number of courses of estrogen therapy necessi 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end о? the 10 day period, begin a 20 day estrogen-proc 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mgd 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral prog 
If bleeding occurs before this regimen is concluded, therapy is discontinued and m 
resumed on the fifth day of bleeding. 
Female castration and primary ovarian failure — 1.25 mg daily, cyclically. Adjust upw 
downward according to response of the patient. For maintenance, adjust dosage to lr 
level that will provide effective control 
Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement — 3.75 mg eve! 
hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer — 1.25 to 2.5 mg three 
daily. 

Inoperable ЖК breast cancer in appropriately selected men and postmenor 
women — 10 mg three timés daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cance 
appropriate measures taken to rule out malignancy in the event of persistent or rec 
abnormal vaginal bleeding. i 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865 — Each , 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866— Each yellow tablet coi 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867—Each red 
contains 0.625 mg in bottles of 100 and 1,000. Also in unit dose package of 10 
868— Each greentablet contains 0.3 mg in bottles of 100 and 1,000. 

PHYSICIAN REFERENCES: 1 Ziel, HK, ef al: N. Engl. J. Med. 293:1167-1170, 
2. Smith, D.C., et al: №. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, T.M., et al: N. Engl. J 
294:1262-1267, 1976. 4. Weiss, N.S., et al: N. Engl. J. Med. 294:1259-1262, 1976. 5.Н 
AL. et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, Р. et al: N. Engl. J. 
285:390-392, 1971. 7. Lanier, A., et al: Mayo Clin. Proc. 48:793-799, 1973. 8. Herbst, 
Obstet. Gynecol. 40:287-298, 1972. 9. Herbst, A. et al: Am. J. Obstet. Gynecol. 118:60; 
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stepping down 
estrogen levels 
to 50 mcg? 


One of today's trends in oral contraception: In a nationwide 
survey, physicians felt that higher dosage levels of estrogen were 
unnecessary for most patients. 


If you have patients currently taking oral contraceptives containing 
100 mcg of estrogen for contraception, a switch to a 50 mcg product 
may be desirable? 


Prospective and retrospective studies indicate a direct relationship 
between estrogen doses and serious adverse side effects. 

". , . preparations containing 100 mcg or more of estrogen were 
associated with a higher risk of thromboembolism. . ." tt 

The incidence of these side effects decreases as the dosage of estrogen 
decreases to 50 mcg, as demonstrated in British studies ++ 


a step in the right direction 
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+See Prescribing Information 

§Serious as well as minor side effects have been reported with the use 
of oral contraceptives. These include thromboembolic disease. 

The physician should remain alert to the earliest manifestations of any 
symptoms of serious disease and discontinue oral contraceptive 
therapy when appropriate. The physician should be fully aware of the 
complete Prescribing Information for this product. 


See the complete Prescribing Information for this product, 
a summary of which is on the next page. OJ 1087 
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INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing No method 55 52 74 140 193 219 
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woman-years of use. Slightly higher rates (somewhat more than one pregnancy рег 100 woman-years of use) are Рі! only-nonsmokers 13 14 14 22 45 31 
reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order of three — Pill only-smokers 15 16 16 108 134 589 
pregnancies рег 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of UDs 11 12 12 14 16 14 
pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception contraception only 11 14 19 37 47 40 
(except the IUD) depends upon the degree of adherence to the method. Traditional contraception and abortion 03 04 04 08 14 08 


Table 1: Pregnancies Per 100 Women-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47; 1. Study showed that oral contraceptive formulations with high hormonal potency were associated with a higher risk than 
Calendar method, 14-47; 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulatory phase, lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra- 
less than 1-7; 4. Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL abdominal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. Two 
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1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and few days of treatment. The data suggest that the risk of limb-reduction defects іп exposed fetuses is somewhat less than 


INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has Should be apprised of the potential risks to the fetus and the advisability of continuation of the pregnancy should be 
been reported confirming a suspected association. These studies, conducted in the United Kingdom, found, as discussed in the light of these risks. It is also recommended that women who discontinue oral contraceptives with the 


Coronary thrombosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100  USers. Women who previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
were associated with a higher risk of thromboembolism than those containing 50-80 mcg of Pressure when given oral contraceptives. Hypertension that develops as a result of taking oral contraceptives usually 
estrogen. Their analysis did suggest, however, that the quantity of estrogen may nct be the sole factor involved. This гейт to normal after discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or development of 
in the United States. Careful epidemiological studies to determine the degree of thromboem- headache of a new pattern which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives and 

progestogen-only oral contraceptives have not been performed. Cases of thromboembolic evaluation of the cause. 10. BLEEDING IRREGULARITIES. Breakthrough 
disease have been reported іп women using these products, and they should not be presumed to be free of excess risk,  Teasons for patients discontinuing oral contraceptives In breakthrough bleeding, as in all cases of irregular bleeding from 
The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from 
age. Oral contraceptives are, however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been 
CIRCULATORY DISEASES: A large prospective study carried out in the United Kingdom estimated the mortality rate per. eXcluded, time or a change to another formulation may solve the problem. Changing to an oral contraceptive with a higher 
100,000 women per year from diseases of the circulatory system for users and nonusers of oral contraceptives according estrogen content, while potentially useful in minimizing menstrual irregularity, should be done only if necessary since this 
to age, smoking habits, and duration of use. The overall excess death rate annually from circulatory diseases for oral Тау increase the risk of thromboembolic disease. Women with a past history of cligomenorrhea or secondary amenorrhea 


smokers. It was not possible, however, to examine the interrelationships of age, smoking, and duration of use, nor to encouraged to use other contraceptive methods. Postuse anovulation, possibly prolonged, may also occur in women 
compare of continuous versus intermittent use. Although the study showed а 10-fold increase in death due to without previous irregularities. 11. ECTOPIC PREGNANCY. Ret pan bee M PM өр Hir d 
rs for 

35 with continuous use for five or more years are available, it is not possible to assess the lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, a small fraction of the 
magnitude of the relative risk for this younger age group. This study reports that the increased risk of circulatory diseases hormonal agents in oral contraceptives has been identified in the milk of mothers receiving these drugs. The effects, if any, 

is discontinued. Another study published at the same time confirms a previously reported 097 the breast-fed child have not been determined. If feasible, the use of oral contraceptives should be deferred until the 
increase of mortality in pill users from cardiovascular disease. The available data from a variety of sources have been fant has been weaned. PRECAUTIONS: General: 1. A complete medical and family history should be taken prior to the 
analyzed to estimate the risk of death associated with various methods of contraception. The estimates of risk of death for — Wüitiation of oral contraceptives. The pretreatment anc periodic physical examinations should include special reference to 
each method include the combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease іп the 0000 pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a 
Case of oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. This latter general rule, oral contraceptives should not be prescribed for longer than one year without another physical examination 
risk varies with the effectiveness of the contraceptive method. The findings of this analysis are shown in Figure 1 below. deing performed. 2. Under the influence of estrogen-progestogen preparations, preexisting uterine leiomyomata may 
The study concluded that the mortality associated with all methods of birth control is low and below that associated with — crease in size. 3. Patients with a history of psychic depression should be carefully observed and the drug discontinued 1 
childbirth, with the exception of oral contraceptives in women over 40 who smoke. (The rates given for pill only/smokers depression recurs to a serious degree. Patients becoming significantly depressed while taking oral contraceptives should 
for each age group are for smokers as a class. For "heavy" smokers [more than 15 cigarettes а day] the rates given 50р the medication and use an alternate method of contraception in an attempt to determine whether the symptom is 
would be about double; for "light" smokers [less than 15 cigarettes а day], about 50 percent.) The mortality associated drug-related. 4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, and 
with oral contraceptive use in nonsmokers over 40 is higher than with any other method of contraception in that age Only with careful monitoring, in patients with conditions which might be aggravated by fluid retention, such as convulsive 
group. The lowest mortality is associated with the condom or diaphragm backed up by early abortion. The risk of disorders, migraine syndrome, asthma, or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during 
thromboembolic and thrombotic disease associated with oral contraceptives increases with age after approximately age Pregnancy have an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops 

ia, 


i 
g 
: 











gives a gross estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives: nee Et рт ae ceruice Of folate deficiency increases with increasing 
lion, it is po: a woman pregnant ler Stopping oral contraceptives, she have a 

SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should be 
— = A ne oed mes therapy when relevant Specimens aro sued. 10. Cartan endocrine and ver function 
д 7 is may estrogen-containing contraceptives: a. Sulfobromophtha- 

= C B A  A-Use associated with very high risk. (ейп retention. b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; increased norepin- 

D C B — B-Use associated with high risk. _ ephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased circulating total 

D co С C—Use associated with moderate risk. thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 

C CB ВА D—Use associated with low risk. uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. 





The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic е. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See Patient Package Insert). DRUG INTERACTIONS: 
disorders (e.g. thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of 
thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued rifampin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin, 
immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral CARCINOGENESIS, PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS: An 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type increased risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have WARNINGS): Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral Hypertension. Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence of an association between the 
Contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or following conditions and the use of oral contraceptives, although additional confirmatory studies are needed: Mesenteric 
complete loss of vision; onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate thrombosis. Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have been 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or reported in patients receiving oral contraceptives and are believed to be drug-related: Nausea, usually the most common 
synthetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and adverse reaction. Vomiting, occurs in approximately 10% or less of patients during the first cycle. Other reactions, as a 
liver. Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the — general rule, are seen much less frequently or only occasionally. Gastrointestinal symptoms (such as abdominal cramps 
incidence of mammary nodules, benign and malignant, іп dogs. In humans, three case control studies have reported an ала bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorrhea. Amenorrhea during and after 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal treatment. Temporary infertility after discontinuance of treatment. Edema. Chioasma or melasma which may persist. 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- Breast changes: tenderness, enlargement, and secretion. Change in weight (increase or decrease). Change in cervical 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing erosion and cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. 
risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first — Migraine. Increase in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products Vaginal candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of — reactions have been reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast — Premenstrual-like syndrome. Cataracts. Changes in libido. Chorea. Changes in appetite. Cystitis-like syndrome. Headache. 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic eruption. 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral Vaginitis. Porphyria. Impaired renal function. (ORTHO-NOVUM 1/50021 and ORTHO-NOVUM 1/50028 contain tartrazine. 
contraceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of — Allergic reactions have been reported with the ingestion of this dye in some patients.) ACUTE OVERDOSE: 

oral contraceptives has been well-documented. In summary, there is at present no confirmed evidence from human Serious ill effects have not been reported following acute ingestion of large doses of oral contraceptives by 

Studies of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women ^ young children. Overdosage may cause nausea, and withdrawal bleeding may occur in females. 

taking ora! contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal 


vaginal bleeding, appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family — *Trademark Ortho Pharmaceutical Corporation. Raritan М! 08869. 
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Abnormal antepartum fetal heart rate tracings, failure 
to intervene, and fetal death: Review of five 
cases reveals potential pitfalls of antepartum 


monitoring programs 


J: R. BOBITT, M.D., LiEUTENANT COLONEL, MC, USA 


Denver, Colorado 


The goal of antepartum fetal heart rate monitoring is to identify which infants among high-risk 
obstetric patients are at risk for intrauterine death and which are not. Effective programs, by 
appropriately selecting cases for intervention and nonintervention, should contribute to lowering of 
perinatal morbidity and mortality rates. A review of five fetal deaths preceded by abnormal 
antepartum FHR tracings suggests effective programs require strict control. Individuals performing 
the testing should be experienced and knowledgeable in regard to instrumentation characteristics 
and recognition of normal and abnormal fetal heart rates. Dual responsibility of antepartum testing 
and providing primary patient care to labor and delivery patients is undesirable. Test interpretation 
should be based on strict criteria. (AM. J. OBsTET. GYNECOL. 133:415, 1979.) 


THE EVALUATION of high-risk pregnancies by an- 
tepartum fetal heart rate (FHR) monitoring is gaining 
increased acceptance. A negative oxytocin challenge 
test (OCT) correlates well with the absence of uteropla- 
cental respiratory insufficiency,! and a reactive non- 
stressed FHR is a reliable indicator of fetal well being.” 
Continuous monitoring of the baseline FHR also has 
value following potentially traumatic procedures such 
as intrauterine transfusion and amniocentesis.? The 
implication of these observations is that perinatal 
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morbidity and mortality rates can be lowered by an- 
tepartum FHR testing. 

A review of fetal deaths during an 8 month period 
revealed that five were preceded by abnormal antepar- 
tum FHR tracings. The histories and monitoring rec- 
ords were reviewed to determine why the abnormal 
tracings did not lead to successful intervention. The 
purpose of this report is to focus on some of the pitfalls 
encountered in the recording and interpretation of 
those antepartum FHR tracings. 


Materials and methods 


A review of fetal deaths at Fitzsimons Army Medical 
Center (FAMC) between July 1, 1976, and March 1, 
1977, revealed that four antepartum deaths were asso- 
ciated with abnormal antepartum FHR tracings. A fifth 
patient, transferred to FAMC for evaluation and sub- 
sequently discharged, also had abnormal antepartum 
FHR tracings and experienced an antepartum death 
but was delivered elsewhere. The case histories and 
FHR tracings of these five patients were reviewed. 
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Fig. 1. Late decelerations disguised by doubling of the FHR during an OCT performed on a 
primigravida with pre-eclampsia at 31 weeks gestation. The fetus died while preparations were being 
made for cesarean section. Panels A and B were recorded on different monitors. 


IDEM Teu PES. М $5265 PTPIT, S uu mes 
69253 69254 69255 


uL : peep AU EES зк | 
JUPE EIC 


ed Liked. di ae 


li lie дни sen bes 
eee duo ae ca 


Nur mE RHET LM. 


| Hid HERES 
"e LIES EUH PPM eerst 


TREET HE ЕЕЕ j 

priv ул m ea bg a pur zi] -4 
REHE HEE 

EEEN IS RH 

bc add 


сааны BS 
НН НЕН НС 











































БЕРЕ t $ E 28882 HE REE: 
Lii mE THEM EU БЕСЕ ER 
H РЕНЕА Og PEN ERE 


Fig. 2. Unrecognized positive spontaneous contraction stress test (Panel 4) and doubling of FHR 
(Panel B). Primigravida, 34 weeks gestation, with pre-eclampsia. The infant was stillborn at cesarean 


section. 

The FHR and uterine activity were recorded by delivery room nursing personnel. The level of training 
means of external ultrasound and tocographic trans- and experience of these individuals was highly variable. 
ducers, respectively. A Corometrics FMS 101B was 
used in Cases 1 and 2. Cases 3, 4, and 5 were recorded Case reports 
on either the Corometrics FMS 101B or 111. Case 1. A 20-year-old, gravida 1, para 0 woman, was 

The personnel performing the antepartum monitor- transferred to FAMC at 31 weeks gestation. She had 


ing included interns, OB-GYN residents, and labor and been hospitalized elsewhere for eight days with pre- 


* Volume 133 


Number 4 


Abnormal FHR tracings, failure to intervene, and fetal death 417 


TUUM. ee ST, 


TPP eee ey ee 
66931 








ELI 


РД: 
ане ерее ене 





sissani-atttoscii2031522313333333333 33433113 3 3 GA 


ИТД me: 
> a ui 





aarirrarragaa piii 


Fig. 3. Abnormal OCT's performed six weeks (A), five weeks (B), and three weeks (C) prior to fetal 
death. All three tests interpreted as negative, presumably because of subsequent normal 10 minute 
window. The infant had multiple congenital anomalies including transposition of great cardiac 


vessels. 


eclampsia manifested by blood pressures of 170 to 200 
mm. Hg systolic, 100 to 130 mm. Hg diastolic, and 2+ 
proteinuria. Medications included phenobarbital, hy- 
dralazine hydrochloride, and methyldopa. An OCT 
five days prior to transfer was reported as negative. 
The L/S ratio on the day prior to transfer was 1.7. 
When she arrived at FAMC blood pressure was 
140/80 mm. Hg and urine was negative for protein. An 
OCT was started one hour after admission and uterine 
contractions were observed one hour later. The uterine 
activity was associated with changes in the FHR which 
were characterized by either a transient rise to between 
150 and 210 b.p.m. (beats per minute) or a loss of data 
(Fig. 1, 4). These recurrent changes were initially con- 
sidered to represent artefacts which were interfering 
with the interpretation of the OCT. After an hour the 
monitor was changed but the FHR abnormalities per- 
sisted (Fig. 1, B). The true FHR of 80 b.p.m. was then 
determined by Doppler probe. The OCT was inter- 
preted as positive and the oxytocin infusion discon- 
tinued. No fetal heart tones were heard 15 minutes 


later as the patient was being prepared for cesarean 
section. She subsequently delivered a stillborn infant. 

Case 2. A 25-year-old, gravida 1, para 0 woman, was 
transferred to FAMC at 34 weeks gestation because of 
pre-eclampsia. She had been hospitalized seven days 
prior to transfer with a blood pressure of 160/110 mm. 
Hg and 2+ proteinuria. Medications included pheno- 
barbital and hydralazine hydrochloride. When she was 
admitted blood pressure was 134/100 mm. Hg and 1+ 
proteinuria was observed. 

The day following admission a nonstress test was 
nonreactive, but the patient was receiving phenobarbi- 
tal. The OCT was negative. During the subsequent six 
days blood pressure remained unchanged and she 
continued to have 2+ proteinuria. Three serum es- 
triols were low normal. 

A repeat OCT was scheduled on the seventh hospital 
day. The baseline FHR, recorded prior to the begin- 
ning of the oxytocin infusion, was compatible with a 
positive spontaneous contraction stress test, i.e., late 
decelerations associated with spontaneous contractions 
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Fig. 4. FHR decelerations recorded during alcohol infusion to stop premature labor at 34 weeks 
gestation in patient to be delivered by repeat cesarean section. The uterine activity subsided and the 
patient was returned to the ward. Fetal death occurred 60 hours later. 


(Fig. 2, A). These ominous decelerations were not rec- 
ognized by an inexperienced house staff officer. Two 
hours passed before the tracing was properly inter- 
preted and the decision made to intervene by cesarean 
section. The FHR recorded while the patient was being 
prepared for surgery has characteristics similar to 
those in Case 1 and represents doubling of a FHR of 90 
b.p.m. rather than artefact or FHR acceleration (Fig. 
2, B). A 1,650 gram stillborn infant was subsequently 
delivered by cesarean section. 

Case 3. A 28-year-old, gravida 3, para 1, abortus 1 
woman was transferred to FAMC at 34 weeks clinical 
gestation with suspected intrauterine growth retarda- 
tion (IUGR) and a positive OCT report. Repeat OCT's 
performed during the subsequent 17 day hospitaliza- 
tion were interpreted as either negative or unsatisfac- 
tory but never as positive or hyperstimulation. 

The FHR response to the initial uterine contraction 
during an OCT performed on the day of discharge, the 
seventeenth hospital day, is seen in Fig. 3, 4. Oxytocin 
was being infused at a rate of 1.5 mu. per minute. The 
test was interpreted as negative, presumably because 
late decelerations were absent during a 10 minute 


period one hour later when oxytocin was being admin- 
istered at 3 mu. per minute. 

One week later, an OCT was done on an outpatient 
basis. The initial contraction and FHR response to 1 
mu. of oxytocin is seen in Fig. 3, B. Although charac- 
teristic recurrent late decelerations persisted until the 
test was terminated 45 minutes later, it was interpreted 
as negative. Similarly, the tracing in Fig. 3, C was re- 
corded two weeks later when oxytocin was being in- 
fused at 0.5 mu. per minute. Intermittent late deceler- 
ation occurred during the remainder of the test. Again 
the OCT was interpreted as negative, presumably be- 
cause later in the test three contractions during a 10 
minute interval were not considered to be associated 
with decelerations. 

This patient was then lost to follow-up until three 
weeks later when she was admitted with an intrauterine 
death. At autopsy placental pathology included placen- 
tal abruption, which was reported as the cause of death, 
and multiple old infarcts. Other anomalies included 
omphalocele and congenital heart disease (complete 
transposition of great cardiac vessels). 

Case 4. This 26-year-old, gravida 4, para 1, abortus 
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Fig. 5. Unrecognized, abnormal baseline FHR recorded after clear amniocentesis. The tracing was 
technically unsatisfactory during the subsequent hour. The patient reported an absence of fetal 
movements three hours later. The infant died of fetal hemorrhage resulting from cord trauma. 





Fig. 6. Entrance and exit wounds to umbilical vessel which led to fetal exsanguination following 


amniocentesis. 


2, cesarean section 1 woman was admitted to FAMC at 
34 weeks gestation in premature labor. After documen- 
tation of uterine contractions, an infusion of intraven- 
ous alcohol was started in an attempt to stop uterine 
activity. At that time fetal heart rate decelerations were 
noted and considered to be of reflex origin (Fig. 4, A). 

The alcohol infusion was continued over the next 24 
hours and contraction associated FHR decelerations 
continued during this period (Fig. 4, B and C). Their 
potential significance was apparently not considered 
when uterine activity subsequently subsided, perhaps 
because repeat cesarean section was the planned route 
of delivery. The patient was returned to the ward for 
observation and during the subsequent 60 hours the 
FHR was reported as normal by auscultation, and the 
mother reported normal fetal movement and minimal 
uterine contractions. On the fourth hospital day she 
noted an absence of fetal movement and intrauterine 
death was confirmed by the absence of cardiac move- 
ment on ultrasound examination. Following oxytocin 
induction a 1,550 gram stillborn infant was delivered. 
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The cause of death was not apparent at delivery or 
autopsy. 

Case 5. A 27-year-old, gravida 1, para 0 woman, was 
admitted to FAMC at 32 weeks gestation because of 
pre-eclampsia. Weekly nonstress tests were reactive 
and OCT's were negative. A preinduction amniocen- 
tesis for determination of the L/S ratio was performed 
at 37 weeks. The fluid was clear following a single tap, 
and the fetal heart rate immediately before and after 
the procedure was 135 beats per minute by ausculta- 
tion. Following amniocentesis continuous FHR moni- 
toring was done for 1!4 hours in the labor and delivery 
area. The patient was then returned to the ward. Three 
hours later the mother reported absence of fetal 
movement and intrauterine death was confirmed by 
absence of fetal cardiac movement on ultrasound ex- 
amination. 

Review of the FHR tracing recorded following am- 
niocentesis revealed abnormalities in the baseline FHR. 
Although the technical quality of the tracing was poor, 
an unstable heart rate is suggested by the oscillating 
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pattern which rises and falls between 90 and 120 beats 
per minute (Fig. 5). This pattern continued for approx- 
imately 20 minutes and was then lost during the 
remainder of what was a technically unsatisfactory 
tracing. 

Labor was subsequently induced and the amniotic 
fluid was grossly bloody at the time of amniotomy. At 
delivery the umbilical cord was not entangled in the 
fetus. Inspection of the umbilical cord revealed a 


through-and-through needle wound of an umbilical: 


vein which resulted in fetal exsanguination (Fig. 6). 
There was no associated hematoma. 


Comment 


Antepartum FHR abnormalities were recorded prior 
to death in these five cases. A pertinent question is why 
they did not lead to successful intervention. In two in- 
stances there was a delay in recognition of the periodic 
changes associated with the pattern of late decelera- 
tion. In the first case, late decelerations were disguised 
by a tracing which falsely recorded the true FHR of 90 
b.p.m. as 180 b.p.m. This problem results from the 
erroneous counting of two mechanical signals during a 
single cardiac cycle and may occur at slow fetal heart 
rate with ultrasound. If one is familiar with the visual 
and technical characteristics of this alteration, its ap- 
pearance should alert the observer to further evaluate 
the FHR simply by auscultating the proper rate, noting 
the frequency of the signals as they appear on the 
monitor oscilloscope, or by listening with a Doppler 
probe. The house staff caring for this patient were un- 
familiar with this idiosyncrasy and initially considered 
the FHR changes to represent artefact. The correct 
interpretation of the positive OCT was delayed a criti- 
cal hour. 

The use of inexperienced personnel to record and 
interpret FHR data was the primary reason for the 
delayed intervention in Case 2. In retrospect, uterine 
contractions may have been present for some time be- 
fore antepartum monitoring was begun but the mother 
was not aware of them. An intern with limited experi- 
ence in FHR monitoring did not recognize the late de- 
celerations occurring with the spontaneous uterine 
contractions (Fig. 2, А). Furthermore when the omi- 
nous pattern was recognized, the urgency of the prob- 
lem was not grasped as there was a further delay of two 
hours before cesarean section was performed. Appar- 
ently the tracing was viewed clinically to be analogous 
to a positive OCT, a test which suggests the fetus is at 
increased risk of death but one which is not commonly 
associated with immediate danger.* In this instance, 
however, the decelerations reflected the stress of silent 
uterine activity and represented an acute fetal emer- 


gency. 
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The preceding case raises the question of whether 
late decelerations with spontaneous contractions (not 
associated with labor) represent a more serious warn- 
ing of fetal distress than contractions induced with 
oxytocin. Although a definitive answer is not available, 
the author believes the former situation is more 
threatening and represents a pathologic fetal response 
to minimal stress and an absence of fetal reserve. In 
contrast, the high incidence of false positive OCT's 
suggest many are due to unrecognized uterine hyper- 
stimulation rather than uteroplacental insufficiency. 

In contrast to the previous cases, fetal heart rate ab- 
normalities were recognized long before intrauterine 
death in the tracings of Cases 3 and 4, but intervention 
was not planned. Review of the cases suggests that rel- 
ative inexperience in interpreting and understanding 
the possible significance of the abnormal tracings re- 
sulted in poor utilization of consultation. As a conse- 
quence judgments concerning patient management 
were questionable in both patients. In Case 3 numerous 
FHR decelerations appeared on the monitor tracings 
during the 10 week period between the initial hospitali- 
zation and intrauterine death. In several instances, 
hyperstimulation during an OCT was followed by 
characteristic late decelerations (Fig. 3). The tests, 
however, were interpreted as negative apparently be- 
cause subsequent 10 minute intervals were not accom- 
panied by late decelerations. The appropriate man- 
agement would have been to continue to repeat the test 
and observe the patient closely. Instead she was re- 
turned to the referring hospital and then lost to 
follow-up until she presented with an intrauterine 
death. Similarly, the abnormalities in FHR recorded in 
Case 4 (Fig. 4) when she was in premature labor re- 
quired explanation and should have prompted further 
evaluation and a plan of mangement (e.g., continued 
monitoring of fetal heart rate, amniocentesis for L/S 
ratio, and possible early intervention by repeat cesar- 
ean section). Instead their possible significance was not 
appreciated and the information was not related to the 
senior house staff. 

In Case 5 the abnormal fetal heart rate tracing was 
not recognized until after fetal death. In this instance 
inexperienced nursing personnel were used to monitor 
the baseline FHR following amniocentesis. They did 
not recognize the abnormal subtle changes in baseline 
FHR which were somewhat concealed by the poor 
quality of the tracing (Fig. 5). Nevertheless, these oscil- 
lations resemble the sinusoidal heart rate patterns ob- 
served by Rochard and colleagues? in severely isoim- 
munized babies who were associated with a 50 per cent 
mortality rate. Death was due to fetal hemorrhage re- 
sulting from a through-and-through penetration of an 
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umbilical blood vessel at the time of amniocentesis. Al- 
though this is a tragic and rare complication of am- 
niocentesis, successful intervention might have been 
possible had the abnormal baseline FHR been recog- 
‘nized and reported. 

Review of these. cases suggests that there were 
shortcomings in our approach to antepartum fetal 
heart rate monitoring. This is not surprising as the ih- 
troduction of new concepts, techniques, and equip- 
ment is commonly followed by a variety of problems 
when introduced in clinical practice. During our testing 
period, the fetal heart rate monitoring was recorded in 
the labor and delivery area because resident physicians, 
nursing personnel, and monitoring equipment were 
available. These were realistic considerations because 
testing is time consuming and funds for additional 
equipment and personnel were not available. We now 
question this approach as it has become apparent that 
inpatient care often interferes with testing and takes 
priority. Inexperienced personnel are therefore called 
upon to record and interpret the fetal heart rate trac- 
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ings. This can result in poor overall quality of testing 
and in some instances affect the outcome of the preg- 
nancy. | | 

On the basis of these observations, it seems clear that 
a successful antepartum monitoring program has at 
least two requirements. First is the production of a 
satisfactory fetal heart rate tracing. This requires that 
experienced, trained personnel be in constant atten- 
dance at the patient's bedside. It appears critical that 
this perinatal specialist’s primary responsibility does 
not include routine patient care. Second is the appro- 
priate interpretation of the tracing based on a basic 
understanding of what constitutes norma] fetal heart 
rate, the various mechanisms responsible for abnormal 
fetal heart rate tracings, some knowledge of the in- 
strumentation characteristic of fetal monitors, and 
strict adherence to the criteria established for diagnos- 
tic interpretation. Failure to establish. and adhere to 
these. prerequisites may adversely effect the impact of 
antepartum fetal heart rate monitoring on perinatal 
morbidity and mortality rates. 
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Ina piospective study ori an obstetric population (1, 059 cases) an association was foiind between 
elevated levels of maternal serum AFP at weeks 16 to 22 and the occurrence of. premature labor or 
the need for emergency cesarean section in the third trimestar. There was no association with other 
late fetal complications including perinatal death, perinatal. asphyxia, and intrauterine growth — 
retardation. The sensitivity | of the test in respect of premature labor was 14 per cent but the high 
inciderice of false-positive results reduces the practical value of the test. (AM. J. OBSTET. GYNECOL. 


133:422, 1979.) 


MATERNAL SERUM alpha-fetoprotein (AFP) levels 
may soon become a routine. rneasurement between 
weeks 16 and 22 of pregnaricy as a screening tést for 
neural tube defects of the fetus (anencephaly and open 
spina bifida). ? However elevated maternal AFP levels 
may also occur in a number of other conditions includ- 
ing threatened; inevitable, and missed abortion;? mul- 
tiple ргерпапёу,! and a variety of congenital abnor- 
malities of the fetal gastrointestinal tract and other 
sites.* These conditions account for approximately 25 
to 30 per cent of patients with elevated AFP levels.” > 9 


Two studies have recently shown that the incidence of ` 


low birth weight and perinatal death is increased in 
patients.with elevated AFP levels in the absence of the 
above abtiormalities. However, neither study defined 
the sensitivity of the test (i.e., the percentage of subjects 
with pregnancies associated with lows birth- -weight i in- 
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fants or perinatal death who demonstrated abnormally 
high AFP values) or the predictive value of the tests, 
because neither encompassed an entire obstetric popu- 
lation and control patients” were selected either from 
the hospital statistics? or from matched cases." 

` The aim of the present study was to define the sen- 
sitivity and predictive value of elevated AFP levels in . 
the second trimester as an index of early delivery, low 
birth weight, perinatal asphyxia, and emergency cesar- 
ean section in the entire ‘population delivered. at St. 
Bartholomew’ s Hospital during 1976. Sensitivity is 
defined by, the proportion of abnormal pregnancies 
with elevated levels. Predictive value is defined as the 
proportion of abnormal results associated with fetal 
complications. 


Methods . | 

Blood was collected from all women ateach antenatal 
visit between weeks 16 and 22 of pregnancy. AFP was 
measured -by ‘radioimmunoassay as described previ- 
ously,” and if the level was greater than the ninty-fifth 
centile of the normal range the patient was im- 
mediately recalled for a repeat estimation. 8 If there was 
any doubt aboüt the gestational age the biparietal 
diameter was estimated sonographically. The clinical 
and biochemical data from patients who v were delivered 
of a-single baby after week 28 of gestation was ab- 
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Table L The incidence of elevated maternal serum AFP levels at weeks 16 to 22i in various 
abnormalities of late pregnancy 











Total no. 


of subjects 
Delivery «36 wk. gestation ` 21 715 
Eniergency cesarean section 58 46 
Fetal heart abnormality ` 33 30 
(first stage of labor) 
Mecoriium-stained amniotic 76 68 
fluid `. ~~ 
Birth weight <2,500 Gm. 36 32 
Birth weight <10th centile 92 84 
Neonatal asphyxia (Apgar 34 32 
score <4 at ] min.) . ў | 


Total population scréened 828 755 


stracted within 14 days of delivery and stored on mag- 
netic tape in the Computing Unit at St. Bartholomew’s 
Hospital. Patients with а neural tube defect terminated on the 
basis of elevated levels were excluded from the present study. A 
comparison of 1,029 case records on magnetic tape and 
the hospital delivery record (1,128 cases) revealed a 
total of 99 missing records. However, the distribution 
of abnormalities in these missing cases ‘did not differ 
from the records available on the’ computer. AFP levels 
were available from 828 patients (80 percent); 165 (16 
percent) were not'seen until after week 22 and 36 (4 
percent) did not attend between weeks 16 and 22. 


Results 


Seventy-three (9 percent) of the 828 subjects had ele- 
vated levels of AFP on one or more оссаѕіопѕ апа 23 of 
them were consistently elevated. Twenty-one patients had 
an amniocentesis before week 24 of pregnancy and amniotic 
fluid levels of AFP were within the normal range in all cases. 
There were’ no subjects with neural tube defects who were 
delivered after week 28 of gestation. In these subjects the 
incidence of premature labor and emergency cesarean 
section was greater than that i in cases with normal AFP 
values (Table I). Other complications, including deliv- 
ery of a “small for dates” child with a birth weight 
below the tenth centile showed i no association with ele- 
vated AFP levels in midpregnancy (Table I). There 
were four- perinatal deaths, none of which was associ- 
ated' with elevated AFP levels. i 

The sensitivity of elev ated AFP levels was 23 per cent 
for the 21 subjects with premature delivery; however, 
the three subjects with abnormal levels on only one 
occasion were delivered of infants with birth weight 
over 3,100 grams, thereby casting doubt on the accu- 
racy of dating and reducing the sensitivity to 14 per 
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Number of subjects with normal or elevated values 


7 Elevated on 


1 occasion: 





Elevated on more 
‘than 1 occasion 





72 3 l4 3 14 
87 5 '9 2 4 
91 3 9 0 0 
90 7 9 1 1 
89 2 5 2 5 
91 5 5 3 3 
94 1 3 1 3 
91 50 6 23 3 


cent. The birth weights of the infants of three subjects 
with consistently elevated levels were below 2, 600 
grams. The sensitivity of elevated levels was 13 per cent 
for subjects undergoing emergency cesarean section. 

` The predictive value of consistently elevated AFP 
levels was 13 percent for premature delivery and 9 per- 
cent for emergency cesarean section. Thus the false- 
positive. rate for this prediction was 78 percent. ` 


' Comment | 


The obstetric population examined was part of a 
prospecüve antenatal survey for which detailed case 
records were available. On this basis it was possible to 
obtain an accurate assessment of thé predictive value of 
maternal serum AFP levels in various complications of 
pregnancy arising in the third trimester: . 

: The results of this study confirm the association be- 
tween elevated AFP levels and’ premature delivery® $ 
and also show an increased risk of emergency cesarean 
section. The sensitivities of prediction of these abnor- 
malities on the basis of abnormal AFP levels were 14 
and 13 per cent, respectively (Table I). In the group 
with consistently elevated AFP levels the risk of prema- 
ture delivery or an emergency cesarean section was in- 
creased compared with subjects with normal AFP levels 
(Table I). However, a test is only truly useful if it leads 
toa specific clinical decision, and such a decision could 
not be taken on the basis of these results because of the 
high incidénce (78 per cent) of false-positive values 
(elevated levels in: the absence of clinical abnormalities). 
Nevertheless, the findirig of an elevated AFP level in 
midtrimester in the absence of othér clinical abnor- 
malities should place a pregnancy ina “high- -risk” cate- 
gory and might be a useful by-product of a screening 
program designed for other: purposes. 
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The preterm small—for—gestational age infant: 


Previous investigators have reported unfavorable neurologic and developmental outcome of 
small-for-gestational age (SGA) infants (birth weight «1,500 grams born at term or at <30 weeks. 
of gestation. Since obstetrical considerations for the delivery of a SGA fetus often arise between 30 
and 38 weeks, the outcome of these survivors becomes a relevant issue. In 1975 and 1976, 
twenty-eight of 47 such infants survived and 21 were followed sequentially during the first two years. 
Their birth weight was 1,220 + 195 grams (mean + S.D.) and the gestation 33.4 + 2 weeks. Each 
SGA infant was paired with a birth weight-matched appropriate-for-gestation (AGA) infant whose 
birth weight was 1,195 + 190 grams and gestation 29 + 2 weeks. The weight, length, and head 
circumference of the SGA infants attained the tenth percentile by 6 to 8 months and were similar to 
the AGA group. Quarterly neurologic examinations showed similar findings during the first year in 
the two groups. At 2 years, two SGA (diplegia) and one AGA (hemiplegia) infants were abnormal. 
The quarterly Bayley scores of the SGA infants were lower during the first 18 months but at 24 
months, the two groups had similar scores. The favorable outcome in preterm SGA infants weighinc 
«1,500 grams may serve as useful information in making clinical decisions for the management of 
mothers with suspected intrauterine growth retardation. (AM. J. OBSTET. GYNECOL. 


133:425, 1979.) 


THE FOLLOW-UP studies of term, small-for-gesta- 
tional age (SGA) infants have shown that they have not 
done well with reference to somatic growth, neurologic 
status, and developmental performance." ? It has been ` 
suggested that the fetal malnutrition lasting through 
parturition may significantly alter the potentials for 
postnatal growth, hence accounting for the lack of 
"catch-up" growth. It has also been proposed that fetal 
asphyxia (chronic and/or acute) and the stresses that 
these infants encountered during the neonatal period 
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may account for subsequent unfavorable neurologic 
and developmental outcome. 

In current perinatal practice, whenever the preg- 
nancy is complicated by placental insufficiency, and 
fetal growth retardation is suspected, termination of 
pregnancy at about 34 to 35 weeks of gestation may be 
indicated to minimize the fetal risk. Of critical impor- 
tance in the decision is the quality of the survivors. In 
this study we have sequentially studied the outcome of 
a group of preterm SGA infants born at a mean gesta- 
tional age of 34 weeks and weighing less than 1,500 
grams at birth, and compared their performance with a 
group of appropriate for gestational age (AGA) infants 
who were matched for birth weight, sex, and clinical 
morbidities. | 


Materials and methods 


From January, 1975, to December, 1976, 243 infants 
weighing less than 1,500 grams at birth were admitted 
to the Neonatal Special Care Unit at Women and In- 
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Table I. Pertinent statistics for selection of 
study subjects 


Small for Appropriate or 
- No. of infants gestation large for gestation 


Total admission ` 47 196 
Survived 28 110 
(60%) (55%) 
Admitted into study . 21 ` 20* 
Intramural birth 13 ` 11 
Extramural transfer 8 9 


*Only AGA infants were enrolled as matched control sub- 
jects. 


Table II. Pertinent data of study infants 












Small for Appropriate 
gestation for gestation 
Data (21) :(20) 


Gestation (wk.) 334 + 9,9%* | 29.3 + 1.7 
(30 to 38) ' (26 to 32) 
Birth weight (Gm.) 1,220 + 185 · 1,195 + 190 
(910 to 1,500) (810 to 1,495) 
Sex 
Male 10 9 
Female 11 11 
Perinatal risk score 
Prenatal 26 + 17 21 x12 
Intrapartum 13 + 1l 15 x 10 
Neonatal н 80 + 38 83 + 20 
Total 119 + 48 119 + 27 
Occupation 
` Professional 3 1 
Skilled labor 10 9 
Unskilled labor 8 10 
Educational level 
College 4 1 
High school 10 14 
<12th grade 7 5 


Mean + S.D. ( ) = Range. 
*p « 0.05 


Table III. Specific pregnancy complications ` 


Small for Appropriate - 
© Complications gestation for gestation 


Тохетіг of pregnancy 6. ` 0 
Fetal monitoring ' 6 2 
Mode of delivery 
Cesarean section 10 4 
Vaginal | M 16 


fants Hospital of Rhode Island. As shown in Table I, 47 
of these infants were classified as SGA based on their 
birth weight being less than the tenth percentile on the 
Intrauterine Growth Curve. The remaining 196 in- 
fants whose birth weights were plotted above the tenth 
percentile were classified as appropriate or large for 
gestational age (AGA/LGA). The survival rates were 60 
per cent and 55 per cent for SGA and AGA/LGA 
groups of infants, respectively. The most common 
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causes of death in the SGA infants include respiratory 
distress syndrome in four cases, intracranial hemor- 
rhage with respiratory distress syndrome in seven, and 
severe congenital malformations in four. Of the 28 
SGA survivors, 21 were enrolled into the follow-up 
program. Thirteen of these were born at the Women 
and Infants Hospital and eight were transferred to the 
Neonatal Special Care Unit from other community 
hospitals. Twenty AGA infants were selected for com- 
parison. The selection was based on comparable birth 
weight, birth date (within two months of the birth of 
the SGA-matched infant), sex, and clinical morbidities 
during the prenatal, intrapartum, and neonatal 
periods using a modified perinatal risk score.* The high- 
risk screening system was based on an analysis of pre- 
natal, intrapartum, and neonatal factors which were 
assighed weighted values according to their assumed 
risk. Although factors varied between the two groups 
of infants (i.e., increased incidence of toxemia in SGA; 
increased incidence of placenta previa in AGA), total 
scores.for the three periods of risk were similar (Table 


, П). The gestational age was determined from the ma- 


ternal menstrual history, the Dubowitz Score!! or both. 
Studies for the identification of congenital infections 
(e.g., rubella titer) were not done. 

Caloric intake (parenteral and oral) was calculated on 
the fourth day of each week during the infant's hospital 
stay. The parenteral alimentation was begun via a 
peripheral vein on the fourth to fifth day of life; the 


solution consisted of glucose (maximum of 12 per 


cent), synthetic amino acid mixture (1 to 2 Gm. per 
deciliter), and appropriate amounts of electrolytes 
(sodium, potassium, calcium, phosphate, and chloride}. 
Oral intake as tolerated was initially 5 per cent glucose 
in water progressing to 1:2 and full-strength commer- 
cially prepared formula as chosen by the primary phy- 
sician. Dietary intake for the first year of life was stan- 
dardized and the mothers regularly visited the 
nutritionist for advice and for food vouchers provided 
by the Women-Infant Children (WIC) food program 
when they qualified. The number of infants participat- 
ing in the WIC program was comparable for the two 
groups. | 

The infants were examined at the chronologic ages 
of 3, 6, 9, 12, 18, and 24 months of age. At each visit, 
the infant's length and weight were obtained and re- 
corded on the Stuart Percentile Chart? after correcting 
for conceptual age. The head circumference (larges: 
occipitofrontal measurement) was measured and re- 
corded on the Nellhaus graph.” A complete physical 
and neurologic examination was done; the latter was 
performed using the combined methods of Prechtel 
and Beintema? and those used in the perinatal collabo- 
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25 rative study. To maintain objectivity and consistency 
: in the neurologic examinations, an itemized set of .15 


neurologic findings were systematically: "tested in each 


ings and the magnitude of score, the infant was consid- 
ered normal (0 to.2), suspect (340 6), or abnormal (7 to 








Fig. 1. Daily total and oral, caloric intake of study infants. 
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23). In 99 infants the Dol examinations were 


‘done independently by two investigators and the find- ` 


_ ings were consistent in 20: ; 
infant. Depending on the number of abnormal find- :: 


: The developmental performance was assessed by the 


" Bayley Score: of: Infant Development." The motor and 
. mental ages were determined and converted to motor 
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Fig. 3. Growth in length and weights for female study infants plotted on the modified Stuart growth 
curve. 
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Fig. 4. Head circumference growth in study infants during the first 2 years of age, plotted on the 
modified Nellhaus graph. 


and mental quotients using conceptual age (gestational occupational and educational attainment of the mother 
pius postnatal age) as the denominator. The follow-up were comparable between the two study groups. Table 
is still in progress and all infants will have reached а III shows that the pregnancies of 6 of the 21 SGA 
chronologic age of 2 years by December, 1978, pregnancies were complicated by toxemia of preg- 
У ` | nancy; six (versus two of АСА) were monitored during 
Results labor and ten (versus four) were delivered by cesarean 
As shown in Table II, and as expected, the gesta- section. Seven of the ten SGA infants delivered by 
tional age of the SGA infants was four weeks greater cesarean section were born at Women and Infants 
than that of the AGA group at a comparable birth Hospital. Of these, five were done electively, once the 


weight. The sex distribution, perinatal risk score, and maternal status had stabilized. In these cases multiple 


As 
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diagnostic procedures were performed to assess fetal 
size and well being and in all cases a diagnosis of 
intrauterine growth retardation was made prior to de- 
livery. This was in contrast to the extramural cesar- 
ean sections where no diagnostic procedures’ were 
performed. 

Fig. 1 shows that the AGA infants received less oral 
caloric intake during the first four weeks, but the total 
caloric intake of the two groups was comparable due to 
the institution of parenteral alimentation for caloric 
supplementation for both SGA and AGA groups. Be- 
cause of a lower percentage of weight loss (10 + 6 per 
cent [S.D.] versus 14.1 + 5 per cent; p < 0.025) and an 
initial faster weight gain, the SGA infants were dis- 
charged earlier (45 + 15 days versus 65 + 14 days; 
р < 0.01), accounting for the smaller numbers of SGA 
infants during the last two weeks of hospital observa- 
tions. Figs. 2 and 3 show the length and weight growth 
of both AGA and SGA infants during the first two 
years of life. Among the male infants (Fig. 2), both 
length and weight of SGA infants attained the third 
percentile level (similar to AGA group) by about the 
third to fourth month of life and maintained this 
growth rate at the third to the twenty-fifth percentile 
levels through the second year of life. In female in- 
fants, the "catch-up" growth to the third percentile 
level for weight and length was attained at about the 
sixth and eighth month of age, respectively (Fig. 3). 
The growth rates were similar to the AGA groups both 


for length and weight through the second year of life. . 


As shown in Fig. 4, the head circumference incre- 
ment in the first two years of life for male and female 
infants are comparable between AGA and SGA groups. 
At one year of age, only one of ten SGA infants had a 
head circumference below the third percentile and the 
mean head circumference for both AGA and SGA 
groups was at the twenty-fifth percentile in both sexes. 

As shown in Table IV, neurologic assessments at 
three-month intervals reveal an even distribution of 
normal, suspect, and abnormal infants in both the SCA 
and AGA groups during the 24 month period. At 18 
and 24 months of age, two cases of mild spastic diplegia 
(SGA) and one case of mild spastic hemiplegia (AGA) 
have been identified. Neither group has any evidence 
of a clinical seizure disorder. The Bayley developmen- 
tal quotient during the first 18 months of life showed 
lower mean motor and mental quotients in SGA infants 
(p < 0.05) but at 24 months of age, the difference be- 
tween the two groups was not significant (Fig. 5). 


Comment 


One of the features of this study is the inclusion of 
the majority of SGA preterm infants into the follow-up 
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Fig. 5. Scattergram of Bayley developmental score in study 
infants. The differences in mean motor and mental score dur- 
ing the first 18 months of age are significant (p < 0.05). The 
discrepancies in the number of motor and mental observa- 
tions at 18 and 24 months are due to lack of patient coopera- 
tion during the test. The differences in number of Bayley 
observations and patient visits listed in Table V is due to the 
unavailability of the psychologist at time of patient's visit. 


Table IV. Neurologic findings of study infants 
during the first 2 years 





mee [T [eT Terr 


AGA Normal 7 
Suspect T D г E 0 0 
Abnormal 0 0 1 0 0 1 

Total 20 19 .16 16 8 8 

SGA Normal 7 13 12 16 11 7 
Suspect 13 7 6 2 0 0 
Abnormal 0 0 1 1. 2 2 

Total 20 20 19 19 13 9 


protocol (21 of 28 survivors). Of the seven infants not 
included, two have refused to participate in the 
follow-up program. Two infants were evaluated at 
three and six months, prior to moving from the area, 
and were normal neurologically and functioning de- 
velopmentally close to conceptual age. The remaining 
three are participating in the routine clinic visits and 
are normal neurologically and developmentally. There- . 
fore, the vast majority of the SGA survivors (26 of 28) 
were evaluated, and the favorable results of the non- 
study infants would preclude the elements of bias in 
subject selection. Furthermore, during the follow-up 
study, the vast majority of infants returned to the 
follow-up clinics. As shown in Table V, at 1 year of age, 
19 of 21 SGA and 16 of 20 AGA infants were seen by 
the follow-up team. The small number of infants in the 
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Table V. Inventory of follow-up visits 
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Small for gestation: ш 


Appropriate for gestation 
18 24 3 6 9 12 18 94 
13 9 ?0  .19 16 16 8 8 
4 2 0 "1 2 2 8 1 
0 0 0 0 2 2 2 2 
4 10 0 0 0 0 7 9 
20 


Age (то.)' 3 6 9 719 

No. seen 20 20 19 19 

Missed appointment 1 1 2 2 

Lost to follow-up 0 0 0 .0 

Too young for designated 0 0 0 0 
age of follow-up І 

Total І 21 


18 and 24 month category is due to the fact that these 
infants are still too young for the designated age of 
follow-up at the time this report is being prepared. 
This table shows the high compliance rate for return 
clinic visits. This may be attributed to: (1) low mobility 
of the population in Rhode Island, (2) close collabora- 
tion between our follow-up team and the community 
physicians and public health nurses, and (3) good rap: 
port between the follow-up team and the parents. 

It is encouraging to observe that the physical growth 
and neurologic status of the preterm SGA infants are 
relatively good, and that with the exception of a lower 
developmental quotient (D.Q.) in the first year and a 
half of life, the SGA infant performed equally as well as 
the AGA-matched subject at 24 months of age. How- 
ever, a reservation ori the neurologic and D.Q. data 
should be made with reference to our results, iie., the 
ultimate intellectual performance remains to be seen 
when these infants attain school age; and the small 
number of observations at 24 months-may account for 
the lack of significant difference in the Bayley s scores 
between the two groups. Nevertheless, in contrast to 
our results, others have found unfavorable physical, 
neiirologic, and developmental outcomes in SGA in- 
fants when these infants were born either at тегт! ? or 
at a lower gestational age range.” In full-term, SGA 
infants,^? the number of handicapped children was 
significantly higher than in the preterm AGA control 
subjects. In a recent report, Firzhardinge'? has shown 
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Oral contraception and twinning: 


An epidemiologic study 


MICHAEL B. BRACKEN, Рн.р. 


New Haven, Connecticut 


Among 4,428 women studied at five large hospitals in Connecticut, those conceiving within two 
months of cessation of oral contraceptive use had a twofold increasec rate of delivering twins. This 
increase was found in both black and white women. Analysis of unlike and like sex twins indicates 
that this effect seems to clearly depend on an increased rate of dizygous twinning. (AM. J. OBSTET. 


GYNECOL. 133: 432, 1979.) 


51м СЕ multiple pregnancy is associated with increased 
obstetric and perinatal complications, its etiology con- 
tinues to be of great interest. The role of oral con- 
traception in increased twinning has been hypothesized 
because of the possiblity that cessation of oral con- 
traceptive therapy may result in increased pituitary go- 
nadotrophin release which may, in turn, produce mul- 
tiple ovulation. Early studies from: Mexico City by 
Rice-Wray and associates! and others” ? were inconclu- 
sive because the period between cessation of oral con- 
traception and subsequent conception was not fully 
specified. Vessey and colleagues reported that multi- 
ple pregnancy was less common following oral con- 
traceptive use. When only unplanned pregnancies 
were considered in Vessey's study, however, multiple 
pregnancy appeared to be moré common following 
oral contraceptive use, although this finding was based 
on rather small numbers. Most recently, in a study o£ 
19,887 women in the Boston area who had used oral 
contraceptives, Rothman? reported that twinning was 
twice the expected rate in women who had used oral 
contraception for more than six months since their 
most recent pregnancy and who conceived within one 
month of discontinuing oral contraception. Moreover, 
this association was particularly strong when only un- 
like sex twins were considered. 
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The relationship between oral contraceptive use and 
multiple pregnancy is examined in this report using 
data from a case control study of the impact of oral 
contraception on the risk of congenital malformations 
in subsequent pregnancy. Because the subjects in this 
study were, for the most part, sampled from a well- 
defined population they are suitable for an analysis of 
the twinning hypothesis. | 


Methods 


Cases. Cases were drawn from four populations: (1) 
all newborn and stillborn infants delivered at five major 
Connecticut hospitals between November 18, 1974, 
and November 17, 1976; (2) newborn and stillborn in- 
fants delivered at the same hospitals in the preceding 
six-month period and born before we started interview- 
ing control subjects; (3) all newborn infants delivered 
elsewhere between May 18, 1974, and November 17, 
1976, and referred to the five hospitals before one year 
of age; and (4) infants less than one year of age 
identified at two pediatric clinics. The medical records 
of all children who were potential cases, as judged by 
the initial hospital diagnosis, were examined by an in- 
ternist or pediatrician associated with the study. 

Control subjects. Control subjects were obtained by 
sampling all apparently healthy live births in the five 
study hospitals between November 18, 1974, and 
November 17, 1976. The number of control subjecis 
required from each hospital was estimated as three 
times the anticipated case load. On each sampling day 
control subjects were selected by systematic sampling of 
the patients who had delivered. The sampling days 
were rotated so that all days of the week were equally 
represented in each seven-week period. The total 
number of control subjects was 12.4 per cent of all 
deliveries in the five hospitals, and the final control-to- 
case ratio was 2.3: 1. 
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Interviews. Women were eligible for interviews if 
they; (a) could be interviewed within 12 months of de- 
livery; (b) spoke English; (c) still lived in Connecticut; 
and (d) had not placed their babies for adoption. Of all 
eligible participants 3.4 per cent of cases and 1.9 per 
cent of control subjects were not interviewed because of 


physician refusal, and 4.4 per cent of cases and 2.9 per | 


cent of control subjects because of patient refusal. In 
addition 16.2 per cent of cases and 0.7 per cent of 
control subjects could not be interviewed within one 
year of delivery. This was principally due to difficulty 
in interviewing cases identified for the first time several 
months after delivery. Interviews were completed cn 
1,427 cases and 3,001 control subjects, that is 76.0 per 
cent and 94.5 per cent of the respective target groups. 

Information about the sex of the offspring and 
whether it was a singleton or twin was not collected at 
the beginning of the study and was only available, 
therefore, on 3,610 subjects. ‘The information was col- 
lected from delivery room logbooks by research assis- 
tants. Use of oral contraception was obtained by means 
of a standardized questionnaire given by trained inter- 
viewers. Conception dates were based on the last 
menstrual period or the doctor's “due” date for the few 
respondents where last menstrual period was uncer- 
tain. Since eligibility criteria for cases took several days 
to ascertain, and some cases were diagnosed after dis- 
charge from hospital, only 18.6 per cent of all cases 
were interviewed in the hospital during the immediate 
postpartum period. 

Cases born in the earliest six-month period had no 


` concurrent control subjects and it therefore seemed 


appropriate to compare them with the other cases ona 
number of sociodemographic variables and possible 
risk factors. Similar analysis contrasted cases born else- 
where. Both analyses failed to show any important dif- 


ference between the three groups of cases and all were ` 


combined for subsequent analysis. 


Results 


There were 58 twins in the sample for a rate of 1.6 
per cent. No other multiple births were observed. The 
twinning rate by most recent exposure to oral con- 
traception is shown in Table I. 

There is a doubling of the rate of twinning following 
oral contraceptive use two months or less before con- 
ception compared with the rate in women last exposed 
three or more months previously (odds ratio [0] = 2.0, 
Fisher’s exact test [one-tailed] p = 0.03). However, if 
most recent exposure is 3 to 12 months compared with 


more than 12 months before conception the twinning . 


rate is essentially unchanged (odds ratio = 1.1, one- 
tailed p = 0.44). The women who did not use oral 


contraception in the 12 months before conception in- 
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Table I. Twinning by time of most recent exposure 
to oral contraception (OC) 








: Most recent 
exposure to OC 
(mo. before conception) 






Twins Singletons 





>12 34 2235 1.5 
12-3 - 13 952 1.4 
<3 11 365 2.9 
Totals 58 3552 6 
Odds ratio*(<3 vs. 3+) 2.0 

Fisher’s exact test (one- 0.03 


tailed p value) 


Odds of women exposed to 
oral contraception within 
two months of conception delivering twins 
Odds of women exposed to oral 
contraception three or more 
months before conception delivering twins 


See Reference ? for a further explanation of the odds ratio. 


*Odds ratio = 





Table II. Like and unlike sex twinning by time of 
most recent exposure to oral contraception 








Most recent 
exposure to oral 
contraception (mo. 
before conception) 





Like sex Unlike sex 


Singletons No. 
31 1.0 


23 3187 
<3 ' 365 6 1.6 5 1.8 
Odds ratio 1. 
Fisher's exact test 0. 
(one-tailed) 


Analysis for oral 
contraceptive 
users in year be- 
fore conception 
3-12 . 952 I0 . 1.0 2 0.2 
<3 365 6 1.6 1.3 
Odds ratio 1.6 6.5 
Fisher's exact test 0.27 0.02 
(one-tailed) 






cluded some who had never used this form of con- 
traception. Since these women may be unlike oral con- 
traceptive users in other characteristics the twinning 
association was examined in oral contraceptive users 
only (most recent use =2 months versus 3+ months 
before conception) with essentially the same result 
(odds ratio = 2.2, one-tailed p = 0.05). : 

Of the 58 pairs of twinsin the sample 20 were known 
to be dizygous because they were of unlike sex, and it is 
of interest to compare these separately 'as is done in 
Table II. Comparison of oral contraceptive users «2 
months with the rest of the total sample showed these 
women had an approximately threefold risk of twins 
(odds ratio = 2.9, one-tailed p = 0.05). When com- 
pared only to pill users last exposed 3 to 12 months 
before conception the odds ratio rose to 6.5 (one-tailed 
p = 0.02). Although none of the same comparisons for 
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like-sex twins was significant, there was a 70 per cent 
increase in twinning if conception occured within two 
months of discontinuation of oral contraception (as 
shown by the odds ratio of 1.7 in Table II). Although 
this increase is not statistically significant it is to be ex- 
pected since a large proportion of like-sex twins would 
also be dizygotic. : 

In this study 12.6 per cent of subjects were black 


women and they were significandy more likely to have : 


used oral contraception in the year before conception 
than white women (41.5 per cent and 36.9 per cent 
using oral contraception, respectively, x? = 4.40 p< 


0.05). Moreover, black women were 3.7 times more - 


likely to conceive within one week of discontinuing oral 
contraception and 2.2 times more likely to conceive 
within two months of discontinuation than were white 
women (p « 0.001). While overall twinning rates in 
black and white women in this study did not differ, an 
increased rate of twinning among black women has 
been previously documented. When the analyses in 
Tables I and 11 were repeated separately for black and 
white women (other racial groups were excluded be- 
cause of small numbers) the increased rate for twinning 
bv a factor of at least two was still found in both racial 
groups among women who 'conceived within two 
months of discontinuation of oral contraception. There 
were too few subjects for formal analysis of unlike and 
like sex twins by racial group. 


Comment 


. The data in this study support the hypothesis that 
conception early after cessation of oral contraceptive 
use is likely to increase the risk of conceiving twins by a 
factor of two at least. Moreover, this effect seems to 
clearly depend on an increased risk of dizygous twin- 
ning as measured by unlike sex twins in the analysis. 
The results are entirely compatible with those of 
Rothman’ who found the risk of twins doubled if con- 
ception occured within one month of discontinuation 
of oral contraception following more than six months 
of use. The present analysis examined women who 


conceived up to two months after discontinuation and 


the rate of twinning remained twice expected rates. 
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This finding was independent of racial group and both 
black and white women who conceived within two 
months of discontinuing oral contraception at least 
doubled their risk of conceiving twins. Almost all of 
these women had also used oral contraception for more 
than six months. 

The overall twinning rate in this study of 1.6 per cent 
is somewhat higher than the usually expected rate of | 
1.25 per cent. This may be because a woman who had 
twins at least doubled the chance of one of her infants : 
being congenitally malformed and, therefore, in- 
creased her liklihood of entering the study. It is impor- 
tant to note, therefore, that other analyses of these data 
have not shown a significant association between expo- 
sure to oral contraception ‘апа being a mother of a 
congenitally malformed infant.® 

In this study the median period of time between dis- 
continuation of oral contraception and conception 
among the 1,529 women who used oral contraceptives 
any time in the year before conception was three 
months. This observation was also made by the Royal 
College of General Practitioners’ oral contraceptive 
study.” In the present study fully 28.4 per cent of all 
oral contraceptive users conceived within two or less 
months of cessation of oral contraceptive practice. For 
all women delivering, 10.4 per cent had been exposed 
to oral contraception within two months or less of con- 
ception. Thus, a quite large number of women appear 
to be doubling their chance of having twins. 

Finally it has been suggested that sequential oral con- 
traceptives may have a different impact on pituitary 
response than combination estrogen and progestin 
contraceptives.® In this study only 6.2 per cent of re- 
spondents using oral contraception two months before 
conception had used a sequential brand. This number 
was too small to permit further analysis. 


Colin White, M.B., B.S.; Theodore R. Holford, 
Ph.D., and Jennifer L. Kelsey, Ph.D., of the Yale Medi- 
cal School Department of Epidemiology and Public 
Health were my colleagues for the study on which this 
present analysis is based. The study could not have 
been completed without their invaluable assistance. 
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Further evidence for the role of prolactin on human 
fetoplacental osmoregulation | 


The addition of ovine prolactin (OPRL) to the fetal side of human term amnion in vitro is associated 
with a decrease in membrane permeability to tritiated water (THO). As the concentration of oPRL is 
increased from 2.5 to 20.0 ug per milliliter, permeability is progressively impaired. The addition of a 
specific prolactin receptor antibody completely abolished the effect of oPRL. Also, the addition of 
Ouabain abolished the effect of oPRL. When an osmotic gradient was created using Dextran-10 on 
the maternal side of the amnion, the bulk flow of water in control and oPRL-treated membranes was - 
not significantly different. These findings suggest that PRL acts predominantly on the diffusional flow 
rather than the bulk flow of water across amnion and that it is a transcellular transport. These 

studies also represent indirect evidence for the existence of prolactin receptor sites at the level of 


the amnion. (AM. J. OBSTET. GYNECOL. 133:435, 1979.) 


FROM in vitro studies of human term amnion, we have 
shown that the presence of ovine or humán prolactin 
(PRL) in the buffer bathing the fetal side of the mem- 
brane induces alterations in membrane permeability 
and diffusion of isotopically labeled water (THO)."? 
Such changes are not only unidirectional but may in- 
volve only amniotic membranes since similar studies 
utilizing unkeratinized fetal monkey skin failed to pro- 
duce changes in the tissue's permeability, to water 
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transport.! The present study sought to further clarify 
the possible specific role in PRL on transcellular flow of 
water across human amnion. 


Materials and methods 


Fresh placental membranes were ‘obtained from 
full-term, uncomplicated vaginal deliveries or from late 
preterm elective cesarean sections. Each membrane 
was carefully dissected free of the placental cake and 
placed immediately in ice-cold isotonic saline. Once in 
the laboratory, membranes were rinsed repeatedly in 
fresh, ice-cold saline until all blood and debris had been 
removed. 

Subsequently, the amnion was carefully separated 
from the underlying chorion while immersed in cold 
saline. Sections of amnion were incised and trimmed to 
conform to the diameter of the window of the perfu- 
sion apparatus.? The fetal amniotic surface was identi- 
fied as the membrane was mounted in the modified 
Ussing chamber. Gey's buffer was used to bathe each 
side of the membrane throughout each experiment 
while temperature, pH, and oxygenation were kept 
constant? Ovine prolactin (lot NIH-PS-12)* was used 
in each experiment. THO was added in a concentra- 


*Courtesy of the Hormone Distribution Officer, National 
Institute of Arthritis, Metabolism, and Digestive Diseases. 
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Fig. 1. Mean permeability constants (Pd) for four amnionic 
membranes incubated with oPRL at varying concentrations 
ranging from 2.5 to 20.0 др per milliliter. The initial point 
represents the average of the first two Pd values at 45 and 75 
minutes. The end point is the final Pd obtained before equi- 
librium was reached, which will vary in time from membrane 
to membrane. À progressive decrease in permeability with 
increasing oPRL concentrations was noted. 
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Fig. 2. Mean permeability constants (Pd) + S.E. are shown for 
membranes treated with both prolactin receptor antibody and 
prolactin. No significant difference was observed between 
treated and control membranes suggesting that the antirecep- 
tor had blocked the effect of PRL. 


tion of approximately 20,000 c.p.m. in a 100 yl aliquot `. 


of buffer. 

Since bathing the maternal side of human amnion 
with oPRL has no significant effect on membrane per- 
meability to THO,’ our current experiments utilized 
oPRL and THO in the chamber exposing the fetal-side 
of the membrane. Buffer was sampled on both sides of 
- the membrane at periodic intervals up to 225 minutes. 
, The radioactive aliquots were counted in a liquid scin- 
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tillation system. Calculations of the permeability con- 
stants involved the use of the modified Fick equation as 
we have previously described.” 

In our earlier experiments, we had utilized a concen- 
tration of oPRL (10 wg per milliliter) similar to the 
maximum concentration of PRL measured in samples 
of human amniotic fluid obtained prior to the twen- 
tieth week of gestation.* This time it was felt important 
to determine if membrane responsiveness to PRL was 
dose dependent. Thus, a series of experiments were 
performed in which oPRL in a final concentration of 
2.5 to 20 wg per milliliter was used. 

The addition of an excess concentration of anti- 
oPRL antibody nullifies the influence of oPRL on water 
transport across the amnion as far as permeability con- 
stants and diffusion coefficients are concerned.* To 


‘further substantiate what we believed to be a specificity 


of oPRL’s action on human amnion, nine experiments 
were performed where amnion was preincubated with 
a specific antisera to partially purified rabbit PRL re- 
ceptor.* The antisera was added in a dilution of 1: 100, 
which has been shown to be effective in inhibiting bind- 
ing of the oPRL to its specific membrane receptor.’ 
Following a 15 minute preincubation, oPRL was added 
in a concentration of 10 wg per milliliter. Control ex- 
periments were performed simultaneously in which 
anti-receptor antibody and THO alone were added to 
the system. 

Since in vivo net transfer of water across the placen- 
tal membranes most likely occurs in response to hy- 
drostatic osmotic pressures,® 7 a series of experiments 
assessing the role of oPRL in modifying nondiffusional 
water flow were performed. These experiments utilized 
achamber similar to that previously described by Seeds.* 

In order to create an osmotic gradient across the 
membrane preparation, a solution of 10 Gm. per cent 
of Dextran-10 (MW 10,500) was prepared in Gey's buf- 
fer and added to the maternal side. The osmotic 
pressure of this solution is equivalent to 9.5 millios- 
moles. Since no THO was used in these experiments, 
water movement in response to the osmotic gradient 
was determined by reading the change in the meniscus 
in the side arm of the system every 15 minutes up to 
195 minutes. The resulting values were then converted 
to microliters of buffer рег minute and the osmotic 
permeability calculated as cm. sec™!. 

In testing the possibility that oPRL affected intracel- 
lular mechanisms controlling water transport across 
amnion, experiments were performed using Ouabain | 
іп a concentration of 9.5 x 107-4 M added to the fetal 


*We are indebted to Dr. Henry G. Friesen for the gift of 
antiserum. : 
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and maternal side of the membrane simultaneously. 
Following a 15 minute preincubation period with Oua- 
bain and THO, oPRL was added in a concentration of 
10 ug per milliliter and samples were obtained at peri- 
odic intervals. 


Results 


The addition of oPRL in concentrations ranging 
from 2.5 to 20 ug per milliliter of buffer produced a 
decreasing effect on permeability. Thus, beyond 5 ug 
per milliliter, there was a marked and progressive im- 
pairment of amniotic membrane permeability to THO 
as shown in Fig. 1. 

The addition of a specific prolactin receptor anti- 
body alone produced no change in the normally oc- 
curring increase in permeability observed in control 
membranes. However, its effect was substantial with 
the addition of oPRL, which now failed to bring about 
any decrease in permeability. Thus, in oPRL-treated 
membranes in the presence of anti-receptor, mem- 
brane permeability was similar to that observed for the 
control membranes (Fig. 2). 

When an osmotic gradient was created by the addi- 
tion of 10 Gm. per cent of Dextran-10 to the maternal 
side of the membrane, the bulk flow of water in both 
prolactin-treated membranes and control membranes 
was not statistically different as shown in Fig. 3, sug- 
gesting that oPRL acts predominantly on the diffu- 
sional flow of water acrcss amnion. 

When membranes were preincubated for 15 minutes 
with Ouabain alone (2.5 x 1074 M), no statistically 
significant difference in permeability to THO was 
demonstrated as compared to control membranes 
where no Ouabain was added. However, when prolac- 
tin was added to the fetal side of Ouabain-treated 
membranes, it failed to decrease permeability to THO, 
as shown in Fig. 4. 


Comment 


We have previously reported that ovine prolactin 
added to the fetal side of the term amnion significantly 
decreased water diffusion from fetal to maternal side.! 
This effect appeared to be specific for prolactin since 
no decrease in membrane permeability to water was 
observed when hPL and hGH were added in equimolar 
concentrations. In addition, synthetic arginine vaso- 
pressin in concentrations of 20 to 200 wI.U. per millili- 
ter had no significant effect on water transport across 
the amnion.’ Finally, the preincubation of the mem- 
brane preparation with an excess of specific prolactin 
antibody abolished the effect of the polypeptide.* 

The final concentration of oPRL used in our exper- 
iments exceeds that normally found in term human 
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Fig. 3. Mean osmotic permeability + S.E. is shown in both 
control and oPRL-treated membranes following the addition 
of Dextran-10 to the maternal side. No significant difference 
was observed between them in the bulk flow of water with 
time, . 
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Fig. 4. Mean permeability constants (Pd) + S.E. are shown for 
membranes treated with Ouabain and Ouabain plus oPRL. 
No significant difference was observed between treated and 
control membranes suggesting that Ouabain had blocked the 
effect of PRL. 


amniotic fluid.* It was therefore important to see if 
there was a dose-response relationship in this effect. 
Our results show that with concentrations as low as 2.5 
Lg per milliliter, there is still a decrease in diffusion 
which becomes progressively more evident with in- 
creasing concentrations of ovine prolactin. 
Preliminary results using preterm membrane show 
that this effect is less evident and inconsistent. A 
possible explanation for this difference could be that 
amnion becomes progressively more responsive to pro- 
lactin with advancing gestational age, requiring lower 
levels of the hormone atterm to control water diffusion. 
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Further evidence for the specificity of this role of 


prolactin is based on the abolition of the action of the 
polypeptide by preincubating the amniotic membrane 
with a specific prolactin receptor antibody. This sug- 
gests that even though receptors for prolactin remain 
to be identified i in human tissues by traditional meth- 
ods, our datà would constitute indirect evidence for the 
presence of possible receptor sites for Рони at the 
level of the amnion. 

Amnion has been characterized asa semipermeable 
porous membrane,* 5:!? and it has been suggested that 
an important part of the water movement across it oc- 
curs via extracellular pores in response to osmotic and 
hydrostatic gradients. в, 7 Our results support this con- 
tention in that the bulk flow of water in response to an 
osmotic gradient is approximately one hundredfold 
greater than water diffusion using a tracer gr adient.® 
Nevertheless, oPRL had no significant effect i in impair- 
ing water flow across the amnion in response to the 
osmotic gradient ` created with 10 Gm. per cent of 
Dextran-10. We have also previously reported that 
oPRL had no effect on the transport of the lipid insol- 
uble molecule PAH which, due to its characteristics, 
crosses the membrane only through extracellular 
pores.? These two findings would suggest that'the ac- 
tion of PRL would be predominantly an impairment of 
transcellular transport of water across the amnion. 

Our results with Ouabain are further evidence that 
prolactin’s effect on decreasing THO transport across 
the amnion is mainly an impairment of transcellular 
transport of water. It is generally accepted that Oua- 
bain inhibits sodium transport since it is'a specific in- 
hibitor of the enzyme Na+K+ ATPase, thus disrupting 
the normal water and electrolyte balance between the 
intra- and intercellular spaces. 

The lack of action of prolactin on decreasing THO 
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transport on thése Ouabain-treated membranes sug- 
gests that prolactin may impair transcellular water 
transport but only on metabolically normal mem- 
branes, a condition that is lost when the membranes are 
pretreated with Ouabain. | 

Вгаше. апа colleagues"! have demonstrated that 
Ouabain (0.125 mg. per liter) had no effect оп 
sodium-22 transport across amniochorion: In our ex- 
periments we have shown that Ouabain alone had no 
effect on THO transport across human amnion. 

The exact mechanism by which prolactin impairs 
THO transport across the amnion on metabolically 
normal membranes deserves further investigation, but 
it seems that this mechanism is sodium independent 
since’ prolactin had no effect on sodium trarisport 
across the amnion ‘(unpublished data). l 

The present data add further evidence for a specific 
role of prolactin i in regulating water transport across 
the term human amnion.” è 12 13 The effect would be a 
decrease of water diffusion from fetal to maternal side 
and would be related to a hormone-induced cellular 
transport mechanism. This would imply that besides 
factors such as osmotic and hydrostatic pressures play- 
ing a role in the regulation of volume and osmolality of 
amniotic fluid, there may be more refined regulatory 
mechanisms involved, one of which is hormone 
dependent. 

In conclusion, even though prolactin receptors in the 
human tissues have yet to be isolated with certainty, our 
findings represent indirect evidence for the existence 
of such receptor sites at the level of fetal membranes. 
Unpublished data from our laboratory indicate de- 
cidual tissue and, to a lesser extent, fetal membranes 
could be a source for amniotic fluid. prolactin or 
perhaps an пароццавы site of storage < of amniotiç fluid 
prolactin. : 
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The obstetric and hematologic robles in 21 pregnancies of 18 patierits with ATP а are analyzed: 
one maternal апа one fetal death occurred. Urinary estriol and oxytocinase were measured. - 
Eighteen infanis.were born by vaginal delivery and three by cesarean section. None of the 20 
liveborn infants died, but they had NIP due to the passage of maternal antibodies to the fetus. 
These results are compared to those reported in previous publications. Thé obstetric management 
of these patients should be individualized and carefully planned; it should not be based on the 


platelet count. (AM. J. OBSTET. GYNECOL. 133: 439, 1979.) 


AUTOIMMUNE thrombocytopenic purpura (ATP) oc- 
curs frequently during pregnancy, probably because it 
affects women in their reproductive years. There are 
several reports in the literature regarding this prob- 
lem; some describe the management of a few pa- 
tients," ? some review the literature,*^? some base 
proposals of policies to be followed upon a few per- 
sonal cases, ?7!? still others seem to base the success or 
failure of management upon magic figures derived 
from laboratory reports.’ 

At present there is a tendency toward management 
by cesarean section. 

The purpose of this paper is to preseht our experi- 
ence in a large group of pregnancies, stressing the 
value of an over-all, multidisciplinary, intensive man- 
agement and the results obtained. 


Material and method 

This paper analyzes the evolution and treatment of 
21 pregnaricies in 18 patients with ATP. The diagnosis 
was based on the following parameters: purpuric activ- 
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ity; thrombocytopenia with platelet count lower than 
50,000 per cubic millimeter, normal plasina coagula- 
tión and normal bone marrow, also absence of spleno- 
megaly, of previous family history of hemorrhagic 
diathesis, of contact with mielotoxic substances, and of 
diseases thdt could. be associated with thrombocy- 
topenia, such as disseminated lupus erythematosus, 
leukemia, lymphomas, etc. 

: Table I shows the age distribution of the patients and 
their obstetric history. | 

ATP was diagnosed in 16 of the patients between 8 
months atid 31 years before the pregnancy; in the re- 
maining five it was diagnosed during pregriancy— 
three during the first trimester and two during the 
third trimester. 

Prenatal control was achieved by frequent visits to 
the . High-Risk Obstetrical Unit at the Hospital de 
Gineco-Obstetricia del Centro Médico Nacional, where 
the. clinical evolution.of the ATP and the pregnancy 
could be followed. Simultaneously the following lab- 
oratory tests were performed: platelet counts, serial 
determinations of urinary estriol, and serum oxy- 
tocinase.!? 

The treatment was geared to the evolution of the 
purpura. Where advisable an oxytocin challenge test 
was performed?" In a few cases, labor was monitored 
by electronic equipment. Intravenous hydrocortisorie 
was given to 18 pregnant women in doses of 100 mg 
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Fig. 1. Dosification curve of uterine estriol in patients without steroid treatment. The thick lines 
represent the average and standard deviation of our normal values; the thin lines, individual cases. 
Although they are below the standard deviation, the values are rising. 
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Fig. 2. The estriol in patients with ATP and steroid treatment also demonstrates low values and in 
general does not rise. The dotted line represents the only fetal death. 


every 6 hours. Platelet-rich plasma and obstetric anal- 
gesic agents were used as needed before delivery or 
cesarean section. At birth, the newborn infant was 
given a complete examination by a pediatrician and was 
classified according to the Apgar? and Silverman 
scores.? In the majority of the infants a blood sample 
from the umbilical cord was taken for platelet count, 
and -different treatments were instituted depending 
upon the evolution of the disease. 


Results 


Control of the disease was initiated in four of the 
patients during the first trimester, in 11 during the 


second, and in six during the third. Of the 21 mothers, 
only nine did not develop any serious obstetric or 
hematologic complications; the remainder presented 
problems. А 

Obstetric complications during pregnancy. 

Bleeding. In two patients there were moderate vaginal 
bleeding episodes during the first trimester, and in one 
during the second trimester. All were hospitalized and 
the bleeding was resolved by complete rest. 

Threatened premature labor. Premature labor threaten- 
ed in four patients; all were treated by bed rest and 
isoxsuprine was administered to two of them (weeks 32 
to 33). All continued their gestation until weeks 38 to 40. 
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Fig. 3. This graph is a demonstration of two cases'of patients with ATP and high steroid doses which 
are shown on the bottom part of the figure. These were erratic and extremely low, not representing 


the fetal conditions. 


Table І. Age and obstetric history 


Age 
(yr.) 


15-21 
22-28 
29-35 
36-42 


м ы о RP 
р. 
оо A 

_ 
CON C» 
озю, о 


Premature rupture of membranes. This occurred in six 
pregnancies: one in week 34, two in week. 38, one in 
week 39, and two in week 40. One had threatened 
premature labor and rupture occurred in week 38. 

Purpuric manifestations. Petechiae and ecchymoses, in 
varying intensities, were observed in six of the women, 
one of whom died because of difficult hematologic con- 
trol. During week 32 this patient was threatened with 
premature labor, which was corrected by isoxsuprine. 
In week 38 she developed systemic hypertension, 
which aggravated the ATP. Pulmonary hemorrhage. 
pneumonia, heart failure, and acute fetal distress 
prompted cesarean section. Meticulous surgical hemos- 





ARH 





No. of 
cases 
20 
1 Г | 0 
2 4 2 1 


tasis was followed by platelet-rich plasma. Postopera- 
tively there was an increase of petechiae, ecchymoses, 
and lung bleeding, as well as gastrointestinal and cere- 
bral hemorrhage; the surgical wound was unremark- 
able. Death occurred during postoperative day 2 de- 
spite intensive management. Necropsy was not au- 
thorized. 

Estriol and. oxytocinase. Serial estriol studies were car- 
ried out in ten gestations (Figs. 1 and 2). Fig. 1 presents 
patients who did not receive steroids during preg- 
nancy; Fig. 2, those who did receive them. Fig. 3 shows 
two cases treated with high doses of steroids at the 
times, shown in the bottom part of the graph. All pa- 


442 Noriega-Guerra et al. 


February 15, 1979 х 
Am. J. Obstet. Gynecol. 


0.500 


0.400 


WoOtLdO 


0.300 


0.200 


ALISN3G 


0.100 











о 4 8 12 16 20 





24 28 32 36 40 


WEEKS OF AMENORRHCEA 


Fig. 4. "Oxytocinase" values in patients without steroid therapy. The thick lines represent the aver- 
age and the standard deviation of our normal valaes; the thin lines, individual cases indicating a 


progressive rise. 
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Fig. 5. "Oxytocinase" values in patients with steroid treatment. This conduct is erratic and the dotted 


Jine represents the case of fetal death. 


tients.had low estriol values but in those who did not 
receive steroids, the values were increasing. On the 
other hand, in patients who received high doses of ste- 
roids, estriol figures were very low and showed no in- 
crease. Oxytocinase values were also in the lower part 
of the normal curve and apparently not influenced by 
steroids (Figs. 4 and 5). This behavior in the estriol and 
oxytocinase evolution did not allow us to foresee the 
only fetal death that occurred in our 21 gestations. The 
values of this particular case are identified as No. 9 in 
Figs. 2 and 5. This patient also had a previous history 
of toxemia in two pregnancies, diabetes, and transfu- 
sional hepatitis, as well as meconial.amniotic fluid and a 


hemorrhagic, edematous umbilical cord around the 
neck `` 

Oxytocin test. This was done in only two cases: one in 
week 38 and the other in week 39. The first one was 
definitely positive and its result can be seen in Fig. 6, 
which refers to the death of the mother. The second 
one was negative and the child was born a week later 
without problems. i 

Delivery. The gestational ages at which the births 
occurred are shown in Fig. 7 and Table II. | 

Obstetric resolution. Delivery was vaginal in 18 cases. 
five with spontaneous labor, 10 with oxytocin, and 
three with lower forceps. In three cases delivery was by 
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Fig. 6. Recording of an “oxytocin test,” done during week 38, which yielded positive results when 
‘three contractions in ten minutes were obtained. When oxytocin administration stopped and the - 
frequency diminished, the late deceleration disappeared. One hour later a cesarean section was 


performed. | Ы 


Table П. Gestational ages 


. Weeks | No. of deliveries 


Qo 
со 
оо» оо mm м 





Stillborn 


Stillborn 


cesarean section for obstetric indications only. Fight of 
the labors were monitored; in all of them delayed de- 
celerations of the fetal heart rate in a low proportion of 
contractions and in different moments of labor were 
seen. These decelerations did not seem to indicate seri- 
ous fetal distress. The newborn infants had good 
Apgar scores. | 

Obstetric analgesia. Thirteen patients were given low 
intravenous doses of meperidine, in some cases without 
analgesia. Five patients were given epidural blockage in 


NUMBER OF CASES 





34 35 36 37 38 39 40 41 


WEEKS 


Fig. 7. Weeks of pregnancy in all cases. 


divided doses through a catheter”; these patients did 
not have purpuric activity at that time, the platelet 
counts were up to 60,000 per cubic millimeter, and 
coagulation studies were normal. Endotracheal anes- 
thesia was used for the cesarean sections. 

Puerperium. 

Postpartum hemorrhage. Only one of the patients had 
hemorrhage after normal delivery, which resulted in 
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was observed and only five cases were below the tenth percentile. 


Table IV. Pregnancy and ATP: Review of кыне 





Robson* 1950 

Rogers 1959 | 1 
Tancer* 1960 5 
Heys* 1966 3 
Schenker 1968 12 
Territo* ` 1973 5 
Watson 1974 1 
Mennuti 1974 І 
Јопеѕ 1974 2 
Laros 1975 11 
Espinosa de los Reyes 1975 CSS 5, 
Sitarz- 1976 1 
Levine 1976 1 
Murray 1976 2 
Present. communication 1977 18 


* Included are only the cases handled by: author without, the use of ао material. 
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Fig. 9. Platelet values of newborn infants who did not have petechiae and evolution during the first 
days. 
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Fig. 10. Platelet values of newborn infants with petechiae. When these values are compared with 
those of Fig. 9, there is no relation between the number of platelets and the presence or absence of 
petechiae. A 
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FIRST PREGNANCY 


SECOND PREGNANCY 


THIRD PREGNANCY AND 
THIRO PREGNANCY OF SECOND 
PATIENT. 


. Fig. 11. Evolution ofthe platelet с counts in a patient, during фес continued pregnancies and another 
patient who was controlled only during the third pregnancy. The dotted lines represent the union of 
values between gestations. The splenectomy in the first patient does not modify the ATP during the 
pregnancies. A diminishing of platelet counts is observed with recuperation iri the last weeks of each 


pregnancy. 


hypovolemic shock. She was tiarsferred to the 
intensive-care unit, where several units of whole fresh 
blood and _platelet-rich plasma were administered. 
Persistent uterine bleeding required curettage, which 
solved the problem. 

Episiotomy. Four episiotomies were done, but only 
one presented important ecchymoses which, However, 
disappeared spontaneously. 

Postoperative period. After cesarean section, one 
patient did not develop any complication; one-had de- 
ciduitis and infection in the healing wound, which was 
handled with antibiotics, and one died (see above). 

Newborn infants. There were 21 newborn infants, 
20 liveborn and one stillborii. The Apgar and Silver- 
man-Andersen scores are shown in Table III. 

Somatometry. All 21 neonates were. weighed at birth; 
but total somatometry was done only in 18 cases and 
their data were compared to the findings of Lub- 
chenco, Hansam, and Boyd.” Five children were below 
the tenth percentile in weight; in height, two of them 
were also below this percentile. The cephalic parameter 
was found at this level in three of the cases and there 
was a disharmonic development i in one case (Fig. 8): 

Hematologic evolution of the newborn infants. Seven chil- 


drer had no problems; five of them were discharged 
from the hospital on day 2 after birth, two without a 
platelet count. Another two stayed in the hospital for 8 
and 12 days, respectively arid were apparently normal. 

The 14 remaining children presented the following. 
complications. 

Jaundice. Nine children’ had idie in different 
grades: slight in four cases, moderate in two, and se- 
vere in three. The treatment consisted in observation 
only of the slight cases, phototherapy i in the modérate 
ones, and exchange transfusion in the severe Ones. 
Three neonates were controlled with serial indirect 
bilirubin determinations between. 18.6 ana 17.5 ing. 

Petechiáe. Eight children were affected. In addition, 
one of them showed enterorrhagia. Another one 
showed cephalhematoma, which appeared 2 days after 
delivery. This infant presented severe jaundice and re- 
quired exchange transfusion; he stayed longer at the 
hospital and was discharged upon the parents’ request 
29 days after birth with 6,000 platelets. 

Platelet counts. The count was not taken in two chil- 
dren, taken only once in four of them, and in the re- 
mainder betweeri two and 14 times. Only nine of them 
showed counts lower than 100,000, as can be seen in 
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Figs. 9 and 10. There was no relation between the pres- 


ence of petechiae and thrombocytopenia, as three chil- ` 


dren with petechiae had more than 235,000 platelets at 
delivery and three children with less than 100,000 also 
showed them. On the other hand, others with low fig- 
ures did not have petechiae. 

Medical treatment. Platelet-rich plasma was given to 
five children—once to three of them and twice to the 
others. Eight of the 20 children received corticoste- 
roids, three orally and four parenterally, and one ini- 
tially parenterally and later orally. There was no 
neonatal death; all children being discharged from the 
hospital between 2 and 29 days after birth. 


Comment 


It has been mentioned that ATP affects pregnancy 
and provokes a greater incidence of abortion—as high 
as 3596.5 This fact is unsupported by our results, as we 
had no abortions. The abortion history of our group 
does not differ from that of the general population 
(Table I). 

The presence of bleeding during pregnancy has 
been reported as being between 7 and 22% of cases.? * 
In our group it was 15% (three cases). 

Our one maternal death was due to hematologic 
causes. A comparison with reports of other authors is 
shown in Table IV. Our postpartum hemorrhage rate 
was 5%—lower than the 12% mentioned by other au- 
thors. 9 10 Pregnancy did not modify the ATP, al- 
though it is important to note that in these patients 
there was a diminishing platelet count during preg- 
nancy with a tendency to improve toward term (Fig. 1 D. 

The medical treatment of ATP during pregnancy 
should be individualized. The use of corticosteroids is 
recommended, both to avoid bleeding and to obtain, in 
some cases, remission of the: disease. Genetic malfor- 
mations, increase in the frequency of eclampsia, $ 6 
and postpartum psychosis,” mentioned in the literature 
as being due to the use of corticosteroids, were not 
observed. 

Administration of platelet-rich plasma is indicated 
only in severe cases of hemorrhage or as prepdration 
for surgery, and not, according to the platelet count 


itself, because this would increase the risk of isoim- 


munization by production of antiplatelet isoantibodies. 
In the more acute cases, studies of the patients’ rela- 
tives and friends were made, so that the compatible 
ones could be at the hospital during labor and, if neces- 
sary, could donate blood. Even though blood donations 
were not needed, there was a marked improvement in 
everybody's peace of mind. 

Splenectomy as routine treatment of ATP in preg- 
nancy should be avoided because it can result in mater- 
nal death (1595) and a greater frequency of abortion 
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MATERNAL VALUES | NEWBORN VALUES 


NEWBORN WITH 
B---O prtECHIAE 
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Fig. 12. Comparison of the platelet counts of mother and 
newborn infant at the time of delivery-shows no relation be- 
tween the maternal and newborn values and the presence or 
absence of petechiae. In two infants a blood sample from the 
umbilical cord was not taken at delivery. 


(29%). 8, 7, 13 Some authors have mentioned that ‚рат 
tients who have had splenectomy previous to preg- 
nancy? have a better outcome. This is not necessarily 
so: two of our patients had splenectomy and they had 
the same outcome as the others. 

There are two schools of thought i in the management 
of labor: one prefers vaginal delivery,! and the more 
recent one!™! makes a decision based on the platelet’ 
count. Labor is recommended with more than 100,000 
per millimeter; with less than this amount, cesarean 
section is performed. The basis for this arbitrary deci- 
sion is that in labor there is a "greater risk of 
cranioencephalic traumatism, which is especially dan- 
gerous to those children that develop rieonatal isoim- 
mune purpura (NIP), which results in a higher inci- 
dence of cerebral hemorrliage. On the other hand, the 
complications due to surgical bleeding are not excessive 
and they are easy to control." · 

In our series, 17 of the liveborn children were born 
through the vaginal route and none presented prob- 
lems (in three cases lower forceps were used). The ce- 
sarean sections were done only for obstetric reasons 
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and there was no neonatal death, even though 18 
mothers had platelet counts lower than 100,000 per 
millimeter (Fig. 12). 

The main complication in the neonate is the pres- 
ence of thrombocytopenic purpura which results from 
the mother-child transfer of antiplatelet antibodies 
through the placenta. This produces an isoimmuniza- 
tion phenomenon, with purpura clinically present and 
demonstrated by laboratory tests. The severity of this 
situation depends upon the quantity of antibodies the 
mother has transferred and on the capacity of the child 
to eliminate them. 

A previous study!" showed that there was a relation 
between the maternal platelet count and the frequency 
of NIP in the infant. “If mother’s platelets were greater 
than 100,000 then only 23% of the newborn showed 
NIP, but if they were lower than that, the incidence 
went up to 79%.” This is not confirmed by our work 
(Fig.. 12), since 18 of the 21 mothers had less than 
100,000 platelets and only six (33%) showed purpura. 
When the newborn infant has NIP with clinical man- 
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ifestations, treatment should be individualized. It is 
recommended that the child be given corticosteroids,* 
platelet-rich plasma,” !? and the exchange transfusion.’ 
The latter was used in only a few of our cases. 


Conclusions 


Pregnancy in patients with ATP is of high risk for the 
mother, the fetus, and the neonate. Gestation does not 
necessarily change the evolution of ATP, but a ten- 
dency can be seen toward the decrease of platelets, 
probably due to dilution. Delivery should be managed 
in accord with the obstetric evolution. As a matter of 
fact, there is not enough evidence that cesarean section 
is more beneficial to the mother or the infant. Obstetric 
and analgesic handling should be avoided, as they in- 
crease the danger of bleeding; if episiotomy, forceps, 
or epidural anesthesia is employed, it should be used 
with utmost care. The most important point is the 
watchful and careful handling of the newborn infant, 
since frequently he shows signs of ATP; in this case, 
treatment should be individualized. 
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Glucocorticoid therapy for the induction of pulmonary 


maturity in severely hypertensive gravid women 
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Twenty hypertensive gravid women who had their pregnancies terminated for maternal indications 
because of the severity of pre-eclampsia or chronic hypertension were studied. They were treated at 
27 to 33 weeks of gestation with 48 hours of betamethasone therapy prior to delivery. There was 
one antepartum fetal death, and it is believed that this death was preventable. There was an 
incidence of respiratory distress syndrome (RDS) of 23% with two neonatal deaths secondary to 
RDS, for a treated neonatal survival of 85.7%. All losses were from mothers with pre-eclampsia. 
Pregnancy-related hypertension is not thought to be an absolute contraindication to glucocorticoid 
therapy for the induction of pulmonary maturity. (AM. J. OBSTET. GYNECOL. 133:449, 1979.) 


LIGGINS AND НомтЕ! have cautioned against the use 
of glucocorticoid therapy for the induction of pulmo- 
nary maturity in severely hypertensive gravid women 


because of an increase in antepartum fetal deaths. This 


finding was not statistically significant although it car- 
ried rather marked clinical importance. It was thought 
that this finding most likely represented a random ob- 
servation. In order to test this hypothesis, we devised a 
common plan of management to evaluate glucocor- 


ticoid therapy when the severity of hypertension or 
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pre-eclampsia necessitated premature termination of 
the gestation in order to safeguard the mother’s health. 


Patients and procedures 


Patients from the Wesson Women’s Unit of the Bay- 
state Medical Center and from the Sloane Hospital for 
Women of the Columbia-Presbyterian Medical Center 
were studied when termination of gestation was neces- 
sitated because of the severity of hypertension or pre- 
eclampsia for maternal indications. All gestations were 
between 27 and 33 weeks and membranes were intact. 
Since the termination of gestation was for maternal 
indications, studies for pulmonary, maturity were not 
performed. Gestational age was determined by men- 
strual history, early pelvic examinations, ultrasound 
cephalometry, and manual palpation of the fetus. 

All pre-eclamptic patients were managed in the 
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maternal-fetal intensive care unit with intravenous 
magnesium sulfate and constant maternal and fetal 
monitoring. It was thought that a patient with pre- 
eclampsia and a diastolic blood pressure of 110 to 120 
mm Hg for 12 to 24 hours without improvement 
should be delivered in order to avoid a maternal cere- 
brovascular accident. In four patients, a short course of 
intravenous hydralazine was used to maintain a dia- 


stolic blood pressure of 90 to 100 mm Hg until the · 


glucocorticoid could be administered or to avoid a 
further elevation of diastolic blood pressure during the 
induction of general anesthesia for cesarean section. 
Patients with chronic hypertension were managed with 
bed rest, sedation, methyldopa, or methyldopa with an 
oral diuretic agent. A terminal rise in diastolic blood 
pressure also necessitated treatment as described for 
pre-eclampsia. It was felt that the patient with chronic 
‘nypertension should be delivered if a diastolic blood 
pressure reached 120 to 130 mm Hg without im- 
provement for 24 hours or if renal function deterio- 
rated rapidly. Hydralazine was used intravenously in 
one patient with chronic hypertension to avoid severe 
diastolic blood pressure elevation during the induction 
of general anesthesia for cesarean section. 
Glucocorticoids were administered as an injection of 
betamethasone, 12 mg intramuscularly, initially and 
again in 24 hours. Delivery was generally initiated at 48 
hours following the initial injection of betamethasone. 


: A positive contraction stress test caused the obstetrician 


tó deliver the infant after 24 hours of glucocorticoid 
therapy rather than wait the full 48 hours in two pre- 
eclamptic patients. Any evidence of intrapartum fetal 
compromise (determined by fetal heart rate or acid- 
base values) was corrected immediately or the fetus was 
delivered by cesarean section. Usually because of an 
unfavorable cervix and an inadequately developed 
lowér uterine segment, a cesarean section of the low 
vertical type was chosen to avoid birth trauma. Respira- 
tory distress syndrome (RDS) was diagnosed if the in- 


‘fant required oxygen with or without ventilatory sup- 


port for greater than 24 hours, grunted, retracted, and 
had an increased respiratory rate for greater than 24 
hours and а chest roentgenogram compatible with RDS 
without a history compatible with either sepsis or aspi- 
ration. ; : 


Resuits 


Twenty patients were studied-15 patients had severe 
pre-eclampsia (one pre-eclamptic patient had a twin 
gestation) and five patients had severe chronic hy- 
pertension. The mean gestational age (GA) at onset of 
treatment was 21 weeks (27 to 33) with a mean birth 


‘weight of 1,435 grams. (765 to 2,126). Fifteen infants 
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were delivered by cesarean section and six infants were 
delivered vaginally. 

There was one fetal death and 20 live-born neonates. 
Two neonates, weighing 880 and 765 grams, died of 
RDS and prematurity and RDS with growth retarda-' 
tion, respectively. "The neonatal survival rate for the 
treated fetuses was 85.7%. One dead fetus weighed 
1,510 grams and was delivered vaginally after oxytocin 
induction of labor. The two neonates who died of RDS 
were delivered by cesarean section following a full 48 
hours of betamethasone therapy. All fetal or neonatal 
deaths occurred in infants of mothers with pre- 
eclampsia. The fetal death and one neonatal death 
were associated with mild meconium staining of the 
amniotic fluid. 

The incidence of RDS in this group was 23%. Five 
infants were thought to be small for GA. Adverse 
neonatal or maternal findings related to glucocorticoid 
therapy, such as infection or abnormal wound healing, 
were not noted. The obstetrician tended to un- 
derestimate the fetal weight by approximately 15% to 
20%. Glucocorticoid therapy had no additional hy- 
pertensive effects on the antepartum maternal blood 
pressure. Intravenous hydralazine was required to 
maintain a diastolic blood pressure below 120 mm Hg 
in five postpartum/postoperative patients. 


Comment 


The one antepartum fetal death occurred on the 
fifth posttreatment day. Delivery had been planned for 
48 hours following betamethasone therapy; however, 
an unrelated medical emergency necessitated the 
transfer of this patient from the maternal-fetal inten- 
sive care unit in order to accomodate another patient. 
Once the patient was out of the maternal-fetal intensive 
care unit, because of a communicative breakdown in 
the management plan this fetus of 31 gestational weeks 
was not delivered as prescribed. It is believed that this 
antepartum fetal death should have been avoided. The 
incidence of RDS compares well with reports for simi- 
larly treated fetuses in the same weight and GA 
groups.'~° The treated neonatal survival rate compares 
favorably with the overall survival rate for neonates in 
these weight and GA categories. 

There was a relative absence of problems in patients 
with severe chronic hypertension without superim- 
posed pre-eclampsia. Subsequent considerations re- 
garding planned premature deliveries in this group 
may indude this finding into the overall decision- 
making process. 

Itis not unreasonable to attempt to evaluate the fetal 
condition by fetal testing prior to glucocorticoid ther- 
apy in order to identify those fetuses who may require 
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even earlier delivery or more intensive neonatal саге. 
We selectively used the nonstress and contraction stress 
tests for this purpose. Estriol determinations were not 
used because of the temporal factor and a general ten- 


dency toward low determination in hypertensive disor- 


ders in our institutions. 

Properly selected severely hypertensive gravid wom- 
en who are under constant surveillance appear to tol- 
erate glucocorticoid therapy reasonably well. The pres- 
ence of severe hypertension does not necessarily 


Glucocorticoid therapy for induction of pulmonary maturity 251 


obviate the use of glucocorticoid therapy when delivery: 


is planned. 

This type of obstetric management is not necessarily 
standard practice. It is predicated on the availability of 
highly skilled medical and nursing personnel. Routire 
delivery of neonates of this GA and weight groups, 
with the expectation of similar results, cannot be car- 
ried out without a fully equipped and appropriately 
staffed nursery capable of supporting these fragile 
infants. 
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Free metanephrine in human amniotic fluid as 
an index of fetal sympathetic nervous system 


maturation 


R. ARTAL, M.D. 

C. J. HOBEL, M.D. 
R. LAM, B.Sc. 

T. H. ODDIE, D.Sc. 
D. A. FISHER, M.D. 
Los Angeles, California 


Free metanephrine, a major metabolite of catecholamines, was measured in the amniotic fluid of 
113 pregnant patients at various gestational ages. The results indicate that prior to 30 weeks the 
levels of free metanephrine are below the level of assay sensitivity. After 30 weeks’ gestation there 
is a positive correlation of free metanephrine concentrations in amniotic fluid with gestational age. In 
addition there is a further increase in free metanephrine levels in amniotic fluid with labor. (Am. J. 


OBSTET. GYNECOL. 133:452, 1979.) 


1 


PREVIOUS STUDIES have reported significant concen- 
trations of catecholamines in amniotic fluid (AF).'? 
The fact that concentrations increase with advancing 
gestational age suggests that AF catecholamine levels 
may reflect fetal sympathetic nervous system matura- 

_ tion.’ In support of this concept the norepinephrine/ 
epinephrine ratio in amniotic fluid has been shown to 
correlate with fetal lung maturation. 

The availability of a sensitive radioimmunoassay? for 
the measurement of metanephrine now facilitates an 
accurate determination of the compound. The mea- 
surement of this O-methylated metabolite of the 
catecholamines in'the amniotic fluid might prove use- 
ful in assessing fetal secretion and metabolism of 
catecholamines. We have determined that this metabo- 
lite is stable in vitro for at least one week. The present 
studies were conducted to assess free metanephrine 
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concentrations in amniotic fluid at different gestational 
ages and to determine whether these concentrations 
reflect feta] sympathetic nervous system maturation. 


Material and methods 


Amniotic fluid samples were obtained from a total of 
113 patients at various gestational ages. The gestational 
age calculated from the last menstrual period was later 
confirmed by correlating it with the neonatal Dubowitz 
assessment score. Eighty of these patients were consid- 
ered not to be in labor; the remaining 33 were in early 
labor. All patients experienced a good outcome, based 
upon fetal heart rates during labor, Apgar scores, and 
neonatal course in the nursery. Amniocentesis in the 
patients not in labor was carried out for genetic studies, 
for the evaluation of fetal anemia in Rh-sensitized pa- 
tients, or for determining fetal lung maturity. 

Free metanephrine concentrations were measured 
using a newly developed specific radioimmunoassay,? 
with antibodies to O-methylated catecholamines pro- 
duced by rabbit immunization with p-hydroxyphen- 


ethylamines.* All samples were compared to meta- 


nephrine standards in charcoal-absorbed amniotic 
fluid. Dilution curves were parallel to the standard 
curve. The sensitivity of the assay was 40 pg. The 
within-assay coeffident of variation (c.v.) was 796 and 


0002-9378/79/040452+03$00.30/0 © 1979 The C. V. Mosby Co. 


* Volume 123 
Number 4 


AF metanephrine as index of nervous system maturation 


O PATIENTS NOT IN LABOR 


10 
5.0 


10 


0.5 


0.1 


0.01 


AMNIOTIC FLUID FREE METANEPHRINE (ng/ml) 


34 
\ WEEKS GESTATION 


30 32 


36 


453 





38 40 42 44 


Fig. 1. AF free metanephrine (ng/ml) at various gestational ages. The broken line represents a 
regression line for patients not in labor and the solid line represents the regression line for patients in 


early labor. 


between-assay c.v. was 9.7%. All determinations were 
done in duplicate. Linear regression analysis of AF 
concentrations of free metanephrine versus gestational 
age was conducted. The data distribution analysis was 
cut off at the lower end (30 weeks’ gestation) because 
up to this gestational age AF metanephrine levels were 
below the threshold sensitivity of the assay. 


Results 


The results are illustrated in Fig. 1. Results from 13 
pregnancies of less than 30 weeks’ gestation are not 
included; free metanephrine concentrations in all 13 
were below the sensitivity of the assay. After 30 weeks’ 
gestation free metanephrine concentrations in AF 
ranged from 40 to 1,700 pg/ml. Linear regression 
analysis of AF free metanephrine levels versus gesta- 
tional age indicated a positive correlation of free meta- 
nephrine concentrations and gestational age for pa- 


tients notin labor (r = 0.28; p < 0.005). There also was ' 


a positive correlation for patients in labor (r = 0.79; 
р < 0.001). 

Comparison of the slopes of the regression lines for 
patients in labor and not in labor revealed a significant 
difference, e.g., the slope was steeper for the patients 
in labor, suggesting that AF metanephrine levels are 


higher near term in patients in labor when compared 
to those not in labor. 


Comment 

Detectable concentrations of metanephrine in AF 
after 30 weeks' gestation and the progressive increase 
thereafter could reflect a process of maturation of 
sympathetic nervous svstem secretion and/or metabo- 


‘lism. West and associates? have demonstrated a pro- 


gressive increase in catecholamine content of the or- 
gans of Zuckerkandl and the adrenal medulla of the 
human fetus throughout gestation. Moreover, Zuspan! 
has reported that AF norepinephrine concentrations 
increase progressively with increasing gestational age. 
If one assumes that AF metanephrine is derived from 
the fetal compartment, the progressive increase in AF 
free metanephrine suggests that the fetal liver and 
other organs have the capacity to induce O-methylation 
of catecholamines, at least near term. It is possible that 
the increasing levels of AF metanephrine are due to 
decreasing clearance. However, the fact that both AF 
norepinephrine and metanephrine concentrations in- 
crease favors increased production. The significant ris- 
ing trend observed in AF free metanephrine between 
30 and 43 weeks’ gestation suggests a progressive mat- 
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uration of fetal sympathetic nervous system secretion. 
In addition there is a further increase in AF free 
metanephrine in patients in labor; this can be inter- 
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Des maladies des femmes grosses, et accouchées. 
Avec la bonne et veritable méthode de les bein aider 
en leurs accouchemens naturels 


FRANCOIS MAURICEAU 
Paris, chez l'Auteur, 1668 





Undoubtedly the outstanding obstetric textbook of the 
late seventeenth century, Mauriceau's work helped es- 
tablish obstetrics as a specialty and science. Perhaps the 
first obstetric text in the modern sense, it contains the 
best summary of the knowledge and practice of obstet- 
rics of the era and treats the subject with logical order, 
clearness, and erudition. Mauriceau is credited with in- 
troducing the practice of delivering women in bed 
rather than on an obstetric stool, popularizing podalic 
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version, and correcting the common misconceptions 
that the uterus contains two cavities, that amniotic fluid 
forms from an accumulation of menstrual blood and 
milk, that a child born at 7 months' gestation has a 
greater chance of survival than one born at 8 months, 
and that a woman can give birth to but two children at a 
time because of the presence of two breasts. Mauriceau 
demonstrated that in contrast to the popular belief, the 
pubic bones in fact do not separate during labor, ad- 
vanced the concept of primary repair of perineal lac- 
erations, and popularized the method of delivery of the 
aftercoming head with which his name is associated. He 
also first wrote on tubal pregnancy, epidemic puerperal 
fever, and the complications of prolapse of the umbili- 
cal cord. In addition, he gave an account of the pre- 
vention of congenital syphilis by antiluetic treatment 
during pregnancy. The work, beautifully illustrated 
with copperplate engravings of birth figures and 
obstetric instruments, became a standard of excellence 
for book publishers in its time. In a lengthy subtitle the 
treatise recommends itself as useful for surgeons and 
necessary for midwives. In the preface Mauriceau ad- 
vised the reader: “The doctrine of books, which is one 
of the most wholesome effectual remedies we have to 
chase away ignorance, is wholly useless to mens wits, 
when not disposed to receive it." Although he recom- 
mended the reading of other "learned" authors, he 
cautioned that “...the most part of them, having 
never practiced the art they undertake to teach, re- 
semble (in my opinion) those geographers, who give us 
the description of many countries which they never 
saw." After an introduction which describes normal 
anatomy, the monograph is divided into three sections 
that deal with diseases and abnormalities from concep- 
tion to parturition, normal childbirth, and the care of 
the mother and infant, including the choice of a suita- 
ble wet nurse. The expectant mother was admonished 
to help shorten the duration of labor by walking about 
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the chamber so that the weight of the child would help 
dilate the cervix. Furthermore, her pains would be 
stronger and more frequent. If the midwife perceived 
that the child was not presenting properly, Mauriceau 
cautioned her to ". . . send speedily for an expert and 
dextrous surgeon in the practice, and not delay, as too 
many of them very often do, till it be reduced to ex- 
tremity," and admonished her to reassure the patients. 
It was only in the third edition of the treatise (1681), 
which incidentally was translated into many of the lan- 
guages of Europe and contributed to the spread of 
good obstetric practices throughout the continent, that 
Mauriceau described the maneuver of turning the in- 
fant so that it faces posteriorly and inserting one or two 
fingers into its mouth to aid flexion of the head and 
provide gentle traction for its delivery. He wrote: 


There are nevertheless some infants with a head so 
large that it remains caught in the passage after the 
body is completely out, in spite of all the precautions 
one can take to prevent this. In this case one must not 
fool around simply pulling the infant by the shoulders; 
for sometimes one would do better to quit and separate 
the neck than to continue thusly. But while some other 
person will pull unskillfully on the infant's body, hold- 
ing it by both feet or above the knees, the surgeon will 
disengage the head gradually from the bones of the 
pelvis. This he will do by gently sliding one or two 
fingers on his left hand into the infant's mouth, in 
order to release the chin first, and with his right hand 
he will grasp the back of the infant's neck, above the 
shoulders, with the help of one of the fingers of his left 
hand placed in the infant's mouth, as I have just said, to 
disengage the chin; for it is chiefly this part that causes 
the head to be held up in the pelvis, out of which one 
cannot extract it until the chin is completely disen- 
gaged. One must take care to do this as promptly as 
possible, for fear that the infant may suffocate, as 
would doubtlessly occur if it were to remain thus 
caught and arrested for a long time... . 


This maneuver actually was described first by Jacques 
Guillemeau, in 1609, in his De la Grossesse et Accouche- 
ment des Femmes (Paris, Abraham Pacard). Mauriceau 
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outlined the duties of the surgeon both to the patient 
and to the family: 


...if there be any hope though never so little, either 
for mother or child, we are obliged in conscience to do 
what art commands, and not as some politicians, who 
will rather suffer a poor woman to die without assis- 
tance, than undertake a doubtful operation. Wherefore 
‘tis better to attempt an operation of an uncertain con- 
sequence, than to abandon the sick to certain despair; 
for sometimes nature recovers beyond hope; but be- 
fore the surgeon undertakes it, let him give his pronos- 
tick of the great danger of death, both woman and 
child is in, which he must acquaint the husband and 
friends, with, and the woman herself; if he thinks that 
she is able to bear it, that so she may receive the sacra- 
ment before the operation .... 


In 1694, Mauriceau published a collection of 283 
aphorisms concerning pregnancy, delivery, and the 
diseases of women (Aphorismes Touchant la Grossesse, 
l'Accouchement, les Maladies, et Autres Indisposi- 
tiones des Femmes, Paris, chez Laurent D'Houry). This 
work recapitulated most of the key points of his earlier 
work and apparently was intended for midwives and 
students of obstetrics. Mauriceau's Traité was translated 
into English by Hugh Chamberlen in 1636 (The Dis- 
eases of Women with Child, and in Child-bed . . ., 
London, T. Cox & J. Clarke). In the preface Chamber- 
len recorded that he had recognized the need of clear 
and explicit directions for the management of women 
during pregnancy and labor and had prepared a small 
manual for that purpose. However, during a trip to 
France he encountered Mauriceau's work and deter- 
mined to translate it “for the benefit of our midwives.” 
"The principal thing worthy of their observation in this 
book," he stated, "is accurately to discover what is 
properly their work, and, when it is necessary to send 
for advice and assistance, that so, many women and 
children may be preserved, that now perish for want of 
seasonable help." This translation included footnotes 
to indicate wherein the opinion of Chamberlen dif- 
fered from that of Mauriceau. 
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Detection of an estrogen-suppressible 
lipoid cell ovarian neoplasm by bilateral 
ovarian venous sampling 


JEROME H. CHECK, M.D. 
KHOSROW NOWROOZI, M.D. 
ABRAHAM E. RAKOFF, M.D. 
JAMES LOGUE, M.D. 


Department of Obstetrics and Gynecology, Division of 
Gynecologic Endocrinology, Department of Medicine, Division 
of Endocrinology, Thomas Jefferson University Hospital, and 
Department of Obstetrics and Gynecology, Germantown 
Hospital, Philadelphia, Pennsylvania 


HIRSUTISM is a common problem seen by the 
gynecologist. Most of the women have normal andro- 
gen levels and constitute idiopathic or constitutional 
hirsutism. However, a sizable minority does have in- 
creased androgen levels that could be of either an ad- 
renal or an ovarian source or both. The most common 
disorder in the androgen excess group is the polycystic 
ovarian disease syndrome (PCOD). These patients typ- 
ically have a history of ovulatory disorders, acne, oily 
skin, and hirsutism. 

Except in rare circumstances an ovarian rather than 
an adrenal source for the hyperandrogenic state can be 
determined by increased serum testosterone levels with 
normal or slightly increased! 17-ketosteroids (predo- 
minantly of adrenal origin). At this point the patient 
with suspected PCOD is given a nonandrogenic oral 
contraceptive; if the serum testosterone is reduced to a 
normal level, then treatment for a prolonged period is 
usually sufficient since significant clinical improvement 
in the hirsutism may take well over a year. 

However, an ovarian neoplasm cannot be excluded 
on the basis of testosterone suppression with oral con- 
traceptives.? Therefore, the physician must be on 
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Table I. Testosterone levels during estrogen 
suppression 


Testosterone 

Sample site (ng./100 ml.) 
Left ovarian vein 175 
Right ovarian vein 430 
Left adrenal 125 
Right adrenal 185 
Inferior vena cava 140 


guard for certain clinical clues precipitating further in- 
vestigation. These include rapidity of symptoms, asso- 
ciated virilization (deep voice, clitoromegaly, male 
musculature, and high serum testosterone levels), and 
an estrogen deficiency on the vaginal smear. 

In this report a 15-year-old girl who developed 
rapid, severe hirsutism associated with mild virilization 
is described. Though the baseline serum testosterone 
values were greatly elevated, they were suppressed to 
normal values during administration of 2.5 mg. of con- 
jugated estrogens for two months. Nevertheless, be- 
cause of clinical suspicion, further studies were per- 
formed and led to the discovery of a virilizing lipoid 
cell tumor of the ovary. 


The patient (medical record No. 403739) presented at age 
15 with a history of progressive hirsutism for one year and 
deepening of the voice. She had mild acne but no alopecia. 
Menarche was at age 12 and she had regular monthly 
menstrual periods up to six months prior to her visit when 
they became slightly irregular (every three to six weeks). 

On physical examination the girl was 60 inches tall and 
weighed 101 pounds, with a tendency toward male muscula- 
ture. There abundant coarse hair on the lips, chin, sternum, 
abdomen, and buttocks and there was a male-pattern escutch- 
eon. The breasts were small but physiologically normal, and 
the clitoris was slightly enlarged. Because of a virginal intro- 
itus bimanual pelvic examination could not be performed 
adequately but rectal examination did not appear to show any 
mass lesions. Vaginal hormonal cytology showed significant 
atrophic changes with 87 per cent parabasal cells. This was 
somewhat surprising in view of her mentrual history. 


457 





а а р ааа аа аа a a 


458 Communications in brief 


Baseline laboratory data revealed a serum testosterone level 
of 296 ng. per 100 ml. (normal = 50 to 100 ng. per 100 ml.) 
with slightly low luteinizing and follicle-stimulating hormone 
values (6.6 and 3.3 mLU. per milliliter, respectively). The 8 
A.M. serum cortisol level was 14 wg per 100 ml. while the 4 P.M. 
value was 5.3. Urinary 17-ketosteroids were increased, at 20.3 
mg. per 24 hour collection. 

After three weeks of prednisone administration, 2.5 mg. 
three times per day, the ketosteroid value remained increased 
(24 mg. per 24 hours) as did the serum testosterone level (316 
ng. per 100 ml.). During 0.5 mg. of dexamethasone four times 
per day for four days, with 3,000 I.U. of human chorionic 
gonadotropin given on days 3 and 4, the 17-ketosteroid value 
rose to 64 mg. per 24 hours, the hydroxycorticosteroid level 
remained low, at 2.2 mg. per 24 hours, the pregnanetriol 
increased from 2.2 to 20.4 mg. per 24 hours, and the serum 
testosterone rose to 466 ng. per 100 ml. However, after six 
weeks of 2.5 mg. of conjugated estrogens per day the testos- 
terone level was suppressed to 65 and 75 ng. per 100 ml. 

Bilateral adrenal and ovarian vein samplings were obtained 
during estrogen suppression and the testosterone levels are 
seen in Table I. 


Because of the high unilateral ovarian vein levels of 
testosterone, a laparotomy was performed. The right 
ovary measured 6 by 4 by 1 cm. in diameter while the 
left ovary measured 3 by 2.5 by 1.5 cm. Exploration of 
the right ovary revealed yellow lobular soft tissue which 
on frozen section revealed "lipoid cell" tumor. The 
right ovary and tube were resected and a final patho- 
logic diagnosis of a lipoid cell tumor without Reinke's 
crystals of the ovary was made by Drs. Lang, Strimel, 
and Sculley. 

The rapidity of onset of the hirsutism and the de- 
velopment of virilization over such a short period of 
time made us clinically suspicious that the girl might 
have a testosterone-secreting neoplasm. This diagnosis 
was supported further by the high baseline serum tes- 
tosterone level. 

However, during estrogen suppression the serum 
testosterone values returned to well within normal lim- 
its. In most cases of hirsutism suppression of the testos- 
terone levels to normal limits with medication justifies 
continuing medical therapy. But if the suspicion of a 
neoplasm exists it is necessary to persist with further 
studies despite good testosterone suppression since 
even neoplasms can be suppressed.” 

Frequently, a unilateral androgen-secreting lesion 
causes the contralateral ovary to hypersecrete andro- 
gens and thus localization can be difficult even after 
ovarian venous sampling. Therefore, we performed 
the ovarian and adrenal venography during estrogen 
suppression and the data indicated a right ovarian 
source. 

Twenty per cent of lipoid cell tumors are malignant, 
thus illustrating the importance of not overlooking the 
diagnosis of an androgen-secreting tumor even if the 
androgen levels are suppressed to normal with medical 
therapy. 
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An inflatable wedge for prevention 
of aortocaval compression 
during pregnancy 


LLOYD F. REDICK, M.D. 


Department of Anesthesiology, Duke University 
Medical Center, Durham, North Carolina 


AORTACAVAL | COMPRESSION with resultant 
hypotension in the pregnant patient during the last 
trimester, the supine hypotensive syndrome, has been 
recognized and discussed for years. Previous reports 
have shown that a lateral position, a simple tilting of the 
bed or table preferably to the left, or the placing of a 
wedge or lift under the right hip of the supine patient 
is usually sufficient to prevent or alleviate the syn- 
drome.' Placement of folded sheets or other materials 
is somewhat inflexible to work with and may involve 
manipulations under sterile drapes during cesarian 
sections. 

A simple, inexpensive device has been constructed 
which is placed on the delivery or operating table, 
inflated at any time thought necessary, and deflated 
when the need ceases. 

An empty 3 L medical grade polyvinyl chloride plas- 
tic bag, previously used as a container for sterile 
urologic irrigating fluids (Uromatic, Travenol Labora- 
tories, Inc.), and otherwise discarded, serves as the 
inflatable wedge. The already perforated sealing dia- 
phragm is cut from the recipient port, and a connec- 
tion adapter of plastic or metal is inserted into the port. 
A sphygmomanometer inflating bulb and control valve, 
with about 100 cm of rubber tubing, is slipped on to the 
adapting connector at the bag (Fig. 1). 

The bag is placed on the delivery or operating table 
in the appropriate position for use, that is, with the 
distal part of the bag corresponding to the level of the 
right greater trochanter of the patient, and to the right 
side of the midline. I have found placement under the 
thin mattress of the table to be satisfactory. The tubing 
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Fig. 1. A simple but effective inflatable wedge for producing pelvic tilt is readily made from a 
discarded urologic irrigation solution bag and a sphygmomanometer bulb and control. 


is led to the head of the table, where anesthesia per- 
sonnel can readily control inflation and deflation, and 
an identifying tape tag is placed to reduce confusion 
with the sphygmomanometer blood pressure cuff. 

The patient is appropriately placed on the table and 
the bag inflated via the sphygmomanometer bulb until 
satisfactory elevation is achieved, with a maximum of 
about 10 cm attainable, producing a tilt of about 15 
degrees (range, 9 to 20 degrees). Should further pelvic 
tilt be desired, the tilting mechanism of the table may 
be used. Should the tilt be more than acceptable at a 
point during the procedure, or after delivery, the bag is 
deflated by opening the control on the bulb. 

Total cost for the device is less than $12.00 for the 
bulb, tubing, and parts and pieces, most of which can 
be found in anesthesia equipment or supply areas. We 
keep a unit positioned on each delivery room table, 
ready for immediate use. The plastic bag is quite strong 
and should last for some time and many uses, and 
replacement is readily obtained from our urologic 
division. 

Our use of this device has the advantage of a readily 
controlled wedge before, during, and after delivery, 
and has been accepted by both obstetricians and anes- 
thetists. As it does not utilize an external bar or pad, 
preparing and draping is not interfered with. Tilting of 
the operating table by means of the table mechanism 
can be done, but the patient frequently is concerned 
with a sensation of slipping and falling. With the wedge 
and a bit of patient instruction, this concern is consid- 
erably reduced. 
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Giant theca-lutein cyst 
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GIANT THECA-LUTEIN CYSTS have been found in 
association with pregnancy, hydatidiform mole, and 
сһогіосагсіпота.! They also have been encountered іп 
nonpregnant patients secondary to clomiphene or 
gonadotropin stimulation.” A single, unilateral, uni- 
locular theca-lutein cyst in a woman may represent an 
abnormal end-organ response to pituitary stimulation. 

The largest theca-lutein cyst on record is said to have 
been 26 cm. in greatest dimension.' The following case 
report describes a nongestational cyst of even greater 
dimensions. 
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Fig. 1. Gross specimen of theca-lutein cyst. 


D. Y., a 20-year-old black woman, para 1-0-0-1, was hos- 
pitalized because of progressive abdominal asymptomatic en- 
largement. Menstrual history was unremarkable, and obstetric 
history was uneventful. She had known but untreated hyper- 
tension. The blood pressure was 130/90, and other vital signs 
were within normal limits. The abdomen was enormously en- 
larged and tense. No fetal parts or fetal heart sounds were 
noted. The presence of ascites was equivocal. Pelvic examina- 
tion disclosed the cervix to be soft and the uterus to be of 
normal size but retroverted; the adnexa were not palpable. 
The laboratory examinations were unremarkable. The preg- 
nancy test was negative. Roentgenographic studies were re- 
ported as showing ascites on a plain film, upward displace- 
ment of the transverse and ascending colon with barium 
enema, and hydronephrosis of the left kidney with intrave- 
nous pyelography. 

An exploratory laparatomy was performed and the abdom- 
inal cavity was found to be occupied by a large, tense, smooth, 
thin-walled cyst (Fig. 1). A vertical incision of approximately 
22 cm. was inadequate to allow delivery of the cyst. The cyst 
had to be drained by a trocar, and 23,000 ml. of clear, straw- 
colored fluid was obtained. The cyst arose from the left ovary, 
and a left salpingo-oophorocystectomy was performed. The 
right adnexa, uterus, liver, and kidneys were grossly unre- 
markable. 

The pathologic diagnosis was theca-lutein cyst. The charac- 
teristic polygonal cells with eosinophilic, finely granular cy- 
toplasm were lining the cyst. 

The postoperative course was uneventful and she was dis- 
charged on the sixth postoperative day. Subsequent follow-up 
was unremarkable. 


Theca-lutein cysts have been seen with single or 
multiple pregnancies, in association with diabetes, tox- 
emia, and hydrops fetalis.! In general, the cysts have 
been bilateral? The cyst in this nonpregnant patient 


may well have represented an abnormal end-organ re- 
sponse to pituitary stimulation. 

The dimensions of this cyst can be appreciated if we 
visualize it as a sphere and use the formula for the 
volume of a sphere, 4/371?. The diameter of the cyst 
then would have been 35 cm. The size of this mass can 
be compared to that of a basketball, which has a diame- 
ter of only 17 to 25 cm., depending on the degree of 
inflation. 
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isx reported. Despite the X chromosome abnormality, 
follicular structures were seen in one gonad; luteiniz- 
ing hormone (LH) stimulation of cultured tissues from 
the other gonad resulted in increased secretion of es- 
trogen and progesterone. The significance of these 
findings is discussed. 


A 24-year-old white woman, gravida 0, presented to Uni- 
versity of Maryland Hospital because of oligomenorrhea and 
infertility. Breast development had started spontaneously at 
the age of 14 years. Menarche was at age 15. Menstrual 
periods occurred each month, with a 5 to 7 day flow. Six 
months later menses became widely spaced and occurred each 
6 to 7 months. Patient was cycled with combination oral con- 
traceptives for 1 year; this was discontinued at age 18. 

The patient's general health had been good, and the family 
history was negative. Her height was 147 cm; weight, 54 kg; 
blood pressure, 100/70 mm Hg. The neck was short, but 
without webbing; the breasts were well developed. Results of a 
general physical examination were normal. A pelvic examina- 
tion revealed normal female hair distribution, normal exter- 
nal genitalia with constricted introitus, poorly stimulated vag- 
inal mucosa, normal uterus, and free adnexae. 

Laboratory data revealed the following: vaginal smear, 
atrophic; serum follicle stimulating hormone (FSH), 6 to 8 
mIU/ml (normal = 2.5 to 40); serum estradiol, 0.067 to 0.14 
ng/ml (normal follicular phase range); serum progesterone, 
0.120 to 2.1 ng/ml (normal follicular phase range); serum 
testosterone, 9.3 ng/dl (normal female range — 20 to 54); uri- 
nary 17-ketosteroids, 5 mg/24 hr (normal). All serum steroid 
determinations were done by radioimmunoassay. Chromo- 
some analysis on blood lymphocytes revealed a 46,X, del(Xp) 
karyotype with loss of the entire short arm of one X chro- 
mosome. 

Clomiphene citrate was given without evidence of ovula- 
tion. Before considering further treatment it was felt that a 
study of gonad histology was necessary. At laparotomy, uterus 
and tubes appeared normal. Ovaries were pale and atrophic. 
The right ovary measured 3 by 1 by 1 cm and the left ovary 
4 by 2 by 1 cm. A small follicle cyst was seen in the left ovary. A 
wedge biopsy was taken from each ovary. Histologic examina- 
tion showed only stroma in left ovarian biopsy and stroma 
with a single graafian follicle (devoid of ovum) in right ovarian 
biopsy. 

Chromosome analysis on cultured fibroblasts from both 
ovaries, skin, and fascia showed a 46,X, del(Xp) karyotype. 
Small samples of tissue from the ovarian biopsies were cul- 
tured with the use of organ culture technique. When treated 
with LH (10 ug/ml medium, NIH S-13) after a control period 
of 3 days, the left ovary—but not the right—demonstrated a 
significant increase in estrogen and progesterone secretion. 


The present case illustrates the possible occurrence 
of ovarian function and spontaneous sexual develop- 
ment in the presence of X chromosome anomalies. 
Although patients with such anomalies usually have 
gonadal dysgenesis and behave like postmenopausal 
females, the literature cites reports of patients who 
have X chromosome anomalies and sexual develop- 
ment. Short arm deletions of an X chromosome result 
in gonadal dysgenesis, short stature, and several so- 
matic anomalies. However, frequent occurrence of mo- 
saicism modifies the phenotypic expression of the 
chromosomal anomaly. Simpson! collected from the 
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literature 33 cases of X short arm deletion; 20 had 
46,X, del(Xp), 10 were mosaics, and three had other 
complements. 

Most karyotype studies are done on blood lym- 
phocytes and skin fibroblasts. In order to rule out 
mosaicism, the gonad karyotype should be studied, es- 
pecially in patients showing karyotype-phenotype con- 
tradiction. However, to rule out mosaicism completely 
the germ cell karyotype should be determined; this is 
quite difficult in human females. 

To explain the occasional differentiation of function- 
ing ovarian tissue in patients with one normal X chro- 
mosome, or with one normal and one abnormal X, the 
concept of “reverse” nondisjunction has been sug- 


~ gested by Ohno, Jainchill, and Stenius? in the vole. This 


process is thought to occur during the mitotic phase of 
germ cell proliferation, resulting in the production of 
some XX daughter cells which will allow, at least in 
part, normal ovarian development. 

Whenever gonadal tissue is obtained it might be 
worthwhile performing organ culture on the material 
and then determining the response of the cultured 
gonad to gonadotropin stimulation. This may help 
predict the response of the patient to ovulation induc- 
tion treatment in cases of X chromosome anomalies 
where fertility is desired. 
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POVT and added 16 cases. Since then, nine additional 
cases have been reported, the present case bringing the 
total to 46. 
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Fig. 1. Both femoral veins were punctured with Karras nee- 
dles and injected with radiopaque contrast medium. This 
right posterior oblique view shows a 1 by 5.5 cm. filling defect 
that extended from the lowermost margin of the level of the 
third lumbar vertebra to the middle of the level of the second 
lumbar vertebra and apparently was attached to the inner 
surface of the anterolateral wall of the vena cava on the right. 


In 34 of these cases (74%), diagnosis was made at 
laparotomy; the others were diagnosed on clinical 
grounds. None of the reporters found plain abdominal 
x-ray films or intravenous pyelograms to be of diag- 
nostic value, and Brown and Munsick recommended 
laparotomy to resolve any doubt. 

In the case reported here, venography showed the 
presence and extent of thrombus in the inferior vena 
cava. 


A 27-year-old primigravid woman entered Evanston Hospi- 
tal at 38 weeks' gestation in spontaneous labor and six hours 
later was delivered of a 2,975 gram infant by low forceps. No 
lacerations were observed; the uterus was explored and found 
to be intact. 

Twenty-four hours later, the patient's temperature rose to 
102° F. Cultures were obtained, but in the absence of localiz- 
ing signs continued observation was opted. The following day, 
the patient's temperature rose to 102.4? Е. and she developed 
vague lower abdominal pain and right lower quadrant ten- 
derness. With the presumptive diagnosis of parametritis, in- 


Fig. 2. Same view as in Fig. 1, with contrast medium injected 
into the right femoral vein two weeks later. There is now 
complete obstruction of the inferior vena cava, with the ve- 
nous drainage from the iliac veins passing through the 
hemiazygos system to re-enter the vena cava at the level of the 
first lumbar vertebra. 


travenous ampicillin, 1 Gm. every six hours, was begun. 

On the fourth postpartum day, the uterus was nontender 
but right lower quadrant tenderness persisted. A presumptive 
clinical diagnosis of puerperal ovarian vein thrombophlebitis 
was made, based on persistent spiking temperatures, right 
lower quadrant tenderness, negative urine and uterine cul- 
tures, and the absence of uterine tenderness. An intravenous 
pyelogram, chest x-ray film, and pelvic ultrasonogram were 
normal. 

Heparin, 5,000 U., was given intravenously over 10 min- 
utes, followed by 1,000 U. hourly by continuous infusion. The 
patient's fever worsened and on the ninth day the ampicillin 
was replaced by intravenous Cleocin*; heparin was increased 
to 1,500 U. hourly and a venogram (Fig. 1) was obtained. 

In anticipation of discharge of the patient, Coumadin,t 5 
mg daily, was started on the twelvth day. The same day, the 
patient suffered an isolated episode of severe chest pain. 
Chest x-ray film and lung scan were normal. With steady clini- 


*The Upjohn Co., Kalamazoo, Michigan. 
TEndo Labs., Inc., Garden City, Long Island, New York. 
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Fig. 3. Same view as in Figs. 1 and 2, five months later, show- 
ing the persistent complete obstruction of the inferior vena 
cava, with broadening and smoothing of the collateral cir- 
culation. 


cal improvement, Cleocin was stopped on the twentieth day 
and heparin was discontinued on the twenty-third day, while 
Coumadin therapy was continued. 

Repeat venacavography (Fig. 2) was performed on the 
twenty-fifth day. With the apparent progression of clot for- 
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mation, Coumadin was replaced by heparin therapy, 2,000 U. 
hourly. An elevated temperature returned on the twenty- 
ninth day and a palpable right lower quadrant abdominal 
mass was found. Intravenous heparin therapy continued until 
the thirty-fourth day, when it was replaced by subcutaneous 
heparin, 5,000 U. every 12 hours. This dosage was continued 
for six months. The patient was discharged on the thirty- 
eighth day. Five months later, a follow-up dye study (Fig. 3), 
showed stabilization of the clot. 


Any persistent and unexplained postpartum fever 
should be evaluated by specific investigations of the 
venous circulation. When thrombosis is diagnosed, the 
patient should be vigorously treated with heparin 
(continuous pump infusion minimizes bleeding com- 
plications?). Anticoagulation should be continued until 
clinical symptoms disappear and improvement in test 
values occurs. Alterations in blood test values, clinical 
status, and invasive test results are guides to duration 
of treatment. The persistence of accelerated fibrinoly- 
tic activity, marked shortening of the partial thrombo- 
plastin time, and thrombelastographic analysis are 
important parameters. Surgical intervention is under- 
taken only after an adequate trial of anticoagulant 
therapy unless serious complications occur. 

After stabilization, the patient is ambulated and 
long-term anticoagulation is begun because small-dose 
subcutaneous heparin is not associated with the drug 
and food interactions present with oral medication. We 
measure blood values every six weeks and in a case 
involving major thrombosis use anticoagulant therapy 
for six months. 
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Errors in neonatal mortality statistics 
To the Editors: 

In an article in THis JouRNAL Manniello and Farrell! 
have attempted to provide a much-needed analysis of 
such statistics, and their possible relevance to the cur- 
rent emphasis on improvement in medical facilities for 
perinatal care. Unfortunately, the analysis contains 
several errors resulting from the use of incorrect de- 
nominators to calculate rates and percentages as well 
as the use of raw numbers rather than rates or per- 
centages. 

In. discussing the definition of prematurity, the au- 
thors imply that the gestational age definition is su- 
perior because “the birth weight interpretation has the 
disadvantage of ignoring small-for-date infants and 
provides an overestimate of prematurity.” While it is 
true that the birth weight interpretation ignores the 
small-for-date infants, a similar complaint can be made 
about the gestational age definition which ignores the 
large-for-date infant. Table I illustrates the problem 
involved in using the two definitions by dividing births 
into four categories. The two definitions of prematu- 
rity use three of the four categories, birth weight using 
A and B, gestational age using A and C. Therefore, 
when either definition is used to evaluate the other, 
inaccuracies must result. It is interesting to note that in 
U. S. Natality statistics? categories B and C are of nearly 
equal size, resulting in very similar figures for percent 
premature when either definition is used. Since the au- 
thors used inappropriate statistics to support the su- 
periority of the gestational age definition, a corrected 
table (Table II) is provided which demonstrates a simi- 
lar proportion of premature births by either definition 
when the proper denominator is used for the gesta- 
tional age category (36 to 40 states and D. C. rather 
than all 50 states as the authors used). 

As a result of the changing number of states report- 
ing gestational age and the decline in the number of 
births over the 7 year period, any comparisons should 
be done using the percent of births with low gestational 
age (LGA) or low birth weight (LBW). When this is 
done, the results show a decrease of 15.2% in the LGA 
group and 9.8% in the LBW group as compared to the 
16% and 38% the authors report. In addition, the 38% 
decrease reported by the authors is not supported by 
their own data, which show an 18.4% decrease. 

The differential decline in the number of births by 
race during this period results in an error when the 
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Table I. Gestational age 


Birth 


<2,500 A B 
>2,500 G D 





decrease in mortality rate by race is discussed. A 12% 
drop in the number of white births and 5% drop in the 
number of black births makes it necessary that any 
comparison be based on the mortality rates rather than 
the number of deaths. When this is done the decreases 
seen are nearly identical, with 24.5% for whites and 
23.0% for blacks rather than the 33% and 27% re- 
ported when raw numbers are used. 

In Table V of the article, the analysis of mortality 
rates by cause and race is incorrect due to the use of the 
wrong denominator. A corrected table (Table III) is 
provided which uses the nonwhite denominator rather 
than the Negro denominator the authors used. This 
error is most likely the result of stylistic differences in 
the presentation of data by the Mortality and Natality 
sections of the National Center for Health Statistics. 
Mortality data? are generally tabled as Total, White and 
All other, whereas the natality data? are tabled as Total, 
White, and Negro. After correction for this, the differ- 
ence between the races is reduced considerably. The 
decrease in mortality rates then becomes 18.5% for 
whites and 15.8% for nonwhites compared to the 25% 
and 12% stated by the authors. Therefore, while the 
nonwhite mortality rates remain disproportionately 
high when compared to the white rates, the rate at 
which they are decreasing differs only slightly. 

While these comments are provided to correct errors 
in the statistics reported by the authors, they also cast 
some doubt on the conclusions made. The conclusion 
that a decrease in the number of small-for-date infants 
has occurred based on the stable number of LGA 
babies and a decreasing number of LBW babies cannot 
be supported by the data, which show a decrease in the 
percent of both LGA and LBW babies. The implied 
superiority of the gestational age definition also cannot 
be supported by the data. The authors’ inference that 
improvements in perinatal care have been responsible 
for the decline in neonatal mortality rates are appar- 
ently based on the reported decrease in prematurity. 
The decrease in prematurity is, however, insufficient to 
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Table П. Premature births in thousands by gestational age* and birth weight? definitions 
(United States, 1968 to 1974)t 


Gesta- Birth Gesta- Birth Gesta- 
weight tional age weight tional age 





tional age 
1968 192.5 (7.9) 286.5 (8.2) 137.3 (6.8) 206.1 (7.1) 55.7 (13.6) 80.4 (13.6) 
1969 204.8 (7.9) 289.9 (8.1) 147.6 (6.8) 208.5 (7.0) 57.2 (13.4) 81.4 (13.4) 
1970 203.6 (7.4) 294.5 (7.9) 143.9 (6.4) 210.3 (6.8) 59.7 (12.5) 84.2 (13.2) 
1971 195.1 (7.6) 271.8 (7.6) 137.1 (6.4) 191.3 (6.6) 60.0 (12.7) 80.5 (12.7) 
1972 183.6 (7.7) 249.3 (7.7) 128.5 (6.6) 171.9 (6.5) 55.1 (12.3) 77.4 (12.8) 
1973 173.7 (7.3) 236.3 (7.5) 119.9 (6.2) 163.1 (6.4) 53.7 (11.5) 73.2 (12.5) 
1974 162.4 (6.7) 233.8 (7.4) 112.3 (5.8) 161.7 (6.3) 50.1 (10.8) 72.0 (12.3) 





*Gestational age less than 37 weeks. Numbers are represented by the District of Columbia and 36 to 40 states reporting in this 


period. 
Birth weight less than or equal to 2,500 gm. 
Source: National Center for Health Statistics. 


Table III. Neonatal mortality rates by cause of death 
for the years 1971 and 1974* 










Underlying 


cause Nonwhite 


Reply to Drs. Nugent and Keller 


To the Editors: 

Dr. Manniello and I wish to thank Nugent and Keller 
for their re-analysis of our data.' It was encouraging to 
learn that the statisticians of the NICHD Epidemiology 
and Biometry Research Program have taken an interest 


‚зт aoni e e he a in this subject for, as noted elsewhere," ? epidemiolo- 
alies gists in the past have largely ignored the neonatal 
Asphyxia 2.04 3.48 1.27 2.34 period in analyzing and projecting health-care trends. 
Immaturity 1.69 3.75 1.20 2.74 Indeed, the major purpose of our report was to de- 
„э жындар кде fee m scribe the changing pattern of fatal newborn illnesses, 
ELLEN A^ pla- 0.64 0.63 0.47 0.50 hoping thereby to stimulate further interest in this 
centa and cord area. 
Birth injury. 0.50 0.85 0.50 0.83 Several, though not all, of the comments made in the 
Hemolytic disease of 0.19 0.11 0.11 0.08 


newborn infant 





*Source: National Center for Health Statistics. 


account for all of the decrease in neonatal mortality 
rates, which would suggest that other factors are in- 
volved. The use of linked birth and death records with 
some index of the quality of medical care would be 
necessary to further investigate these factors. 
Robert P. Nugent, M.P.H. 
Carl A. Keller, Ph.D. 
Epidemiology and Biometry Research Program 
National Institute of Child Health 
and Human Development 
National Institutes of Health 
Bethesda, Maryland 20014 
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foregoing letter are valid criticisms and serve to high- 
light the problems encountered when one attempts to 
evaluate recent national developments in perinatal 
care. By their statements regarding the superiority of 
the gestational age definition of prematurity, Nugent 
and Keller indicate that they failed to comprehend this 
aspect of our report. Manniello and I did not claim that 
"prematurity by dates" represents the best denomina- 
tor for expressing neonatal mortality data. In fact, we 
discussed the limitations of all methods presently avail- 
able, and stated explicitly in the last paragraph under 
"Methods" that we had to resort to gestational age 
statistics from 38 states and the District of Columbia, 
rather than using data from 50 states as specified in the 
foregoing letter. It should be further noted that the 
data Nugent and Keller are reporting in their Table II 
are identical to the absolute figures included in our 
article, i.e., this is not a "corrected table." However, 
there is a typographical error in our report in that the 
extent of the change in the annual number of low- 
birth-weight infants from 1968 to 1974 amounted to 
18% rather than 38%; our reprints have been cor- 
rected accordingly. 

Concerning the analysis of mortality rates by race, it 
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is clear that there are stylistic differences which reflect 
the nonuniform methods of data collection and pro- 
cessing at the level of state health departments and at 
the National Center for Health Statistics. Manniello 
and I stand corrected with respect to the calculated 
mortality rate differences between white and nonwhite 
neonates. Nonetheless, our conclusions about trends in 
major causalities and our inferences regarding im- 
provements in perinatal care from 1968 to 1974 are 
valid and supported by the data presented in our arti- 
cle. In connection with this, Nugent and Keller have 
misinterpreted the points raised in our “Discussion.” 

The larger issue of problems inherent in any analysis 
of newborn health statistics on a nationwide basis in the 
United States deserves additional comment. Five dif- 
ficulties which are especially imposing include: (1) the 
lack of uniform, complete neonatal mortality data col- 
lection in the 50 states; (2) the inadequacy of present 
ICDA codes for distinctly classifying neonatal deaths; 
(3) the lack of standard terminology; (4) the fact that 
complete statistics permitting calculation of an ideal 
reference base or denominator simply cannot be ob- 
tained for premature infants (the very group which 
contributes inordinately to neonatal mortality statis- 
tics); and (5) the current dissociation between birth and 
death certificates which precludes large-scale “linked” 
comparisons. These deficiencies indicate that the fol- 
lowing three recommendations are in order: 

1. Terminology used by health agencies at the state 
and national levels to categorize neonates should be 
standardized and kept in agreement with terms in 
common usage by U. S. neonatologists?. Applicable des- 
ignations and abbreviations include: (a) premature 
infant—an infant delivered before 37 weeks of gesta- 
tion (the abbreviation "LGA" used by Nugent and Kel- 
ler should not be employed to designate premature in- 
fants); (b) low-birth-weight infant—an infant weighing 
less than 2,500 grams or 5 pounds 8 ounces at birth 
(LBW infant); (c) appropriate-for-gestational age in- 
fant—an infant whose weight is between the tenth and 
nintieth percentiles for the calculated gestational age, 
as determined with a standard intrauterine growth 
chart? (AGA infant); (d) small-for-gestational age in- 
fant—an infant whose weight is less than the tenth per- 
centile for a determined gestational age (SGA infant); 
and (e) large-for-gestational age infant—an infant 
whose weight at a given gestation is greater than the 
nintieth percentile (LGA infant). The term LBW infant 
is not sufficiently specific and might eventually be dis- 
carded. It should be emphasized that an SGA or LGA 
infant can also be premature. 

2. New ICDA codes should be devised and adopted 
for distinct neonatal illnesses by "splitting" and updat- 
ing the present broad classifications.* 

3. A new death certificate form for infants dying in 
the first 28 days of life, and possibly a new birth cer- 
tificate form, should be devised and adopted in all 50 
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states. These forms should include birth weight anq 
gestational age, with a specification of whether the lat- 
ter was determined by calculation from the expected 
date of confinement or by estimation from physical and 
neurologic criteria.” From these data, computer analy- 
ses could readily categorize infants as term or prema- 
ture, and as AGA, SGA, or LGA. A death certificate 
containing such information would obviate the more 
tedious and costly matching of individual birth and 
death records. Furthermore, if adopted in all 50 states, 
it would insure uniform and complete data collection 
on a nationwide basis. 

Achievement of the important national goal of lower- 
ing infant mortality rates further would be facilitated 
by improved collection and analysis of neonatal statis- 
tics. It is distressing that such meager attention has 
been given to this in the past; let us hope, however, that 
agencies such as the NICHD and NCHS can promote 
improvements in the system. 

Philip M. Farrell, M.D., Ph.D. 
Department of Pediatrics 
Center for Health Sciences 
University of Wisconsin 
1300 University Avenue 
Madison, Wisconsin 53706 
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Removal of foreign body from bladder 


To the Editors: 

We take issue with the view of Barnett and Wolk 
(Tuis JOURNAL 130:364, 1978) as to the adequacy of 
transurethral laparoscopic manipulation in the re- 
moval of a glassy foreign body from the bladder. Their 
case, albeit seemingly anecdotal, represents a not too 
rare occurrence that is usually cared for by the urologic 
surgeons. 

We have recently encountered a very similar thera- 
peutic problem: A 32-year-old married woman came to 
the emergency room complaining that a thermometer 
had inadvertently been slipped into her bladder, while 
she had been using it for urethral dilatation, in an at- 
tempt to alleviate urinary retention. Pelvic examination 
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Fig. 1. Position of thermometer in bladder. 


revealed the thermometer bulging at the anterior vagi- 
nal fornix. X-ray of the pelvis disclosed the thermome- 
ter lying obliquely in a position that seemed to enable 
its removal via the urethra (Fig. 1). Under general 
anesthesia, dilatation of the urethra was very easily ac- 
complished, with the intention to suck out the ther- 
mometer. Since it was found to be firmly fixed in its 
position, no further manipulation was attempted and it 
was decided to remove the foreign body transabdomi- 
nally through a suprapubic cystostomy. In the opera- 
tion the thermometer was found to be stuck in the 
trigonum, thus being difficult to remove. The postop- 
erative course was uneventful. 

Retrospectively, a transurethral extraction by a 
grasping forceps would have been very difficult, if at all 
possible, and certainly dangerous. Perforation of the 
urinary bladder by the laparoscope during laparos- 
copy, as was recently described in THis JOURNAL,! is 
also a potential hazard of overzealous attempts to 
transurethrally remove a foreign body when technical 
difficulties are encountered. 

We shared Drs. Barnett's and Wolk's concern about 
the hazard of breakage and shattering of glass in the 
bladder. However, we cast doubt on their optimistic 
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conclusion on the suitability of the laparoscope in this 
situation, which is likely to encourage further, danger- 
ous, enthusiastic attempts in similar cases. In dealing 
with this problem one should prudently weigh the ad- 
vantage of saving the patient a simple surgical inter- 
vention against the potential hazard of shattering of 
broken glass inside the bladder. 
M. Granat, M.D. 
S. S. Kedar, M.D. 
Department of Obstetrics and Gynecology and 
Department of Urology 
Rothschild University Hospital 
Aba Khoushy School of Medicine 
Haifa, Israel 
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Reply to Drs. Granat and Kedar 


To the Editors: 

In the second paragraph of the communication from 
Drs. Granat and Kedar, a situation is revealed which 
forces me to conclude that I did not sufficiently em- 
phasize a detail in my short paper. 

They state that the thermometer was firmly fixed in 
its position but make no mention of perforation or rup- 
ture of the bladder which therefore I assume did not 
occur. Consequently, I can conclude that the problem 
was simply one of incomplete filling of the bladder and 
therefore entrapment of the thermometer in an 
oblique or lateral position. 

The important point is the following; if the bladder 
had been filled to 500 cc with sterile water, the bladder 
would have then been distended so that its greatest 
internal dimensions would be larger than the length of 
any clinical thermometer and the thermometer could 
then have been easily maneuvered into a straight line 
with the laparoscope trocar and consequently removed 
without danger. 

The point of my communication was that, when 
properly performed, such a laparoscopic removal can 
save the patient precisely what happened in their case, 
namely, a transabdominal open surgical procedure. 

Therefore, I do not share their deep concern, when 
all the details of the procedure are understood. 

Robert M. Barnett, M.D. 
Department of Obstetrics and Gynecology 
South Baltimore General Hospital 
3001 S. Hanover St. 
Baltimore, Maryland 21230 
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For you .. . a new book that contains 
virtually everything you want 
to know about 


THE SCIENTIFIC JOURNAL: 
EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
Source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 

By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 
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Third Annual Meeting 


of the 
Frederick P. Zuspan 


Society 


Hilton Hotel 
New York, New York 
April 1, 1979 


The Third Annual Meeting of the Frederick 
P. Zuspan Society will be held during the 
annual meeting of the American College of 
Obstetricians and Gynecologists in New York 
on April 1, 1979. 


For further information and reservations 
contact: 


Eugene Long, Jr., M.D. 
1729 Central Avenue 
Augusta, GA 30904 
(404) 738-4373 
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DIRECTOR OF OBSTETRICS/GYNECOL- 
OGY—Saginaw Cooperative Hospitals, Inc., 
a non-profit medical education corporation 
is seeking a certified Obstetrician-Gyne- 
cologist with subspecialty training, and in- 
terest in both undergraduate and graduate 
training. Undergraduate program is affili- 
ated with Michigan State University, Col- 
lege of Human Medicine. Residency pro- 
gram is accredited for four years of grad- 
uate education. Research opportunities 
available. Salary and fringe benefits are 
competitive. We are an Equal Opportunity 
Employer. 


Interested qualified applicants should 
contact: 


Thomas Cinque, M.D. 

Saginaw Cooperative Hospitals, Inc. 
1000 Houghton Avenue 

Saginaw, Michigan 48602 


Telephone: (517) 771-6878 





OBSTETRICS 
and 
GYNECOLOGY 


Opening for Board Certified or Board eligi- 
ble individual whose primary interest is Gyne- 
cology as head of Division of Gynecology. 
Rapidly growing Department in a metro- 
politan setting. Position open, to be commen- 


surate with credentials. Competitive salary. 
An Equal Opportunity, Affirmative Action Em- 
ployer. M./F. Reply to: 


Dr. Preston V. Dilts, Jr., 
Dept. of OB/GYN, 

Univ. of Tennessee 

Center for the Health Sciences, 
894 Madison Avenue, 
Memphis, TN. 38163. 











Flagyl inet ronidazole) 250 me. 


Warning š 
Metronidazole has been shown to be carcinogenic in 
mice and possibly carcinogenic in rats. (See Warnings.) 


Unnecessary use of the drug should be avoided. Its use 
Should be reserved for the conditions described in the 
Indications section 





Indications: For the treatment of symptomatic trichomoniasis in 
both females and males when the presence of the trichomonad 
has been confirmed by appropriate laboratory procedures (wet 
smears and/or cultures). Also for the treatment of asymptomatic 
females when the organism is associated with endocervicitis, 
cervicitis, or cervical erosion. T. vaginalis infection is a venereal 
disease and therefore, asymptomatic sexual partners of in- 
fected patients should be treated simultaneously if the organism 
is present. The decision to treat an asymptomatic male partner 
who has a negative culture or smear, or one in whom no Culture 
has been attempted, is an individual one. In any event, the con- 
sort should be treated with Flagyl in cases of reinfection, Flagyl 
is also indicated for acute intestinal amebiasis (amebic dyS- 
entery) anc for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS, the first trimester of pregnancy 
and a hypersensitivity to metronidazole. 


Warnings: Flagy! should not be used in the first trimester of 

pregnancy (see Contraindications), Use with discretion during 

the second and third trimesters of pregnancy and restrict to 

those pregnant patients not cured by topical measures. Flagyl 

metronidazole) is secreted in the breast milk of nursing mothers. 
is not known whether this can be injurious to the newborn. 

Ae lactation, an alternative method of feeding may 
elected. 


Note: Tumorigenicity Studies in Rodents. Metronidazole has 
shown evidence of tumorigenic activity in a number of studies 
involving chronic, oral administration in mice and rats. 

Most prominent among the effects in the mouse was the 
prn cf pulmonary tumorigenesis. This has been observed 
in all five reported studies in that species, including one study 
in which the animals were dosed on an intermittent schedule 
(administration during every fourth week only). The published 
results of one of the mouse studies indicate increases in the 
incidence of malignant oo as well as pulmonary neo- 
plasms associated with lifetime feeding of the drug. All these 
effects are statistically significant. 

Two long-term toxicity studies in the rat have been completed. 
There was a statistically significant increase in the incidence 
of various Coes, Даа mammary tumors, among 
female rats administered metronidazole over that noted in the 
concurrent female control groups. I 

Two lifetime tumorigenicity studies in hamsters have been 
performed and reported to be negative. ] | 

Metronidazole has been reported to potentiate the anticoag- 
ulant effect of coumarin and warfarin resulting in a prolongation 
or prothrombin time. This possible drug interaction should be 
considered when Flagy! is prescribed for patients on this type 
of anticoagulant therapy. 


Precautions: Mild leukopenia has been reported during Гр! 
use; total and differential leukocyte counts are recommended 
before and after treatment with the drug, especially if a second 
course is necessary Avoid alcoholic beverages during Flagyl 
therapy because abdominal cramps, nausea, vomiting, head 
aches and flushing may occur. Discontinue Flagyl отоу if 
abnormal neurologic signs occur. Exacerbation of moniliasis 
may occur. In amebic liver abscess, aspirate pus during metroni- 
dazole therapy. 
Adverse Reactions: Nausea, headache, anorexia, venting diar- 
thea, epigastric distress, abdominal cramping, constipal ion, a 
metallic, sharp and unpleasant taste, furry tongue, glossitis and 
stomatitis possibly associated with a sudden overgrowth of 
Candida, exacerbation of vaginal candidiasis, an occasional 
reversible moderate leukopenia, dizziness, incoordination and 
ataxia, numbness or paresthesia of an extremity, fleeting joint 
pains, confusion, irritability, depression, insomnia, mild ery- 
thematous eruptions, "weakness, urticaria, flushing, nasal 
congestion, dryness of the mouth, vagina or vulva, pruritus, 
dysuria, cystitis, a sense of pelvic ram dyspareunia, fever, 
polyuria, incontinence, decrease of libido, proctitis, pyuria and 
darkened urine have occurred in patients receiving the drug. 
Patients recaiving Flagyl may experience abdominal distress, 
nausea, vomiting, flushing or headache if alcoholic beverages 
are consumed. The taste of alcoholic beverages may also be 
modified. Flattening of the T-wave may be seen in ECG tracings. 
Dosage and Administration: For Trichomoniasis: The recom- 
mended dosage for both male and female is one 250-mg. tablet 
-— three times daily for seven days. When repeat courses of 
the drug are required, it is recommended that an interval of 4 to 6 
weeks elapse between courses and that the presence of the 
trichomonad be reconfirmed by appropriate laboratory measures. 
Total and differential leukocyte counts should be made before 
during and after retreatment. The male consort should be treated 
in any event in cases of reinfection. 
For Amebiasis: Adults: For acute intestinal amebiasis, 750 mg. 
orally three times daily for 5 to 10 days. 
For amebic liver abscess: Adults: 500 mg. or 750 mg. orally 
three times daily for 5 to 10 days. А Ж 
Children: 35 to 50 mg./kg. of body weight/24 hours, divided 
into three doses, orally for 10 days. 
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Address medical inquiries to: 

G. D. Searle & Co. 

Medical Communications Department, Box 5110 
Chicago, Illinois 60680 


- Jfmen suffered from the 
symptoms of trichomoniasis, 
they'd appreciate Flagyl. 


(metronidazole) 


Women with trichomoniasis 
have been grateful for the bene- 
fits of Flagyl therapy for over a 
decade. Most men have no symp 
toms and are not even aware that 
they have contracted trichomo- 
niasis, so they rarely appreciate 
Flagyl. Unless both sexual part- 
ners are diagnosed and treated 
simultaneously, reinfection from 
the consort is a probability (the 
"ping-pong effect) 

In the female, trichomoniasis is 
a multiorgan disease. Tricho- 
monads invade the vagina and 
are often deeply entrenched in 
the endocervix, Skene's and 
Bartholin's glands, the urethra 
and the bladder. Only the sys- 
temic action of Flagyl can elimi- 
nate trichomonads from these 
sequestered sites. 
In the male, only Flagyl can 
effectively eliminate trichomonads 
from the male genitourinary tract 
Thus, for the female Flagyl is 
the treatment of choice. For the 
male it is the only choice. And 
that's something they both can 
appreciate! 


Flagyl 


(metronidazole) 
250-mg. tablets 


SEARLE | Searle & Co. 
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Sure as a new day will dawn, | 
Peri-Colace works with gentle, proven predictability 


PERI-COLACE combines the gentle 
laxative and effective stool softener 
. so often needed when bowel motility 
is depressed. PERI-COLACE acts gently 
to induce peristalsis, while the stool- 
softening agent lets natural intestinal 
water permeate stools. 


PERI-COLACE is predictable —gentle 
evacuation usually occurs within 8 to 
12 hours. It is useful. in obstetrical 
patients, as well as іп geriatrics, pre- 
and postoperative patients, the con- 
valescent, in patients with medication- 
related suppression of bowel motility 
and children. 


PERI-COLACE —gentle, proven, pre- 
dictable. In capsule and liquid forms. 


PERIGOLAGE 


casanthranol and dioctyl sodium sulfosuccinate 


Gentle laxative plus stool softener 
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Today's teenager expects 
4 lot more than medicine from 


her doctor. 


The plight of todays teenager in these socially turbu- 
lent times is often precarious at best. According to a re- 
cent national survey, there has been a 3096 increase in 
teenage sexual activity in the last five years.' Also, half of 
all out-of-wedlock births are attributed to teens. Up to 
two-thirds of these are unwanted, unplanned births 
Trapped in the midst of rapidly changing sexual mores, 
the teenager is further beset by uncertainty, timidity, 
ignorance, and misinformation. 

Thats why todays younger patient needs and de- 
serves thorough counseling — underlined by compas- 
sion, reassurance, and trust — in many areas. These 
range from the basic facts of life, in some cases, to more 
serious subjects like venereal disease. But, no issue is 
more sensitive, or more in need of physician/patient 
exploration than that of contraception. 

Today, contraceptive counseling often culminates 
in the selection of a low-dose oral contraceptive like 
Brevicon. Brevicon offers a rate of efficacy comparable 
to higher-dose formulations and its incidence of men- 
strual irregularities is low. In 16,345 cycles among 1,168 
patients, there were 0.22 pregnancies per 100 woman 
years. Breakthrough bleeding occurred in 5.196 of cycles, 
and amenorrhea in 1.096 of cycles. Dropout rate due 
to menstrual irregularities during the crucial first three 
months was 3.496. 

Counseling, compassion, and Brevicon — a good 
combination for many of today’s teenage patients. 


tablets 


Brevicon Asign of the times 


(norethindrone 0.5 mg with ethinyl estradiol 0.035 mg) 


1. Zelnik, M. and Kantner, R.: Sexual and Contraceptive Experience of Young Married 
Women in the United States, 1976 and 1971. Family Planning Perspectives. Vol. 9, No. 2, 
March/April 1977. 

2. Monthly Vital Statistics Report: Natality Statistics, National Center for Health Statistics, 
Vol. 26, No. 5, September 1977. 

Note: Serious as well as minor side effects have been reported following 
the use of all oral contraceptives. These include thromboembolic dis- 
ease. The physician should remain alert to the earliest manifestations of 
any symptoms of serious disease and discontinue oral contraceptive 
therapy when appropriate. The physician should be fully aware of the 
prescribing information for this product. 

Please see-following page for summary of prescribing information. 
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(norethindrone 0.5 mg. with ethinyl estradiol 0.035 mg.) — 
Brevicon" 28-Day tabiets 
(21 norethindrone 0.5 mg. with ethinyl estradiol 
0.035 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


Ё 
-INDICATIONS O.C s are indicated for the prevention of pregnancy. The drop- 
|. Qut rate for medical reasons, as observed in the clinical trials conducted with 
/. BREVICON, appears to be somewhat higher than observed with higher dose 
Combination products. The dropout rate due to menstrual disorders and ir- 
| regularities was also somewhat higher, dropouts being equally split between 
menstrual disorders and irregularities and other medical reasons attributable 
to the drug. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM O0.C.s. 
Studies have shown a positive association between the dose of estrogens in 
0.C.s and the risk of thromboembolism. For this reason. it is prudent and in 
keeping with gooc principles of therapeutics to minimize exposure to estro- 
gen. The O.C. product prescribed for any given patient should be that product 
which contains the least amount of estrogen that is compatible with an ac- 
| ceptable pregnancy rate and patient acceptance. It is recommended that new 
— acceptors of 0.C.s should be started on preparations containing 0.05 mg or 
less of estrogen 


|. CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 
5). 2. 0.C.s should not be used in women who have or have had any of the 
following conditions: a. Thrombophlebitis or thromboembolic disorders. b 
Cerebral vascular or coronary artery disease. c. Markedly impaired liver func- 
lion. d. Known or suspected carcinoma of the breast. e. Known or suspected 
estrogen dependent neoplasia. f. Undiagnosed abnormal genital bleeding. 





WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 

. | marked in women over 35 years of age. Women who use 0.C.s should 
be stramgly advised not to smoke. 


The use of 0.C.s is associated with increased risk of several serious con- 
. | ditions including thromboembolism, stroke, myocardial infarction, liver 
- | tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
| | hypertension. Practitioners prescribing O.C.s should be familiar with the 
| 
A 





following information relating to these risks 


1. Thromboemboiic Disorders and Other Vascular Problems: An increased 
tisk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
tive risk for fatal venous thromboembolism; two British and three American 
Studies demonstrated an increased relative risk for non-fatal venous throm- 
| _boembolism. These studies estimate that users of O.C.s are 4 to 11 times 
;. more likely than nonusers to develop these diseases without evident cause. 
|. CEREBROVASCULAR DISORDERS. Two American studies demonstrated ап 
iF den De for uc which s ob vee sna in porah 
B ies. In a collaborative American study of cerebrovascular disorders in 
E women with and without predisposing causes, it was estimated that the rela- 
. tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
k highly significant association between O.C. use and stroke. Another British 
. long-term, follow-up study had suggested such an association in 1974, but 
. the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
_ the use of 0.C.s has been рого, confirming а previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of underlying risk factors for coronary artery disease 
_ (cigarette smoking, hypertension, hypercholesterolemia, obesity, diabetes. 
. history of preeclamptic toxemia) the higher the risk of developing myocardial 
Ё infarction, regardless of whether the patient was ап O.C. user or not. O.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
|. has been estimated that О.С. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myocardial infarction) are about twice 
. às likely to have a fatal myocardial infarction as nonusers who do not smoke. 
0.C. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke. and about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
importance of these relative risks, however, the baseline rates for various age 
pours must be given serious consideration. (The estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age proui consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derived from several national adverse reaction reporting 
Systems, British investigators concluded that the risk of thromboembolism 
. including coronary thrombosis is directly related to the dose of estrogen used 
in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
sociated with a higher risk of thromboembolism than those containing 0.05- 
| 0,08 mg of estrogen. Their analysis did suggest, however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
- ported by a study in the United States. Careful epidemiological studies to de- 
ermine the degree of thromboembolic risk associated with progestogen-only 
'0.C.s have not been performed. Cases of thromboembolic disease have been 
- feported in women using these products, and they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women per year from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits, and duration 
of use. The overall excess death rate annually from circulatory diseases for 
.. 0.C. users was estimated to be 20 per 100, ns 15-34 — 5 /100,000; 
ages 35-44 —33/100,000; ages 45-49 —.140/100,000). The risk is concen- 
trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of 0.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking, and dura- 
lion of use, nor to compare the effects of continuous vs. intermittent use. 
Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
or more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
Sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the contraceptive method (e.g. thromboem- 
bolic and thrombotic disease in the case of 0.C.s) plus the risk attributable to 
| Prey or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The study concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth, with the exception of 0.C.s in women over 40 who smoke. (The 
rates given for pill only/smokers for each age group are for smokers as a 
class. For "heavy" smokers (торе than 15 cigarettes а day), the rates given 
would be about double; for "light" smokers (less than 15 cigarettes a day). 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that O.C. 
sers who smoke, especially those over the age 0f 30, have a greater mortal- 

ity risk than О.С. users who do not smoke. 
TABLE 1. The annual number of deaths associated with control of fertility and 
no control per 100,000 nonsterile women by regimen of control and age of 





women аге: 

15-19 20-24 25-29 30-34 35-39 40-44 
No method 56 61 74 139 208 226 
Abortion only 1.2 1.6 1.8 17 1.9 12 
Pill only—nonsmokers 1.3 1.4 14 22 45 7.1 
Pill only—smokers 15 16 16 108 13.4 589 
1005 only 08. 10. 12 207 08 
Traditional 
contraception only 1.1 1.6 2.0 3.6 $0. 42 
‘Traditional contra- 
ception and abortion 02: 0:9. IRB 30.32 10.9 012 





| The risk of thromboembolic and thrombotic disease associated with O.C.s 
KË e a 


is further increased by hypertension: hypertipidemias, obesity, 

history of preeclampic toxemia and especi pU cigarette smoking. Based on 
the data currently available, the following gives a gross estimate of the 
risk of death from circulatory disorders associated with the use of 0.C.s: 


TABLE 2. Smoking habits and other predisposing conditions — risk as- 
sociated with use of 0.C.s 





Age Below 30 30-39 40+ 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 
(No predisposing conditions) D [1] C 
Nonsmokers 
(other predisposing conditions) C св BA 


A—Use associated with very high risk. С —Use associated with moderate risk. 
В — е associated with high risk. D — Use associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g.. thrombophlebitis, pulmo- 
nary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be 
suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of post-surgery thromboembolic complications has been re- 
ported in O.C. users. If feasible, 0.C.s should be discontinued at least 4 
weeks before surgery of a type associated with an increased risk of throm- 
boembolism or prolonged immobilization. Among patients with thromboem- 
bolic disease, the results of retrospective studies suggest the possibility of an 
increased risk for users who are of blood types A, B, or AB, as compared with 
those of type 0. Ocular Lesions: There have been reports of neuro-ocular le- 
Sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue 0.C. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
of either natural or synthetic estrogen in certain animal species increases the 
frequency of certain adenomas, benign or malignant, such as those of the 
breast, cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, none currently contained in O.C.s, have been noted to in- 
crease the incidence of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial carcinoma with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.s. Of the adenocar- 
сіпотаѕ found in women without predisposing risk factors for adenocar- 
cinoma of the endometrium (е.0., Душ bleeding at the time 0.C.s were 
first given, qo Stic ovaries) nearly all occurred in women who had used a 
sequential 0.C. These products are no longer marketed. No statistical associ- 
ation has been reported эрй ап increased risk of endometrial cancer in 
users of conventional combination or proges«ogen-only 0.C.s, although indi- 
vidual cases have been reported. Several studies have shown no increased 
risk of breast cancer to women taking 0.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s, a par risk was suggested for the subgroups of 0.C. 
users with documented benign breast disease and for long-term (2-4 years) 
users. One other study indicated an increasing risk of breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of O.C.s has been we'l 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of dap. within the first 6 months of pill use was 
Suggested to be predictive o Cop Hee after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary, there is at present no confirmed evidence from human 
Studies of an increased risk of cancer associated with O.C.s. Close clinical 
surveillance of all women taking 0.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal созү A appropri- 
ate diagnostic measures should be taken to rule out ТАМДЫ, men with 
à strong family history of breast cancer or who have breast nodules, fibrocys- 
lic disease or abnormal mammograms should be monitored with particular 
care if they elect to use O.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and hemorrhage of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study showed that О.С. formu- 
lations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it should be considered in women presenting with an "acute 
abdomen". The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may clearly snow a focal defect. Hepatic gen 
raphy may be a useful procedure in diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, and 
Malignancy in Female Offspring: The use of female sex hormones — both es- 
trogenic and progestational agents —during early pregnancy may seriously 
damage the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol. a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form of vaginal or cervical cancer that is ordinarily extreme! 
rare. This risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence at the present time that O.C.s further 
enhance the risk of developing this type of malignancy, such patients should 
be monitored with particular care if they elect to use O.C.s instead of other 
methods of contraception. Furthermore, a high [dk of women ex- 
sed to diethylstilbestrol (from 30 to 90%) have been found to have epithe- 
ial changes of the vagina and cervix. Although these changes are histologi- 
E ui benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the uro- 
genital tract. Although similar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including heart defects and limb 
defects, has been reported following use of sex hormones, including 0.C.s, 
in po папсу. In one case-control study it was estimated that there was а 
4.7-1010 increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones (0.C.s, hormonal withdrawal tests for pregnancy or 
attempted treatment for threatened abortion). Some of these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reduction defects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In a large prospective study, cardiovascular defects in 
children born to women who received female hormones, including 0.C.s, 
uU early pregnancy occurred at a rate of 18.2 per 1,000 births, compared 
to 7.8 per 1,000 for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective for these indications, and 
there is no evidence from well controlled studies that progestogens are effec- 
live for these uses. There is some evidence that triploidy and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing 0.C.s. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after Stopping 0.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sony of pregnancy should be considered at the time of the first missed 
pmo (or after 45 days from the last menstrual period if progestogen-only 
.C.s are used) and further use of O.C s should be withheld until pregnancy 
has been ruled out. It is recommended that for any patient who has missed 
two consecutive periods, pregnancy should be ruled out before continuing 
the contraceptive regimen. If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should be discussed in the light of these risks. It is also 
recommended that women who discontinue 0.C.s with the intent of becom- 
ing pregnant use an alternate torm of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no precise information is available on which to base this recom- 


diabetes, or combinations to 


to induce withdrawal bleeding should not be used as a test c 
pregnancy. 6. Gall Bladder Disease: Studies report an increased risk of ga 
bladder disease in users of 0.C.s or estrogens. In one study, an increase: 
risk appeared after 2 years of use and doubled after 4 ог 5 years of usp. | 
another study an increased risk was apparent betweeg 6 and 12 months с 
use. 7. Carbchydrate and Lipid Metabolic Effects: A decrease in glucose to 
erance has been observed in a significant percentage of patients on O.C.: 
For this reason, prediabetic and diabetic patients shouldebe carefully ol 
served while receiving O.C.s. An increase in triglycerides and total pho: 
pholipids has been observed in patients receiving 0.C.s. The clinical signif 
Cance of this finding is unknown. 8. Elevated Blood Pressure: An increase ii 
blood pressure has been reported with O.C. use. In some women, hyperte! 
Sion may occur within a few months of beginning O.C. use. In the first year c 
use, the nce of women with hypertension is low in users and may b 
no higher than that of a comparable group of nonusers. The prevalence i 
users increases, however, with longer exposure, and in the fifth year of use i 
two and a half to three times the reported prevalence in the first year. Age i 
also strongly correlated with the development of hypertension in O.C. user: 
Women with a history of elevated blood pressure (hypertension), preexistin 
renal disease, a history of toxemia or elevated blood pressure during pret 
nancy, a familial tendency to hypertension or its consequences, or a histor 
of excessive pod jain or fluid retention during the menstrual cycle may b 
more likely to p elevation of blood pressure when given 0.C.s ant 
therefore, should be monitored closely. Even though elevated blood pressur 
may remain within the "'normal'' range, the clinical implications of elevation: 
Should not be ignored and close surveillance is indicated, particularly fo 
women with other risk factors for cardiovascular disease or stroke. Hig) 
blood pressure may or may not persist after discontinuation of the O.C. € 
Headache: The onset or exacerbation of migraine or development of headach 
of a new pattern which is recurrent, persistent, or severe, requires discot 
tinuation of 0.C.s and evaluation of the cause. 10. Bleeding Irregularities 
Breakthrough bleeding, spotting, and missed menses are frequent reason 
for patients discontinuing O.C.s. In breakthrough bleeding, as in all cases c 
irregular bleeding from the vagina, nonfunctional causes should be borne і 
mind. In undiagnosed persistent or recurrent abnormal bleeding from th 
vagina, adecuate diagnostic measures are indicated to rule out pregnancy o 
malignancy. If pathology has been excluded, time or a change to anothe 
formulation may solve the problem. Changing to an O.C. with a higher estri 
gen content, while potentially useful in minimizing menstrual irregularit 
Should be done only if necessary since this may increase the risk of thron 
boembolic disease. Women with a past history of oligomenorrhea or seco! 
dary amenorrhea or young women without regular may have a ten 
ency to remain anovulatory or to become amenorrheic after discontinuatio 
of 0.C.s. Women with these preexisting problems should be advised of thi 
possibility and encouraged to use other contraceptive methods. Post-us 
anovulation, possibly prolonged, may also occur in women without previou 
irregularities. A higher incidence of galactorrhea and of шу tumor 
(е.0., adenomas) has been associated with amenorrhea in former user 
compared with nonusers. One study reported а 16-fold increased prevalenc) 
of pituitary prolactin-secreting tumors among patients with postpil 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidenc 
of impairment of fertility in women discontinuing 0.C.s in comparison wit! 
those discontinuing other methods of contraception. The impairment appear: 
to be independent of the duration of use of the preparations. While the im 
pairment diminishes with time, there is still an appreciable difference in thi 
results in nulliparous women for the O.C. and non-0.C. groups 30 month: 
after discortinuation of birth control. For parous women the difference is nt 
longer apparent 30 months after cessation of contraception. 12. Ectopk 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in сопігасег 
tive failures. However, in progestogen-only О.С. failures, the ratio of ectopi 
to intrauterine pregnancies is higher than in women who are not receivint 
0.C.s, since the drugs are more effective in preventing intrauterine than et 
topic pregnancies. 13. Breast Feeding: O.C.s given in the postpartum perici 
may interfere with lactation. There may be a decrease in the quantity ani 
quality of the breast milk. Furthermore, a small fraction of the hormone 
agents in 0.C.s has been identified in the milk of mothers receiving thesi 
drugs. The effects, if any, on the breast fed child have not been determined. | 
feasible, the use of O.C.s should be deferred until the infant has beer 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family histon 
should be taken prior to the initiation of O.C.s. The pretreatment and periodi 
prera examinations should include special reference to blood pressure 

reasts, abdomen and pelvic organs, including Papanicolaou smear and rele 
vant laboratory tests. As a general rule, O.C.s should not be prescribed foi 
longer than 1 year without another physical examination being performed. 2 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history o 
psychic depression should be carefully observed and the drug discontinued i 
depression recurs to a serious degree. Patients becoming significantly de 
pressed while taking O.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the сутра is 
drug related. 4. 0.C.s may cause some degree of fluid retention. They shoulc 
be prescribed with caution, and only with careful monitoring, in patients witt 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma or cardiac, hepatic or renal insuffi 
ciency. 5. Patients with a past history of jaundice during pregnancy have ar 
increased risk of recurrence of jaundice while receiving О.С. therapy. If jaur 
dice develops in any patient receiving such drugs, the medication should bi 
discontinued. 6. Steroid hormones may be poorly metabolized in patient: 
with impaired liver function and should be administered with caution in suc! 
patients. 7. O.C. users may have disturbances ín normal tryptophat 
metabolism which may result in a relative pyridoxine deficiency. The clinica 
significance of this is unknown. 8. Serum folate levels may be depressed b' 
0.C. mene Since the pregnant woman is predisposed to the developmen 
of folate ceficiency and the incidence of folate deficiency increases with ir 
creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping O.C.s, she may have a greater chance of developing folate de 
ficiency and complications attributed to this deficiency. 9. The pathclogis 
should be advised of O.C. therapy when relevant specimens are submitted 
10. Certain endocrine and liver function tests and blood components may bt 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX 
and X; decreased antithrombin 3; increased norepinephrine-induced platele! 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in 
creased circulating total thyroid hormone, as measured by prora Soa 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered 
d. Decreased pregnanediol excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue o! 
drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicillin V 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin 
primidone, analgesics, tranquilizers and antimigraine preparations. 0.C.s 
ey alter the effectiveness of other types of drugs, such as oral anticoagu 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive agents 
e.g.. а) vitamins and hypoglycemic S16 'ARCINOGENESIS 
Warnings. PREGNANCY Prognan category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of O.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis, liver tumors, cerebral hemorrhage, hypertension, gall bladde 
disease, congenital anomalies, neuro-ocular lesions, Oe thrombosis anc 
Optic neuritis. The following adverse reactions have reported in patient: 
receiving O.C.s and are believed to be drug related: bleeding irregular 
ities (breakthrough bleeding, ocd missed menses during treatment 
amenorrhea after галопу, gastrointestinal symptoms (nausea, vomiting 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuanct 
of treatment, edema, chloasma or melasma which may persist after drug is dis 
continued, breast changes (tenderness, enlargement, and secretion), into 
erance to contact lenses, gpl corneal curvature ena) change ir 
weight (increase or decrease), ge in cervical erosion and cervical secretion 
poe diminution in lactation when given immediately postpartum, cho 
estatic jaundice, migraine, increase in size of uterine leiomyomata 
rash (allergic), mental depression, reduced tolerance to carbohydrates, vag 
inal cancidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of 0.C.s, and the association has been 
neither confirmed nor refuted: -like syndrome, cataracts, changes 
in libido, chorea, changes in ap , cystitis-like syndrome, headache, ner 
vousness, dizziness, hirsutism, loss of hair, ma multiforme, erythema 
nodosum, hemorrhagic ое уле, ро function 
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he'll stay with it. 


Serious as well as minor side effects have been reported with the use 
of oral contraceptives. These include thromboembolic disease. The 
physician should remain alert to the earliest manifestations of any 


symptoms of serious disease or conditions and 
discontinue oral contraceptive therapy when 
appropriate. The physician should be fully 

familiar with the complete prescribing 
information for this product. 


Choose an oral contraceptive 
shell stay with. 


* Proven effectiveness with excellent cycle control 


* Low dropout rate due to breakthrough bleeding 
and spotting (based on 2.256 patients)* 
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Indication and usage — For prevention of pregnancy. Pregnancy rate using products with 235 mcg. ethinyl estradiol 
ог =50 mcg. mestranol is 1/100 woman-years. With —35 mcg. ethinyl estradiol, rate is slightly higher; with 
progestogen-only oral contraceptives (OCs), rate is about 3. Precise comparisons cannot be made. Rates for other 
methods have been published. Lu Risk — One study showed positive association between 
OC estrogen dose and thromboembolic risk. Thus, it is prudent and in keeping with good therapeutics to minimize 
estrogen exposure. Prescribe product containing the least amount of estrogen compatible with acceptable pregnancy 
tate and patient acceptance. Start new OC users on —50 mcg. estrogen. 

Contraindications — Thrombophlebitis, thromboembolic disorders, cerebral vascular disease, myocardial infarction 
or coronary artery disease, or past history of these; known or suspected breast carcinoma, estrogen-dependent 
neoplasia, or pregnancy; undiagnosed abnormal vaginal bleeding; markedly impaired liver function; past or present, 
benign or malignant liver tumors. 

Warnings 














Cigarette-smoking increases risk of serious cardiovascular side effects from OC use. Risk increases 
with age and heavy smoking (15 or more cigarettes/day) and is quite marked in women over 35. 0C 
users should be strongly advised not to smoke. 

OCs are associated with increased risk of several serious conditions including venous and arterial 
thromboembolism, thrombotic and hemorrhagic stroke, myocardial infarction, visual disorders, hepatic tumors, 
gallbladder disease, hypertension, fetal abnormalities. Practitioners should be familiar with the available 
information relating to these and other risks. 


1. Th lic di other vascular problems — Increased risk of thromboembolic and thrombotic 
disease associated with OCs is well established. A British study showed increased relative risk for fatal venous 
thromboembolism, 2 British and 3 U.S. studies increased relative risk for nonfatal venous thromboembolism. Two U.S. 
studies showed increased relative risk for stroke, not shown in prior British studies. It was estimated OC users were 
2-11 times more likely than nonusers to manifest these diseases without evident cause. In a British study of 
idiopathic deep vein thrombosis and pulmonary embolism, projected hospitalization rates for ages 16-40 were 
47/year/100,000 users and 5 for nonusers. In a British mortality study, overall excess mortality from pulmonary 
embolism or stroke was 1.3— 3.4 deaths /year/100,000 users and increased with age. Cerebrovascular Disorders — In 
a U.S. study of stroke with and without predisposing causes, risk of hemorrhagic stroke was estimated as 2 times 
greater and thrombotic stroke 4.0— 9.5 times greater in users. Mortality trends in 21 countries indicate that, since OC 
introduction, changes in mortality from nonrheumatic cardiovascular disease were associated with changes in the 
prevalence of OC use. The Royal College of GPs reported on its prospective study comparing users and nonusers: "A 
statistically significant higher rateof reporting of cerebrovascular accidents in Takers is evident, but the numbers are 
too small to justify an estimation of the degree of risk." They reported more superficial and deep vein thrombosis in 
users. A 1977 analysis showed a 5-fold increased mortality in users from circulatory diseases, mainly myocardial 
infarction (MI) and hemorrhagic stroke. Excess mortality was associated with age, smoking and duration of use. In 
1976 a British Family Planning Association study found a highly significant association between OC use and stroke 
though total numbers were small; the increased risk for venous thrombosis and pulmonary embolism was about 4-fold 
and statistically highly significant. Circulatory disease mortality was significantly greater in users. Myocardial 
Infarction — Ап increased risk of MI associated with OC use was reported in Britain, as previously suspected. The 
morbidity study found the greater the number of risk factors for coronary artery disease (smoking, hypertension, 
hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia) the higher the MI risk, regardless of OC use. 
OCs were considered an additional risk factor. The excess rate of fatal Ml in Britain was about 3,5/year/100,000 users 
aged 30— 39 and 20 for ages 40— 44. (These are based on British vital statistics with acute MI death rates 2— 3 times 
less than the U.S. Similar estimates for U.S. ere 25.7 for users aged 30—39 with predispositions vs. 1.5 without; for 
ages 40—44, 86.2 vs. 5.1.) Excess hospitalization rate for nonfatal MI in Britain was about 3.5/year/100,000 users 
aged 30—39 and 47 for ages 40— 44. Smoking is a major predisposing condition to MI. In terms of relative risk, 
nonsmoking OC users are twice as likely to have fatal MI as nonsmoking nonusers. Smoking users have a 5-fold 
greater risk of fatal MI as nonsmoking users, but a 10—12-fold greater risk than nonsmoking nonusers. Amount of 
smoking 1 an important factor. In determining importance of these risks, give serious consideration to rates in table 
below. Importance of other predispositions cited above in determining relative and absolute risks has not been 
quantified; it is likely the same synergism exists, but perhaps to a lesser extent. 


Estimated Mortality Rate from Myocardial Infarction per 100.000 Women/Year 






Aged 30-39 Aged 40-44 
Users Nonusers Users Nonusers 
All smokers 10.2 26 62.0 15.9 
2: 15 cigarettes daily 13.0 51 78.7 313 
« 15 cigarettes daily 47 0.9 28.6 57 
Nonsmokers 18 12 10.7 74 
Smokers and nonsmokers 54* 19 328 17 


Risk of Dose — Reports of thromboembolism after use of OCs with 250 mcg. estrogen feceived by drug safety 
committees in Britain, Sweden and Denmark were compared with the distribution expected from market research 
sales estimates. A positive correlation was found between estrogen dose and reporting of thromboembolism, 
including coronary thrombosis, in excess of that predicted by sales. OCs with —100 mcg. estrogen were associated 
with higher thromboembolism risk than those with 50— 80 mcg. The authors suggested that estrogen quantity may 
not be the sole factor. Any influence of progestogens was not considered, which may be responsible for certain 
discrepancies in the data. No significant differences were noted between OCs containing the same estrogen dose nor 
between ethinyl estradiol and mestranol. Studies on thromboembolic risk with progestogen-only OCs have not been 
done. Cases have been reported for these OCs and they are not presumed free of excess risk. In a U.S. case-controlled 
study, relative risk of OC use 1 month before hospitalization for various types of thromboembolism was calculated. If 
relative estrogenic potency and possible influence of different progestogens are ignored, OCs may be divided into 
those with <100 mcg. and those with =100 mcg. estrogen. For all cases combined, larger doses were associated with 
only slightly higher relative risk; for idiopathic cases relative risk was doubled with larger doses, but confidence limits 
overlapped and differences were not significant. Apparently there was no increased risk for cases with 
predispositions. Thromboembolic risk in users and nonusers increases with age. OCs have been considered an 
independent risk factor. Excess Mortality from Circulatory Diseases —A U.K. prospective study estimated annual 
mortality from circulatory diseases for OC users and nonusers according to age, smoking habits and duration of use. 
Excess mortality was 20/100,000 users (5 for ages 15—34, 33 for ages 35-44, 140 for ages 45— 49), the risk being 
concentrated in older women, long-term users, and smokers. Interrelationships of age, smoking and duration of use 
could not be examined, nor could effects of continuous vs. intermittent use. Though circulatory mortality was increased 
10-fold in users of >5 years, all deaths were in women over age 34. Until more under-35 users of 5+ continuous years 
are available, size of relative risk for this age group cannot be given. Risk of circulatory disease may have persisted 
after discontinuance of OCs. One study estimated risk of death with various contraceptive methods, each estimate 
including risk of method (e.g., thromboembolism for OCs) plus risk due to pregnancy or abortion in cases of method 
failure. This latter risk varies with effectiveness. It concluded mortality with all methods is low and below that of 
childbirth, except for OC users over 40 who smoke. Heavy smokers have double the risk of smokers as a class, light 
smokers about half. Mortality associated with OC use in nonsmokers over 40 is higher than with any other method in 
that age group. Lowest mortality is with the condom or diaphragm backed up by early legal abortion. Risk of 
thromboembolic and thrombotic disease associated with OCs increases with age after 30 and, for MI, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia, and especially 
cigarette — Based on current data, the chart gives gross estimates of risk of death from circulatory disorders 
associated with OCs: 


Risk is: A—very high, B—high, C — moderate, D — low. Ag: <30 30-39 =40 
Heavy smokers (= 15/day) C B A 
Light smokers (<15/day) D C B 
Nonsmokers, no predispositions D CD C 
Nonsmokers, with predispositions C С.В ВА 


hat аар alee аА aisle nias Uo СРЕО Se ЕНЕР CR RENE 
Physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic disorders (e.g... 
thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary artery disease, myocardial 
infarction, retinal thrombosis, mesenteric thrombosis). Should any of these occur or be suspected, discontinue OCs 
immediately. A 4—7-fold increased risk of postsurgery thromboembolism was reported in users; if feasible 
discontinue OCs at least 4 weeks before elective surgery or during prolonged immobilization and do not resume until at 
least 4 weeks postsurgery. Thromboembolic risk may be increased for users with blood types A, B or AB. 2. —- 
lesions —Neuro-ocular lesions such as optic neuritis or retinal thrombosis have been associated with OCs. 
Discontinue if there is unexplained, gradual or sudden, partial or complete loss of vision; proptosis or diplopia; 
papilledema; or evidence of retinal vascular lesions. Institute diagnostic and therapeutic measures. 3. Carci - 
Long-term estrogen in certain animals increases carcinomas such as those of breast, uterus, cervix, vagina, ovary, 
liver, pituitary. Some synthetic progestogens, rone currently in OCs, increase incidence of benign and malignant 
mammary nodules in dogs. There is now evidence that estrogens increase risk of human endometrial carcinoma. In 
several case-controlled studies increased relative risk (3.1— 13.9 times) associated endometrial carcinoma with 
prolonged estrogen for menopausal symptoms. Risk was independent of other known risk factors and depended on 
duration of use and dose. This is supported by increased endometrial cancer incidence since 1969 in 8 U.S. areas with 
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cancer-reporting systems, which тау to rapidly expanding estrogen use. There is no evidence that natural 
estrogens are more or less hazardous than synthetics at equi-estrogenic doses. Of the first 30 cases of endometrial 


carcinoma in OC users under 40, those without predispositions (e.g., irregular bleeding before OCs, polycystic varies) 
occurred nearly always with no-longer-marketed sequential OCs. No statistical association is reported suggesang 
increased endometrial cancer with combination or ie OCs, though individual cases rave De 
reported. Studies show no increased breast cancer with OCs or estrogens. However, greater risk was noted in OC us 
with benign breast disease or long-term (2— 4 years) use. Risk of breast cancer with menopausal estrogens rose and 
further increased with duration of follow-up. Decreased benign breast tumors in OC users is well known. Some studies 
suggested increased risk of cervical dysplasia, erosion and carcinoma in long-term users; cause and effect is not 
established. Cervical microglandular hyperplasia has been reported. In summary, there is no confirmed evidence from 
human studies of increased cancer risk with OCs. Close surveillance is, however, essential. In undiagnosed persistent 
or recurrent abnormal vaginal bleeding, consider nonfunctional causes and take appropriate diagnostic measures to 
rule out malignancy. Carefully monitor users with a strong family history of breast cancer or with breast nodules, 
с" же. recurrent cystic mastitis, bm uem fea or икн йик. 4. шшш. 
atomas. hamartomas. cepeneratmi : г іа, һетапвіотаѕ hepatocellular 
carcinoma. etc. have been associat Wh [org YE o nnt iti high hormonal patency” were 
associated with higher risk. Though benign these hepatic lesions may rupture and cause fatal hemoperitoneum in 
short- or long-term users. Two studies related risk to duration of use, being much greater after —4 years. Consider 
such lesions in users with abdominal pain, tenderness, mass or shock. About 25% present with abdominal masses; up 
to half with acute hemoperitoneum. Routine radiologie and lab studies may not be helpful; liver scans may show а 
focal defect. Hepatic arteriography or CAT may be useful in diagnosis. Hepatocellular carcinoma was noted in a few 
users. OCs are pont a in nd of past ин benign or malignant eC. k Hi 
n penam beth i fects, malignancy in offspring — Estrogens or progestogens during early pregnancy may 
seriously damage offspring. Females Кы in utero to DES and other nonsteroidal estrogens may have increased 
risk of vaginal or cervical cancer. Though OCs may not enhance this risk, monitor such patients carefully. From 
30— 90% of DES-exposed women develop benign vaginal or cervical adenosis, which could be premalignant. Males so 
exposed may develop urogenital defects. Other estrogens may mimic DES. Reports relate fetal exposure to female sex 
hormones and congenital anomalies, e.g., multiple anomalies described by VACTERL for vertebral, anal, cardiac, 
tracheoesophageal, renal and limb defects. There appears preferential expression by males. There was a 4.7-fold 
increased risk of limb-reduction defects in infants in utero to sex hormones (OCs, hormonal withdrawal 
pregnancy tests or treatment for threatened abortion). Some exposures were very short, being only a few days. 
Cardiovascular defects in children exposed to female hormones, including OCs, during early pregnancy occurred at 
18.2/1000 births, compared to 7.8 for those unexposed (P<.05). Female sex hormones were used for threatened or 
habitual abortion, but there is considerable evidence estrogens are ineffective and no evidence progestogens are 
effective. Triploidy and possibly other polyploidy may be increased in abortuses from women becoming pregnant soon 
post-OC. These almost always abort spontaneously. It is unknown if spontaneous abortion is increased soon after 
stopping OCs. Safety of OCs in pregnancy has not been demonstrated. Rule out pregnancy in using OCs and always 
consider it if withdrawal bleeding does not occur. If 2 consecutive periods are missed rule out pregnancy before 
continuing. If user deviates from regimen, consider келп at first missed period and withhold OCs. If pregnancy is 
confirmed, apprise patient of potential fetal risks and discuss continuation of pregnancy. Users discontinuing for 
pregnancy should use alternative contraception for 3 months before attempting to conceive, though this is not based 
on precise information. Do not use progestogen-only or progestogen-estrogen drugs as pregnancy tests. 
s раа ius тар Seca cor appeared end had scirem dod á years in уу 
ар їп 6—12 months' use in А etum à ipi ism — Decrea: jucose tolerance 
occurs in a significant number of users; carefully observe diabetic and prediabetic patients. Triglycerides and total 
phospholipids may increase. 8. Elevated blood pressure (BP) occurs in some users in a few months, and degree may 
relate to progestogen dose. Hypertension prevalence in users is no higher than in nonusers in the first year, but 
increases with longer exposure; in the 5th year it is 212—3 times the first year. Age is strongly correlated with 
hypertension in users. Those with history of elevated BP (hypertension), pre-existing renal disease, history of toxemia 
or elevated BP in pregnancy, familial tendency to hypertension or its consequences, or history of excessive weight n" 
or fluid retention during menstrual cycles may be more likely to develop elevated BP on OCs and thus should be 
monitored closely. Even though elevated BP may be in the "normal" range, do not ignore clinical implications. Follow 
closely, particularly those with other risk factors for cardiovascular disease or stroke. m BP may or may not persist 
after stopping OCs. 9. Headache — Onset or exacerbation of migraine or development of headache of a new pattern 
that is recurrent, persistent or severe requires stopping OCs and evaluating cause. 10. тозо шн. 
Breakthrough bleeding (BTB), spotting and amenorrhea are frequent reasons for discontinuing. Їп ВТВ, as in all cases. 
cf irregular bleeding, consider nonfunctional causes. In undiagnosed persistent or recurrent bleedi le out 
pregnancy or malignancy. If pathology is excluded, time or changeto another product may suffice. Change to a higher 
estrogen OC only when necessary as this may increase thromboembolic risk. with a history of oligomenorrhea or 
secondary amenorrhea or without established regular cycles may be anovulatory or amenorrheic after discontinuing. 
Those with such problems should be so informed and other methods encouraged. Post-use anovulation, possibly 
prolonged, may occur in women without previous irregularities. Higher incidence of galactorrhea and of pituitary 
tumors (e.g., adenomas) has been associated with postpill amenorrhea. One study reported 16-fold increased 
prevalence of pituitary prolactin-secreting tumors in patients with postpill amenorrhea when galactorrhea was 
present. 11. Ectopics —In failures with combination OCs, the ratio of ectopic to intrauterine pregnancies is по higher 
than in nonusers. There may be an increased risk of ectopics after discontinuing. 12. Breast feeding 00s may 
decrease quantity and quality of milk. A small fraction of OC steroids appears in milk. Effects if any on the child are 
unknown. If feasible defer OCs until after weaning. 13. Infertility may occur in women discontinuing OCs, which 
appears independent of duration of use. While impairment diminishes with time, there is still an appreciable 
difference in nulliparous but not parous women after 30 months; difference is negligible after 42 months. 
Precautions — Conduct complete history and physical prior to OC use and annually thereafter. Include breasts, 
abdomen and pelvis, with BP, рар and lab tests. Pre-existing uterine leiomyomata may enlarge. Mental depression 
may occur; with positive history, observe carefully and discontinue if serious recurrence. Fluid retention may occur; 
prescribe cautiously and monitor carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or renal 
dysfunction. History of jaundice in pregnancy increases risk of recurrence on OCs; observe carefully and discontinue if 
jaundice occurs. Steroids may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan 
metabolism may be disturbed and result in pyridoxine deficiency; megaloblastic anemia has been reported. Serum 
folate may be depressed and may be exacerbated in post-OC pregnancy. Advise pathologist of OC use when submitting 
specimens. Endocrine and liver function tests may be altered; repeat abnormal tests after stopping for 2 months. 
These have been observed: increased BSP retention and other abnormalities in liver function tests; increased 
prothrombin and coagulation factors VII, VIII, IX, X; decreased antithrombin Ill, increased platelet aggregability; 
increased thyroid-binding globulin leading to increased circulating total thyroid hormone (PBI, Т“); decreased T^ 
uptake, unaltered free Т“; decreased pregnanediol excretion; reduced metyrapone response; increased blood 
transcortin, corticosteroid, triglyceride, phospholipid; reduced serum folate: impaired glucose tolerance; altered 
plasma trace minerals. Influence of prolonged OC use on pituitary, ovarian, adrenal, hepatic, or uterine function, oron 
immune response is not established. OCs may mask onset of climacteric. Information for patients —see patient 
labeling. Drug interactions — OC effectiveness may be decreased and more ВТВ occur with rifampicin, isoniazid, 
ampicillin, neomycin, penicillin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, phenylbutazone, analgesics, tranquilizers, antimigraines. OCs may alter effectiveness of drugs such as 
oral anticoagulants, anticonvulsants, tricyclic antidepressants, antihypertensives, vitamins, hypoglycemics. 
Adverse Reactions — Increased risk of the following serious adverse reactions has been associated with OCs: 
thrombophlebitis and thrombosis; pulmonary embolism; myocardial infarction and coronary thrombosis; cerebral 
thrombosis; cerebral hemorrhage; hypertension; gallbladder disease; benign adenomas and other hepatic lesions, 
with or without intra-abdominal bleeding; congenital abnormalities. There is evidence of association between the 
following conditions and OCs, though confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiari 
syndrome, neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following have been reported with OCs 
and are believed drug related: nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, spotting, 
change in menstrual flow, dysmenorrhea, amenorrhea during and after use, infertility post-OC, edema, chloasma or 
melasma, which may persist post-OC, breast changes (tenderness, enlargement, secretion), weight changes, change 
in cervical erosion and secretion, endocervical hyperplasia, lactation decrease, cholestatic jaundice, migraine, 
enlarged uterine leiomyomata, allergic rash, mental depression, reduced carbohydrate tolerance, vaginal 
candidiasis, change in corneal curvature (steepening), intolerance to contact lenses. The following have been 
reported and association has not been confirmed or refuted: premenstrual-like syndrome, cataracts, libido changes, 
chorea, appetite changes, cystitis-like syndrome, headache, paresthesia, nervousness, dizziness, auditory 
disturbances, rhinitis, fatigue, backache, hirsutism, scalp hair loss, erythema multiforme or nodosum, hemorrhagic 
eruption, itching, vaginitis, porphyria, impaired renal function, anemia, pancreatitis, hepatitis, colitis, gingivitis, 
lupus erythematosus, rheumatoid arthritis, pituitary tumors (e.g., adenoma) with amenorrhea and/or galactorrhea 
after use, endometrial, cervical and breast carcinoma. 
Acute overdosage —Serious ill effects have not been reported after large acute doses of OCs in young children, but 
nausea and withdrawal bleeding might occur. 
Important note — Full prescribing information should be consulted prior to use and is available on request. 
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- Estradiol..theonly estrogen necessary 
in estrogen replacement therapy — 


ESTRAGE 
(ESTRADIOL 


1-те. and 2-mg. scored tablets 





Estradiol, the active estrogen at the 
cellular level 


Estradiol is the primary estrogen of the human 
ovary—estrone and estriol are considered 

its oxygenated metabolites'—and the major 
estrogen secreted during the reproductive 

life of the woman.? 


Estradiol, not estrone, is the logical 
estrogen to replace 


At menopause the normal cyclical production 
of estradiol declines, resulting for many 
women in the unpleasant symptoms of 
estrogen deficiency—hot flushes and atrophic 
vaginitis being the most common. ESTRACE 
provides the estradiol the ovary produced in 
the premenopausal years. 


ESTRACE...the orally effective 
estradiol 


Estradiol was long thought desirable in oral 
estrogen replacement therapy, but adminis- 
tration was not practical owing to erratic 
absorption. With the technique of microniza- 
tion, dependable oral absorption has been 
demonstrated. 
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ESTRACE is rapidly absorbed, active at the 
cellular level, and follows the normal meta- 
bolic pathways in its utilization by the body. 
ESTRACE provides objective* and clinical 
evidence? of ready availability and biologic 
activity because estradiol can be assayed 
in plasma. 
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Easy to titrate to lowest effective 
dosage 


ESTRACE is easy to titrate up or down as 
necessary for the individual patient to arrive 

at the lowest effective dose as soon as possible. 
Available in 1-mg. and 2-mg. scored tablets, 
ESTRACE is usually effective in a single dose 

of 2 mg. per day, administered on a cyclic basis. 


References: 1. Murad F, Gilman AG: Estrogens and progestins, 
in Goodman L, Gilman A (eds): The Pharmacological Basis 
of Therapeutics, ed 5. New York, Macmillan Publishing Co, 
1975, p 1423. 

2. Klopper A: Treatment of infertility and menopausal 
symptoms. Br Med J 2:414—416, Aug 1976. 

3. Callantine MR, Martin PL, Bolding OT, et a/: Micronized 
17 g-estradiol for oral estrogen therapy in menopausal 
women. Obstet Gynecol 46:37, July 1975. 

4. Yen SSC, Martin PL, Burnier AM, et al: Circulating 
estradiol, estrone and gonadotropin levels following the 
administration of orally active 17 g-estradiol in post- 
menopausal women. J Clin Endocrinol Metab 40:518, 
March 1975. 


See following page for prescribing information. 
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~ (ESTRADIOL) 


. 1-mg. and 2-mg. scored tablets 


Warning 


1, ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
CARCINOMA. Three independent case control studies have shown an increased risk 
of endometrial cancer in postmenopausal women exposed to exogenous estrogens 
for prolonged periods.1-3 This risk was independent of the other known risk factors 
for endometrial cancer. These studies are further supported by the finding that inci- 
dence rates of endometrial cancer have increased sharply since 1969 in eight 
different areas of the United States with population based cancer reporting systems, 
an increase which may be related to the rapidly рак Jy of estrogens durin 

the last decade.4 The three case control studies reported that the risk of endometria 
cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
tisk appears to depend on both duration of treatment! and on estrogen dose.3 In 
view æf these findings, when estrogens are used for the treatment of menopausal 
symptoms, the lowest dose that will control symptoms should be utilized and 
medication should be discontinued as soon as possible. When prolonged treatment 
is medically indicated, the patient should be reassessed on at least a semiannual 
basis to determine the need for continued therapy. Although the evidence must be 
considered preliminary, one study suggests that cyclic administration of low doses 
of estrogen may carry less risk than continuous administration;3 it therefore appears 
prudent to utilize such a regimen. Close clinical surveillance of all women takin 

estrogens is important. In all cases of undiagnosed persistent or recurring abnorma 
vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
ma vins There is no evidence at present that "natural" estrogens are more or 
less hazardous than flares estrogens at equiestrogenic doses. ' 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. The use of female 
sex hormones, both estrogens and progestagens, during early pregnancy may 
seriously ur the offspring. It has been shown that females exposed /n utero to 
diethylstilbestrol, a non-steroidal estrogen, have an increased risk of n 
later life a form of vaginal or cervical cancer that is ordinarily extremely rare.5.6 This 





risk has been estimated as not greater than 4 per 1000 exposures.? Furthermore, a 


high percentage of such exposed women (from 30 to 90 percent) have been found 
to have vaginal adenosis,8:12 epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are precursors 
of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart defects and limb reduction 
defects.13:16 One case control studylé estimated a 4.7-fold increased risk of limb 
reduction defects in infants exposed /л utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened 
abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 
been used during pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that oe are ineffective for these indications, 
and there is no evidence from well controlled studies that progestagens are effective 
for these uses. If Estrace® is used during pregnancy, or if the patient becomes preg- 
nant while taking this drug, she should be pid of the potential risks to the fetus 
and the advisability of pregnancy continuation. 


Clinical Pharmacology — 17 B-Estradiol is the most potent physiologic estrogen and, in 
fact, is the major estrogenic hormone secreted by the human. Estradiol in Estrace® has 
been micronized and 

- gastrointestinal tract.17 


- Indications: Estrace® is indicated іп the treatment of: 1. Moderate to severe vasomotor 
| pions associated with the menopause. (There is no evidence that estrogens are 

lective for nervous symptoms or depression which might occur during menopause, and 
- they should not be used to treat these conditions.) 2. ba rig Ver 3. Kraurosis 
| vulvae. 4. Female hypogonadism. 5. Female castration. 6. Primary ovarian failure. 
. ESTRACE® HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
| Ат AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
| А 


Contraindications: Estrogens should not be used in women (ог men) with any of the 
| following conditions: 1. Known or suspected cancer of the breast except in appropriately 
selected patients with progressing inoperable or radiation resistant disease. 2. Known or 
suspected estrogen-dependent neoplasia. 3. Known or suspected pregnancy (See Boxed 
Warning). 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or 
thromboembolic disorders. 6. A past history of thrombophlebitis or thromboembolic dis- 
orders associated with previous estrogen use (except when used in treatment of breast 
or prostatic malignancy). 


Warnings: There is now evidence that estrogens increase the risk of carcinoma of the 
. endometrium in humans. (See Boxed Warning.) At the present time there is no evidence 
that estrogens given to postmenopausal women increase the risk of cancer of the breast. 
However, women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease, or abnormal mammograms should be administered an 
estrogen with caution and a careful breast examination should be performed. A recent 
study has reported a 2 to 3-fold increase in the risk of surgically confirmed gall bladder 
disease in women receiving postmenopausal estrogens.18 An increased risk of post-sur- 
gery thromboembolic complications has been reported in users of oral contracep- 
tives.19.20 If feasible, estrogen should be discontinued at least 4 weeks before, and not 
resumed until at least 4 weeks after, surgery of the type associated with an increased 
risk of thromboembolism. Estrogens should not be used in persons with thromboembolic 
disorders and they should not be used (except in treatment of malignancy) in persons 
with a history of such disorders in association with estrogen use or in patients with 
cerebral vascular or coronary artery disease. Benign hepatic adenoma should be con- 
sidered in estrogen users having abdominal pain and tenderness, abdominal mass, or hy- 
povolemic shock. Hepato-cellular carcinoma has also been reported in women taking 
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emonstrated to be rapidly and effectively absorbed from the 


Estradiol...the only estrogen necessary : 
rogen replacement therapy \ 


estrogen-containing oral contraceptives.21 The relationship of this malignancy to these 
drugs is not known at this time. There is now evidence that elevated blood pressure oc- 
curs with use of estrogens in the menopause? and blood pressure should be monitored 
with estrogen use, especially if high doses are used. Diabetic patients taking estrogens 
should be carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 


Precautions: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pressure, breasts, abdomen, and 
pee organs, and should include a Papanicolaou smear. Conditions which might be in- 
luenced by fluid retention such as epilepsy, migraine, and cardiac or renal dysfunction, 
require careful observation. Certain patients may develop undesirable manifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine bleedin; 
mastodynia, etc. Patients with a history of depression should be carefully observed. 
Preexisting uterine fibromyomata may. increase in size while using estrogen. The 
pathologist should be advised of estrogen therapy when relevant specimens are submit- 
ted. If jaundice develops in any patient receiving estrogen, the medication should be dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
in patients with impaired liver function. Estrogens should be used with caution in pa- 
tients with metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. Estrogens should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of estrogen: a. Increased sulfobromophthalein retention; 
b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; in- 
creased ТЕК ЕЗИ nuca platelet aggregability; c. Increased thyroid binding 
lobulin (TBG) leading to increased circulating total thyroid hormone, as measured p 
BI, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered; d. Impaired glucose 
tolerance; e. Decreased нча excretion; f. Reduced response to inetyrapone 
test; g Reduced serum folate concentration; h.Increased serum triglyceride and 
phospholipid concentration. As a general principle, the administration of any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in human milk. 


Adverse Reactions: The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: Breakthrough bleeding, spotting, 
change in menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and after treatment; Increase in size of uterine fibromyomata; Vaginal candidiasis; 
Change in cervical eversion and in degree of cervical secretion; Cystitis-like от 
Tenderness, enlargement, secretion of the breasts; Nausea, vomiting; Abdominal cramps, 
bloating; Cholestatic jaundice; Chloasma or melasma which may persist when drug is 
discontinued; Erythema multiforme; Erythema nodosum; Hemorrhagic eruption; Loss of 
scalp hair; Hirsutism; Steepening of corneal curvature; Intolerance to contact lenses; 
Headache, migraine, dizziness; Mental depression; Chorea; Increase or decrease in 
wa " Reduced carbohydrate tolerance; Aggravation of porphyria; Edema; Changes 
in libido. 


Overdosage: Serious ill effects have not been reported following the ingestion of large 
doses of estrogen-containing oral contraceptives by young children. Overdosage of 
estrogen may cause nausea, and withdrawal bleeding may occur in females. 


Dosage and Administration: 1. Given cyclically for short term use Xe For treatment 
of moderate to severe vasomotor рот, atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be 
chosen and medication should be discontinued as ey as possible. Administration 
should be cyclic (е.р., 3 weeks оп and 1 week off). Attempts to discontinue or taper 
medication should be made at 3 to 6 month intervals. The usual initial dosage range is 1 
or 2 mg. daily of micronized estradiol adjusted as necessary to contro ene 
ampon, The minimal effective dose for maintenanace therapy should be determin 
itration. 
2. Given pem Female hypogonadism; female castration; primary ovarian failure. 
Treatment is usually initiated with a dose of 1 or 2 mg. daily of micronized estradiol, ad- 
justed as necessary to control pemg symptoms; the minimal effective dose for 
maintenance therapy should be determined by titration. 
Treated patients with an intact uterus should be monitored closely for signs of en- 
dometrial cancer and appropriate diagnostic measures should be taken to rule out malig- 
nancy in the event of persistent or recurring abnormal vaginal bleeding. 


References: (1) Ziel HK, Finkel WD: N Engl J Med 293.1167, 1975; (2) Smith DC, et al: N Engl J 
Med 2931164, 1975; (3) Mack TM, et al: N Engl J Med 294:1262, 1976; (4) Weiss NS, et al: 
N Engl J Med 294.1259, 1976; (5) Herbst AL, et al: N Engl J Med 254.878, 1971; (6) Greenwald Р, 
et al: N Engl J Med 285.390, 1971; (7) Lanier A, et al: Mayo Clin Proc 48793, 1973; (8) Herbst A, 
et al: Obstet Gynecol 40.287, 1972; (9) Herbst A, et al: Am J Obstet Gynecol 7/8607, 1974; 
(10) Herbst A, et al: N Engl J Med 292.334, 1975; (11) Stafl A, et al: Obstet Gynecol 43:118, 1974; 
(12) Sherman Al, et al: Obstet Gynecol 44:531, 1974; (13) Gal |, et al: Nature 276.83, 1967; 
(14) Levy EP, et al: Lancet 7:611, 1973; (15) Nora Ј, Nora A: Lancet 7:941, 1973; (16) Janerich DT, 
et al: N Engl J Med 297:697, 1974; (17) Yen SSC, et al: J Clin Endocrinol Metab 40518, 1975; 
(18) Boston Collaborative Drug Surveillance Program: N Engl J Med 290.15, 1974; (19) Vessey MP, 
et al: Br Med J 3:123, 1970; (20) Greene GR, Sartwell PE: Am J Public Health 62680, 1972; 
(21) Mays ET, et al: JAMA 235730, 1976; (22) Pfeffer RI, Van Den Noort S: Am J Epidemiol 
103.445, 1976. 

How Supplied: Estrace 1 mg; lavender scored tablets, NDC 0087-0755-01, bottles of 
100. Estrace 2 mg; turquoise scored tablets, NDC 0087-0756-01, bottles of 100. 


| Full prescribing information is available in the Estrace physician package insert. | 
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PACIFIC NORTHWEST OBSTETRICAL AND GYNECOLOGICAL ASSOCIATION 
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Each white tablet contains 0.5 mg norethindrone and 0.035 mg ethinyl 
| estradiol. Each green tablet in the 28-day regimen contains inert ingredients 


low hormonal content/high patient acceptability 











Low hormonal content, yet highly effective 

ModiCon combines a low dose of estrogen (0.035 mg 
ethinyl estradiol) with a low dose of progestin 

(0.5 mg norethindrone). In clinical trials, the pregnancy 
rate in 4468 patients completing 16,345 cycles was 
only 0.22 per 100 woman-years. 


Good patient acceptability with low incidence 

of amenorrhea and good cycle control* 

With ModiCon, the majority of women who start with it 
stay with it. 

* — Throughout clinical trials, the total incidence of 
amenorrhea was only 4.0%. The average cycle dropout 
rate during the first three months because of menstrual 
disorders was only 4.296. 


ModiCon is available in both 21 and 28-day regimens 
in the unique DIALPAK* Tablet Dispenser. 


See the complete Prescribing Information for this product, n———— 


a summary of which is on the next page. ModiCon 
GS RE MR E T€ E SO 5С 


*Serious as well as minor side effects have been reported with the use of oral 
contraceptives. These include thromboembolic disease. The physician should remain 
alert to the earliest manifestations of any symptoms of serious disease and 
discontinue oral contraceptive therapy when appropriate. The physician should be 
fully aware of the complete Prescribing Information for this product. 


*Trademork 
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INDICATION: CONTRACEPTION. The pregnancy rate in women using conventional combination oral contraceptives (containing 
35 mcg or more of ethinyl estradiol or 50 mcg or тоге of mestranol) is generally reported as less than one pregnancy per 
100 woman-years of use. Slightly higher rates (somewhat more than one pregnancy per 100 woman-years of use) are 
reported for some combination products containing 35 mcg or less of ethinyl estradiol, and rates on the order of three 
pregnancies per 100 woman-years are reported for the progestogen-only oral contraceptives. Table 1 gives ranges of 
pregnancy rates reported in the literature for other means of contraception. The efficacy of these means of contraception 
rebeldes eE Adi a il to the method. 

Table 1: Pregnancies Per 100 Wemen-Years. IUD, less than 1-6; Diaphragm with spermicidal product (creams or jellies), 2-20; 
Condom, 3-36; Aerosol foams, 2-29; Jellies and creams, 4-36; Periodic abstinence (rhythm) all types, less than 1-47; 1, 
Calendar method, 14-47; 2. Temperature method, 1-20; 3. Temperature method—intercourse only in postovulatory phase, 
less than 1-7; 4. Mucus method, 1-25; No contraception, 60-80. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL 

: Two studies have shown a positive association between the dose of estrogens in oral contraceptives and 
the risk of thromboembolism. For this reason, it is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive product prescribed for any given patient should be that product which 
contains the least amount of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is 
recommended that new acceptors of oral contraceptives be started on preparations containing .05 mg or less of estrogen. 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions: 1. Throm- 
bophiebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembolic disorders. 3. 
Cerebral vascular or coronary artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or suspected 
estrogen-dependent neoplasia. 6 Undiagnosed, abnormal genital bleeding. 7. Known or suspected pregnancy (see 
WARNINGS, No. 5). кта. 


Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. This risk 
SUM Sas sn aol Booey Soleo] Se ety m ри Sat) fees eee ee pnr 0 ars 
of age. Women who use oral contraceptives should be strongly advised not to smoke. 


The use of oral contraceptives is associated with increased risk of several serious conditions including thromboembolism, 


stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. 
captives should be familiar with the following information relating to these risks. 


T THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increased risk of thromboembolic and 
thrombotic disease associated with the use of oral contraceptives is well established. Four principal studies in Great 
Britain and three in the United States have demonstrated an increased risk of fatal and nonfatal venous thromboembolism 
and stroke, both hemorrhagic and thrombotic. These studies estimate that users of oral contraceptives are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. Overall excess mortality due to pulmonary 
embolism or stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 users and increases with age. 
CEREBROVASCULAR DISORDERS: In a collaborative American study of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than in nonusers 
and the risk of thrombotic stroke was 4.0 to 9.5 times greater in users than in nonusers. 
MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contraceptives has 
been reported confirming a previously suspected association. These studies, conducted in the United Kingdom, found, as 
expected, that the greater the number of underlying risk factors for coronary artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia), the higher the risk of developing 
myocardial infarction, of whether the patient was an oral contraceptive user or not. Oral contraceptives, 
however, were found to be a clear additional risk factor. The annual excess case rate (increased risk) of myocardial 
infarction (fatal and nonfatal) in oral contraceptive users was estimated to be approximately 7 cases per 100,000 women 
users in the 30-39 age group and 67 cases per 100,000 women users in the 40-44 age group. In terms of relative risk, it 
has been estimated that oral contraceptive users who do not smoke (smoking is considered a major predisposing 
condition to myocardial infarction) are about twice as likely to have a fatal myocardial infarction as nonusers who do not 
smoke. Oral contraceptive users who are also smokers have about a 5-fold increased risk of fatal infarction compared to 
users who do not smoke, but about a 10-to 12-fold increased risk compared to nonusers who do not smoke. Furthermore, 
the amount of smoking is also an important factor. In determining the importance of these relative risks, however, the 
baseline rates for various age groups must be given serious consideration. The importance of other predisposing 
conditions mentioned above in determining relative and absolute risks has not as yet been quantified; it is quite likely that 
the same synergistic action exists, but perhaps to a lesser extent. Risk of Dose: In an analysis of data derived from several 
national adverse reaction reporting systems, British investigators concluded that the risk of thromboembolism including 
coronary thrombosis is directly related to the dose of estrogen used in oral contraceptives. Preparations containing 100 
mcg or more of estrogen were associated with a higher risk of thromboembolism than those containing 50-80 mcg of 
estrogen. Their analysis did suggest, however, that the quantity of estrogen may not be the sole factor involved. This 
finding has been confirmed in the United States. Careful epidemiological studies to determine the degree of thromboem- 
bolic risk associated with progestogen-only oral contraceptives have not been performed. Cases of thromboembolic 
disease have been reported in women using these products, ahd they should not be presumed to be free of excess risk. 
The risk of thromboembolic and thrombotic disorders, in both users and nonusers of oral contraceptives, increases with 
. Oral contraceptives are, however, an independent risk factor for these events. ESTIMATE OF EXCESS MORTALITY FROM 
DISEASES: A large prospective study carried out in the United Kingdom estimated the mortality rate per 
100,000 women per year from diseases of the circulatory system for users and nonusers of oral contraceptives according 
to age, smoking habits, and duration of use. The overall excess death rate annually from circulatory diseases for oral 
contraceptive users was estimated to be 20 per 100,000 (ages 15-34—5/100,000; ages 35-44—33/100,000; ages 
45-49—140/100,000), the risk being concentrated in older women, in those with a long duration of use, and in cigarette 
smokers. It was not possible, however, to examine the interrelationships of age, smoking, and duration of use, nor to 
compare the effects of continuous versus intermittent use. Although the study showed a 10-fold increase in death due to 
Circulatory diseases in users for five or more years, all of these deaths occurred in women 35 or older. Until larger 
numbers of women under 35 with continuous use for five or more years are available, it is not possible to assess the 
magnitude of the relative risk for this younger age group. This study reports that the increased risk of circulatory diseases 
may persist after the pill is discontinued. Another study published at the same time confirms a previously reported 
increase of mortality in pill users from cardiovascular disease. The available data from a variety of sources have been 
analyzed to estimate the risk of death associated with various methods of contraception. The estimates of risk of death for 
each method include the combined risk of the contraceptive method (e.g., thromboembolic and thrombotic disease in the 
Case of oral contraceptives) plus the risk attributable to pregnancy or abortion in the event of method failure. This latter 
risk varies with the effectiveness of the contraceptive method. The findings of this analysis are shown in Figure 1 below. 
The study concluded that the mortality associated with all methods of birth control is low and below that associated with 
childbirth, with the exception of oral contraceptives in women over 40 who smoke. (The rates given for pill only /smokers 
for each age group are for smokers as a class. For "heavy" smokers [more than 15 cigarettes a day], the rates given 
would be about double; for "light" smokers [less than 15 cigarettes a day], about 50 percent.) The mortality associated 
with oral contraceptive use in nonsmokers over 40 is higher than with any other method of contraception in that age 
group. The lowest mortality is associated with the condom or diaphragm backed up by early abortion. The risk of 
thromboembolic and thrombotic disease associated with oral contraceptives increases with age after approximately age 
30 and, for myocardial infarction, is further increased by hypertension, hypercholesterolemia, obesity, diabetes, or history 
of preeclamptic toxemia and especially by cigarette smoking. The risk of myocardial infarction in oral contraceptive users 
is substantially increased in women age 40 and over, especially those with other risk factors. The use of oral 
contraceptives in women in this age group is not recommended. Based on the data currently available, the following chart 
gives a gross estimate of the risk of death from circulatory disorders associated with the use of oral contraceptives: 


SMOKING HABITS AND OTHER PREDISPOSING CONDITIONS—RISK ASSOCIATED WITH USE OF ORAL CONTRACEPTIVES 
Age Below 30 30-39 40+ 


prescribing oral contra- 











Heavy smokers . ue C B A A—Use associated with very high risk 
Light smokers . E UMS D C B  B-Use associated with high risk. 
Nonsmokers (no pr D CD С  C-Use associated with moderate risk. 
Nonsmokers (other rane conditions). .. C CB ВА 0-05е associated with low risk. 


The physician and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic 
disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 

immediately. A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in oral 
contraceptive users. If feasible, oral contraceptives should be discontinued at least four weeks before surgery of a type 
associated with an increased risk of thromboembolism or prolonged immobilization. 2. OCULAR LESIONS. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use of oral 
contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradual, partial or 
complete loss of vision; onset of proptosis or diplopia; papilledema; or retinal vascular lesions and institute appropriate 
diagnostic and therapeutic measures. 3. CARCINOMA. Long-term continuous administration of either natural or 
synthetic estrogen in certain animal species increases the frequency of carcinoma of the breast, cervix, vagina, and 
liver. Certain synthetic progestogens, none currently contained in oral contraceptives, have been noted to increase the 
incidence of mammary nodules, benign and malignant, in dogs. In humans, three case control studies have reported an 
increased risk of endometrial carcinoma associated with the prolonged use of exogenous estrogen in postmenopausal 
women. One publication reported on the first 21 cases submitted by physicians to a registry of cases of adenocarci- 
noma of the endometrium in women under 40 on oral contraceptives. Of the cases found in women without predisposing 
risk factors for adenocarcinoma of the endometrium (e.g., irregular bleeding at the time oral contraceptives were first 
given, polycystic ovaries), nearly all occurred in women who had used a sequential oral contraceptive. These products 
are no longer marketed. No evidence has been reported suggesting an increased risk of endometrial cancer in users of 
conventional combination or progestogen-only oral contraceptives. Several studies have found no increases in breast 
cancer in women taking oral contraceptives or estrogens. One study, however, while also noting no overall increased 
risk of breast cancer in women treated with oral contraceptives, found an excess risk in the subgroups of oral 
contraceptive users with documented benign breast disease. A reduced occurrence of benign breast tumors in users of 
oral contraceptives has been well-documented. In summary, there is at present no confirmed evidence from human 
studies of an increased risk of cancer associated with oral contraceptives. Close clinical surveillance of all women 
taking oral contraceptives is, nevertheless, essential. In all cases of undiagnosed persistent or recurrent abnormal 
vaginal bleeding, appropriate diagnostic measures should be taken to rule out malignancy. Women with a strong family 
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Figure 1. Estimated annual number of deaths associated with control of fertility and no control per 100,000 nonsterile 
women, by regimen of control and age of woman. 


15-19 20-24 25-29 30-34 35-39 40-44 
No method 55 52 714 14.00 193 1.9 
Abortion only 23 25 25 52 98 66 
Pill only-nonsmokers 13 14 14 22 45 31 
Pill only-smokers 15 16 16 108 134 58.9 
1005 11 12 12 14 16 14 
Traditional contraception only 11 14 19 37 47 40 
Traditional contraception and abortion 03 04 04 08 14 08 


4. HEPATIC TUMORS. Benign hepatic adenomas have been found to be associated with the use of oral contraceptives. One 
Study showed that oral contraceptive formulations with high hormonal potency were associated with a higher*risk than 
lower potency formulations. Although benign, hepatic adenomas may rupture and may cause death through intra- 
abdominal hemorrhage. This has been reported in short-term as well as long-term users of oral contraceptives. Two 
studies relate risk with duration of use of the contraceptive, the risk being much greater after four or more years of oral 
contraceptive use. While hepatic adenoma is a rare lesion, it should be considered in women presenting abdominal pain 
and tenderness, abdominal mass or shock. A few cases of hepatocellular carcinoma have been in women taking 
oral contraceptives. The relationship of these drugs to this type of malignancy is not known at this time. 5. USE IN OR 
IMMEDIATELY PRECEDING PREGNANCY, BIRTH DEFECTS IN OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING. The 
use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may seriously damage 
the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal , have an 
increased risk of developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has 
been estimated to be on the order of 1 to 4 in 1000 exposures. Although there is no evidence at the present time that oral 
contraceptives further enhance the risk of developing this type of malignancy, such patients should be monitored with 
particular care if they elect to use oral contraceptives instead of other methods of contraception. Furthermore, a high 
percentage of such exposed women (from 30 to 90%) have been found to have epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar data are not 
available with the use of other estrogens, it cannot be presumed that they would not induce similar changes. An increased 
risk of congenital anomalies, including heart defects and limb defects, has been reported with the use of sex hormones, 
including oral contraceptives, in pregnancy. One case control study has estimated a 4.7-fold increase in risk of 
limb-reduction defects in infants exposed in utero to sex hormones (oral contraceptives, hormonal withdrawal tests for 
pregnancy or attempted treatment for threatened abortion). Some of these exposures were very short and involved only a 
few days of treatment. The data suggest that the risk of limb-reduction defects in exposed fetuses is somewhat less than 
one in 1,000 live births. In the past, female sex normones have been used during pregnancy in an attempt to treat 
threatened or habitual abortion. There is considereble evidence that estrogens are ineffective for these indications, and 
there is no evidence from well-controlled studies that progestogens are effective for these uses. There is some evidence 
that triploidy and possibly other types of polyploidy are increased among abortuses from women who become pregnant 
soon after ceasing oral contraceptives. Embryos with these anomalies are virtually always aborted spontaneously. 
Whether there is an overall increase in spontaneous abortion of pregnancies conceived soon after stopping oral 
contraceptives is unknown. Pregnancy should be ruled out before initiating or continuing the contraceptive regimen. 
Pregnancy should always be considered if withdrawal bleeding does not occur. If pregnancy is confirmed, the patient 
should be apprised of the potential risks to the fetus and the advisability of continuation of the pregnancy should be 
discussed in the light of these risks. It is also recommended that women who discontinue oral contraceptives with the 
intent of becoming pregnant use an alternate form of contraception for a period of time before attempting to conceive. 
Manv clinicians recommend three months although no precise information is available on which to base this recommen- 

dation. The administration of progsstogar- on or progestogen-estrogen combinations to induce withdrawal bleeding 
should not be used as a test of pregnancy. 6. GALLBLADDER DISEASE. Studies report an increased risk of surgically 
confirmed gallbladder disease in users of oral contraceptives and estrogens. In one study, an increased risk appeared after 
two years of use and doubled after four or five years of use. In one of the other studies, an increased risk was apparent 
between six and twelve months of use. 7. CARBOHYDRATE AND LIPID METABOLIC EFFECTS. A decrease in glucose 
tolerance has been observed in a significant percentage of patients on oral contraceptives. For this reason, prediabetic 
and diabetic patients should be carefully observed while receiving oral contraceptives. An increase in triglycerides and 
total phospholipids has been observed in patients receiving oral contraceptives. 8. ELEVATED BLOOD PRESSURE. An 
increase in blood pressure has been reported in patients receiving oral contraceptives. In some worrien hypertension may 
occur within a few months of beginning oral contraceptive use. In the first year of use, the prevalence of women with 
hypertension is low in users and may be no higher than that of a comparable group of nonusers. The prevalence in users 
increases, however, with longer exposure, and in the fifth year of use is two and a half to three times the reported 
prevalence in the first year. Age is also strongly correlated with the development of hypertension in oral contraceptive 
users. Women who previously have had hypertension during pregnancy may be more likely to develop elevation of blood 
pressure when given oral contraceptives. Hypertension that develops as a result of taking oral contraceptives usually 
retums to normal after discontinuing the drug. 9. HEADACHE. The onset or exacerbation of migraine or development of 
headache of a new pattern which is recurrent, persistent, or severe, requires discontinuation of oral contraceptives and 
evaluation of the cause. 10. BLEEDING IRREGULARITIES. Breakthrough bleeding, spotting, and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases of irregular bleeding from 
the vagina, nonfunctional causes should be borne in mind. In undiagnosed persistent or recurrent abnormal bleeding from 
the vagina, adequate diagnostic measures are indicated to rule out pregnancy or malignancy. If pathology has been 
excluded, time or a change to another formulation may solve the problem. Changing to an oral contraceptive with a higher 
estrogen content, while potentially useful in minimizing menstrual irregularity, should be done only if necessary since this 
may increase the risk of thromboembolic disease. Women with a past history of oligomenorrhea or secondary amenorrhea 
or young women without regular cycles may have a tendency to remain anovulatory or to become amenorrheic after 
discontinuation of oral contraceptives. Women with these preexisting problems should be advised of this possibility and 
encouraged to use other contraceptive methods. Postuse anovulation, possibly prolonged, may also occur in women 
without previous irregularities. 11. ECTOPIC PREGNANCY. Ectopic as well as intrauterine pregnancy may occur in 
contraceptive failures. 12. BREAST FEEDING. Oral contraceptives given in the postpartum period may interfere with 
lactation. There may be a decrease in the quantity and quality of the breast milk. Furthermore, a small fraction of the 
hormonal agents in oral contraceptives has been identified in the milk of mothers receiving these drugs. The effects, if any, 
on the breast-fed child have not been determined. lf feasible, the use of oral contraceptives should be deferred until the 
infant has been weaned. PRECAUTIONS: General: 1. A complete medical and family history should be taken prior to the 
initiation of oral contraceptives. The pretreatment and periodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a 
general rule, oral contraceptives should not be prescribed for longer than one year without another physical examination 
being performed. 2. Under the influence of estrogen-progestogen preparations, preexisting uterine leiomyomata may 
increase in size. 3. Patients with a history of psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly depressed while taking oral contraceptives should 
stop the medication and use an alternate method of contraception in an attempt to determine whether the symptom is 
drug-related. 4. Oral contraceptives may cause some degree of fluid retention. They should be prescribed with caution, and 
only with careful monitoring, in patients with conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine syndrome, asthma, or cardiac or renal insufficiency. 5. Patients with a past history of jaundice during 
pregnancy have an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice develops 
in any patient receiving such drugs, the medication should be discontinued. 6. Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be administered with caution in such patients. 7. Oral 
contraceptive users may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 
deficiency. 8. Serum folate levels may be depressed by oral contraceptive therapy. Since the pregnant woman ís 
predisposed to the development of folate deficiency and the incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly after stopping oral contraceptives, she may have a 
greater chance of developing folate deficiency and complications attributed to this deficiency. 9. The pathologist should be 
advised of oral contraceptive therapy when relevant specimens are submitted. 10. Certain endocrine and liver function 
tests and blood components may be affected by estrogen-containing oral contraceptives: a. Increased sulfobromophtha- 
lein retention. b. Increased prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; increased norepin- 
ephrine-induced platelet aggregability. c. Increased thyroid-binding globulin (TBG) leading to increased circulating total 
thyroid hormone, as measured by protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnanediol excretion. 
e. Reduced response to metyrapone test. INFORMATION FOR THE PATIENT: (See Patient Package Insert. DRUG INTERACTIONS: 

Reduced efficacy and increased incidence of breakthrough bleeding have been associated with concomitant use of 
rifampin: A similar association has been suggested with barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 

CARCINOGENESIS, PREGNANCY, NURSING MOTHERS: See and WARNINGS. ADVERSE REACTIONS: An 
increased risk of the following serious adverse reactions has been associated with the use of oral contraceptives (see 
WARNINGS): Thrombophlebitis. Pulmonary embolism. Coronary thrombosis. Cerebral thrombosis. Cerebral hemorrhage. 
Hypertension. Gallbladder disease. Liver tumors. Congenital anomalies. There is evidence of an association between the 
following conditions and the use of oral contraceptives, although additional confirmatory studies are needed: Mesenteric 
thrombosis. Neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following adverse reactions have been 
reported in patients receiving oral contraceptives and are believed to be drug-related: Nausea, usually the most common 
adverse reaction. Vomiting, occurs in approximately 10% or less of patients during the first cycle. Other reactions, as a 
general rule, are seen much less frequently or only occasionally. Gastrointestinal symptoms (such as abdominal cramps 
and bloating). Breakthrough bleeding. Spotting. Change in menstrual flow. Dysmenorrhea. Amenorrhea during and after 
treatment. Temporary infertility after discontinuance of treatment. Edema. Chloasma or melasma which may persist. 
Breast changes: tenderness, enlargement, and secretion. Change in weight (increase or decrease). Change in cervical 
erosion and cervical secretion. Possible diminution in lactation when given immediately postpartum. Cholestatic jaundice. 
Migraine. Increase in size of uterine leiomyomata. Rash (allergic). Mental depression. Reduced tolerance to carbohydrates. 
Vaginal candidiasis. Change in corneal curvature (steepening). Intolerance to contact lenses. The following adverse 
reactions have been reported in users of oral contraceptives, and the association has been neither confirmed nor refuted: 
Premenstrual-like syndrome. Cataracts. Changes in libido. Chorea. Changes in appetite. Cystitis-like syndrome. Hea 

Nervousness. Dizziness. Hirsutism. Loss of scalp hair. Erythema multiforme. Erythema nodosum. Hemorrhagic e! 

Vaginitis. Porphyria. Impaired renal function. (ORTHO-NOVUM 1/50021 and ORTHO-NOVUM 1/50028 contain tartrazine. 

Allergic reactions have been reported with the ingestion of this dye in some patients.) ACUTE OVERDOSE: 
Serious ill effects have not been reported following acute ingestion of large doses of oral contraceptives by 
young children. Overdosage may cause nausea, and withdrawal bleeding may occur in females. 
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Gain a better understanding of the interrelation - 
between Clinical studies and scientific data with— 


Explosive growth in both clinical studies and scientific research con-  . 
cerning reproductive biology has made this field one of dynamic 
concern to gynecologists and obstetricians. Drs. Mishell and Davajan, 
along with 11 other faculty members at the Univ. of Southern 
California School of Medicine, have just compiled an excellent new 
reference based on their clinical, research and teaching experience. 
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Mishell & Davajan: 


Reproductive Endocrinology, 
Infertility and Contraception 


Editors: Daniel R. Mishell, Jr., MD, Prof. and Chairman; 
and Val Davajan, MD, Prof.; both of the Dept. of Ob- 
stetrics and Gynecology; Univ. of Southern California 
School of Medicine, Los Angeles. 578 pp. 184 ill. $30.00. 
March 1979. Order #6235-1. 


CONTENTS: Normal Endocrinology: Reproductive Neuroen- 
docrinology/Mechanisms of Action of Reproductive Hormones/ 
Steroid Hormones/Techniques of Hormone Measurement/The 
Menstrual Cycle/The Endometrium in the Menstrual Cycle/Early 
Gestation/Middle and Late Gestation/Lactation and the Puer- 
perium/Puberty/Menopause. Abnormal Endocrinology: Dis- 
orders of Sexual Differentiation/Percocious Puberty in the 
Female/Amenorrhea without Galactorrhea or Hirsutism/Galac- 
torrhea/Androgen Excess/Polycystic Ovarian Disease/Dysfunc- 
tional Uterine Bleeding. Infertility: Evaluation of the Infertile 
Couple/Induction of Ovulation/Cervical Factor/Male Factor/ 
Uterine Factor/Tubal Factor/Endometriosis/Immunology/Gen- 
ital Mycoplasma Infection/Habitual Abortion/Luteal Phase 
Defects. Contraception: Contraceptive Use and Effective- 
ness/Oral Steroids/Long Acting Contraceptive Steroids and 
Interception/Intrauterine Device/Index. 


Please send me a copy of #6235-1 
Mishell & Davajan: Reproductive 


on 30-day approval. 


Also send the volumes I have checked below: 
O #1425-X Burke & Mathews 

O #3910-4 Garcia & Rosenfeld 

0 #5885-0 Martin et al. 


Endocrinology, Infertility and Contraception 


Their book offers expert guidance in the intricacies of the diagnostic 
evaluation in gynecologic endocrinology. Numerous flow charts out- 
line the procedures to follow when certain symptoms present, giving 
you a handy reference for the diagnostic problems you encounter 


everyday in your practice. 


The book's systematic approach to a complete work-up of the infer- 


tile couple is particularly enlightening, and many readers will 


appreciate the special attention paid to infertility problems of the 


male. Throughout the book, you will find therapy thoroughly 
discussed. The contributors make specific recommendations 
wherever more than one mo- 

dality of treatment is available. 


Extensive coverage of the 
various contraceptive methods 
examines their effectiveness 
and possible side effects. The 
book also provides helpful 
recommendations concerning 
the use of contraceptives by 
particular groups of patients. 








Titles of Related Interest 


Burke & Mathews: Colposcopy in Clinical Practice 

The authors provide a how-to-do-it guide to colposcopic instruments and the 
technique for their use. Then the authors detail the manifestations of various 
forms of vaginal, cervical, and vulvar diseases, and the virtues of the colposcopic 
examination for early detection and treatment. By Louis Burke, MD; and 
Barbara E. Mathews, MD. 126 pp. lllustd., 36 in full color. $20.00. 1978. 

Order #1425-Х. 


Garcia & Rosenfeld: Human Fertility: The Regulation of 
Reproduction 

Here's the information you as a physician need to know about population dy- 
namics, and the effects of excess reproduction. The authors identify those 
patients who can be helped through family planning, and emphasizing the medi- 
cal approaches to fertility control, they discuss the pros and cons of available 
contraceptive methods. By Celso-Ramon Garcia, MD; and David L. Rosenfeld, 
MD. 163 pp. 158 ill. Soft cover. $12.95. 1977. Order #3910-4. 


Martin et al.: Clinical Neuroendocrinology 

In addition of discussing neurosecretion and the regulation of pituitary hor- 
mones, the text covers the effects of lesions in different parts of the hypothal- 
amus as well as the influence of hormones from other organ systems on the 
brain. By Joseph B. Martin, MD, PhD, FRCP(C; Seymour Reichlin, MD, PhD; and 
Gregory M. Brown, MD, PhD, FRCP(C). 410 pp. 150 ill. $30.00. 1977. Order #5885-0. 


An invoice will accompany the book and will include a small charge for 
postage and handling. 

If you're not completely satisfied, you may return the books in 30 days, in 
good condition. 
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Stop by booth #101 at the American College of Obstetrics and Gynecology meeting in New York to see these books. 


Introducing a new 
antineoplastic agent. 


Cisplatin (cis-diamminedichloroplatinum [ DDP] ), 
is now commercially available 
from Bristol Laboratories. 


Initially recommended in established combination 
chemotherapy of metastatic testicular and ovarian 
tumors and, as a single agent, as secondary therapy 
for refractory metastatic ovarian tumors, PLATINOL 
(cisplatin) is supplied in 10 mg. amber vials. 


SEE REVERSE SIDE FOR FULL PRESCRIBING INFORMATION. 


For further information on Platinol™ (cisplatin), 
please complete this coupon and mail to: 
Bristol Laboratories 
P.O. Box 657 
Syracuse, New York 13201 
ATT: Anticancer Product Manager 
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WARNING Platino! (cisplatin) should be administered under the 
supervision of a qualified physician experienced in the use of cancer 
chemotherapeutic agents. Appropriate management of therapy and 
complications is possible only when adequate diagnostic and treat- 
ment facilities are readily available. 

Cumulative renal toxicity associated with Platinol is severe. Other 
major dose-related toxicities are myelosuppression and nausea and 
vomiting. 

Ototoxicity, which may be more pronounced in children, and is 
manifested by tinnitus, and/or loss of high frequency hearing and 
occasionally deafness, is significant. 

Anaphylactic-like reactions to Platinol have been reported. Facial 
edema, bronchoconstriction, tachycardia, and hypotension may 
Qccur within minutes of Platinol administration. Epinephrine, corti- 
costeroids, and antihistamines have been effectively employed to 
ea symptoms (see “Warnings” and “Adverse Reactions” sec- 

ions). 





DESCRIPTION Platinol (cisplatin) (cis-diamminedichloroplatinum) is а 
heavy metal complex containing a central atom of platinum surrounded by 
two chloride atoms and two ammonia molecules in the cis position. It is a 
white lyophilized powder with the molecular formula Pt Cl2H6N2, 

and a molecular weight of 300.1. It is soluble in water or saline at 

1 mg/ml and in dimethylformamide at 24 mg/ml. It has a melting 

point of 207?C. H3N pt Le. 
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ACTION Platinol has biochemical properties similar to that of bi- 
functional reno ed agents producing interstrand and intrastrand 
crosslinks in DNA. It is apparently cell-cycle non-specific. Follow- 
ing a single 1.У. dose, Platinol concentrates in liver, kidneys and 
large and small intestines in ani- 
mals and humans. Platinol appar- 
eu has poor penetration into the 


Plasma levels of radioactivity 
decay in a biphasic manner after 
an |.V. bolus dose of radioactive 
Platinolto patients. The initial plas- 
ma half-life is 25 to 49 minutes, 
and the post-distribution plasma 
half-life is 58 to 73 hours. During the post- 
distribution phase, greater than 90% of 
the radioactivity in the blood is protein 
bound. Platinol is excreted primarily in 
the urine. However, urinary excretion is 
incomplete with only 27 to 43% of the radioactivity being 
excreted within the first 5 days post-dose in human be- 
ings. There are insufficient data to determine whether biliary or intestinal 
excretion occurs. 

INDICATIONS Platinol is indicated as palliative therapy to be employed as 
ollows: 

Metastatic Testicular Tumors— in established combination therapy with other 
approved chemotherapeutic agents in patients with metastatic testicular 
tumors who have already received appropriate surgical and/or radiothera- 
peutic procedures. An established combination therapy consists of Platinol, 
Blenoxane (Bleomycin Sulfate) and Velban (Vinblastine Sulfate). _ 
Metastatic Ovarian Tumors— in established combination therapy with other 
approved chemotherapeutic agents in patients with metastatic ovarian 
tumors who have already received appropriate surgical and/or radiothera- 
peutic procedures. An established combination consists of Platinol and 
Adriamycin (Doxorubicin Hydrochloride). Platinol, as a single agent, is indi- 
cated as secondary therapy in patients with metastatic ovarian tumors 
refractory to standard chemotherapy who have not previously received 
Platinol therapy. MN. К A 
CONTRAINDICATIONS Platinol is contraindicated in patients with preexist- 
ing renal impairment. Platinol should not be employed in myelosuppressed 
patients, or patients with hearing impairment. 

Platinol is contraindicated in patients with a history of allergic reactions 

to Platinol or other platinum-containing compounds. 
WARNINGS Platinol produces cumulative nephrotoxicity. The serum cre- 
atinine, BUN, and creatinine clearance should be measured prior to initiat- 
ing therapy, and prior to each subsequent course. At the recommended 
dosage, Platinol should not be given more frequently than once every 3 to 
4 weeks (see "Adverse Reactions"). 

Anaphylactic-like reactions to Platinol have been reported. These re- 
actions have occurred within minutes of administration to patients with 
prior exposure to Platinol, and have been alleviated by administration of 
epinephrine, corticosteroids and antihistamines. | р 

Since ototoxicity or Platinol is cumulative, audiometric testing should be 
performed prior to initiating therapy and prior to each subsequent dose of 
drug (see "Adverse Reactions’). d 

Safe use in human pregnancy has not been established. Platinol is 
mutagenic in bacteria and produces chromosome aberrations in animal 
cells in tissue culture. In mice Platinol is teratogenic and embryotoxic. 

Platino! has not been studied for its carcinogenic potential but compounds 

with similar mechanisms of action and mutagenicity have been reported to 
be carcinogenic. 3 
PRECAUTIONS Peripheral blood counts should be monitored weekly. Liver 
function should be monitored periodically. Neurologic examination should 
also be performed regularly (see "Adverse Reactions"). 
ADVERSE REACTIONS Nephrotoxicity Dose-related and cumulative renal 
insufficiency is the major dose-limiting toxicity of Platinol. Renal toxicity has 
been noted in 28 to 36% of patients treated with a single dose of 50 mg/M*. 
It is first noted during the second week after a dose and is manifested by 
elevations in BUN and creatinine, serum uric acid and/or a decrease in 
creatinine clearance. Renal toxicity becomes more prolonged and severe 
with repeated courses of the drug. Renal function must return to normal 
before another dose of Platinol can be given. 

Impairment of renal function has been associated with renal tubular dam- 
age. The administration of Platinol using a 6- to 8-hour infusion with intra- 
venous hydration, and mannitol has been used to reduce nephrotoxicity. 
However, renal toxicity still can occur after utilization of these procedures. 
Ototoxicity Ototoxicity has been observed in up to 3176 of patients treeted 
with a single dose of Platinol 50 та/М?, and is manifested by tinnitus and/or 
hearing loss in the high frequency range (4,000 to 8,000 Hz). Decreased 


ability to hear normal conversational tones may occur occasionally. Ototoxic 
effects may be more severe in children receiving Platinol. Hearing loss can 
be unilateral or bilateral and tends to become more frequent and severe 
with repeated doses. It is unclear whether Platinol-induced ototoxicity is 
reversible. Careful monitoring of audiometry should be performed prior to 
initiation of therapy and prior to subsequent doses of Platinol. 
Hematologic Myelosuppression occurs in 25 to 3096 of patients treated with 
Platinol. The nadirs in circulating platelets and leukocytes occur between 
day 18 to 23 (range 7.5 to 45) with most patients recovering by day 39 
(range 13 to 62). Leukopenia and thrombocytopenia are more pronounced 
at higher doses (750 mg/M*?). Anemia (decrease of 72 g hemoglobin/100 
ml) occurs at approximately the same frequency and with the same timing 
as leukopenia and thrombocytopenia. 
Gastrointestinal Marked nausea and vomiting occur in almost all patients 
treated with Platinol, and are occasionally so severe that the drug must be 
discontinued. Nausea and vomiting usually begin within one to four hours 
after treatment and last up to 24 hours. Various degrees of nausea and 
anorexia may persist for up to one week after treatment. 
OTHER TOXICITIES нурөцшеөе Hyperuricemia has been reported to 
occur at approximately the same frequency as the increases in BUN and 
serum creatinine. It is more pronounced after doses greater than 50 mg/M*, 
and peak levels of uric acid generally occur between 3 to 5 days after the 
dose. Allopurinol therapy for hyperuricemia effectively reduces 
uric acid levels. 
Neurotoxicity Neurotoxicity, usually characterized by peripheral 
neuropathies, has occurred in some patients. Loss of taste and 
seizures have also been reported. Neuropathies resulting from 
Platinol treatment may occur after prolonged therapy (4 to 7 
months); however, neurologic symptoms have been reported to 
occur after a single dose. К 
Platinol therapy should be discontinued when the symptoms аге 
first observed. Preliminary evidence suggests peripheral neuro- 
pathy may be irreversible in some 
patients. 
Anaphylactic-like Reactions Ana- 
phylactic-like reactions have been 
occasionally reported in patients 
previously exposed to Platinol. 
The reactions consist of facial ede- 
ma, wheezing, tachycardia and hy- 
potension within a few minutes of 
drug administration. Reactions 
may be controlled by intravenous epineph- 
rine, corticosteroids or antihistamines. Pa- 
tients receiving Platinol should be observed 
carefully for possible anaphylactic-like reac- 
tions and supportive equipment and medica- 
tion should be available to treat such a complication. P 

Other toxicities reported to occur infrequently are cardiac abnormalities, 
anorexia and elevated SGOT 
DOSAGE AND ADMINISTRATION Metastatic Testicular Tumors— An effec- 
tive combination for the treatment of patients with metastatic testicular 
carcinomas includes Platinol, Blenoxane (Bleomycin Sulfate) and Velban 
(Vinblastine Sulfate). Remission induction therapy consists of Platinol, 
Blenoxane (Bleomycin Sulfate) and Velban (Vinblastine Sulfate) in the fol- 
lowing doses: 

PLATINOL —20 mg/M? I.V. daily for 5 days (days 1-5) every three weeks 
for three courses. | 

BLENOXANE® (Bleomycin Sulfate)—30 units I. V. weekly (Day 2 of each 
week) for 12 consecutive doses. Д 

VELBAN® (Vinblastine Sulfate)—0.15 to 0.2 mg/kg LV. twice weekly 
(Days 1 and 2) every three weeks for four courses (a total of eight doses). 

Maintenance therapy for patients who respond to the above regimen 
consists of Velban (Vinblastine Sulfate) 0.3 mg/kg I.V. every 4 weeks for a 
total of 2 years. 3 ч 

For directions for the administration of Blenoxane (Bleomycin Sulfate) 
and Velban (Vinblastine Sulfate), refer to their respective package insert. 
Metastatic Ovarian Tumors— Ап effective combination for the treatment of 
patients with metastatic ovarian tumors includes Platinol and Adriamycin 
(Doxorubicin Hydrochloride) in the following doses: 

PLATINOL —50 mg/M" I.V. once every З weeks (Day 1). 

ADRIAMYCIN™ (Doxorubicin Hydrochloride)—50 mg/M? I.V. once every 
3 weeks (Day 1). ; 

For directions for the administration of Adriamycin (Doxorubicin Hydrochloride), 
refer to the Adriamycin (Doxorubicin Hydrochloride) package insert. 

In combination therapy, Platinol and Adriamycin (Doxorubicin Hydro- 
chloride) are administered sequentially. e 

AS a single agent, Platinol should be administered at a dose of 100 
mg/M* I.V. once every 4 weeks. 

Pretreatment hydration with 1 to 2 liters of fluid infused for 8 to 12 hours 
prior to a Platinol dose is recommended. The drug is then diluted in 2 liters 
of 5% Dextrose in % or ММ Saline containing 37.5 g of mannitol, and infused 
over a 6- to 8-hour period. Adequate hydration and urinary output must be 
maintained during the following 24 hours. 

A repeat course of Platinol should not be given until the serum creatinine 
is below 1.5 mg/100 ml, and/or the BUN is below 25 mg/100 ml. A repeat 
course should not be given until circulating blood elements are at an accept- 
able level (platelets 2100,000/mm?, WBC —4,000/mm?). Subsequent doses 
of Platinol should not be given until an audiometric analysis indicates that 
auditory acuity is within normal limits. { н 
PREPARATION OF INTRAVENOUS SOLUTIONS Dissolve Platinol with 10 
ml. of Sterile Water for Injection, U.S.P. Each ml of the resulting solution 
will contain 1 mg of Platinol. 

Reconstitution as recommended results in a clear, colorless solution. 

The reconstituted solution should be used intravenously only and should 
be administered by I.V. infusion over a 6- to 8-hour period. (See Dosage and 
Administration). 

STABILITY Unopened vials of the dry powder must be stored in a refrig- 
erator (2°C to 8°C). The recommended storage of unopened vials provides 
a stable product for 2 years. 

prea) reconstituted solution is stable for 20 hours at room temperat 

7 
Important Note: Once reconstituted, the solution should be kept at room 
temperature (27°C). If the reconstituted solution is refrigerated a precipitate 
will form. 

SUPPLY PLATINOL (cisplatin) for Injection “ 
NDC 001 5-3070-20— Each amber vial contains 10 mg of cisplatin 
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"Nonspecific'" vaginitis 

... Often masked by previsit and routine douches, 
candidiasis and trichomoniasis.' 

... Often chronic—in a recent clinical study of 

5,000 consecutive cases of chronic vaginitis, the Ų 

chief cause was undiagnosed H. vaginalis vaginitis, 

followed by candidiasis and trichomoniasis: 


1. Fleury, FJ.: Obstet. Gynecol. News 12:1,25, Aug. 15, 1977. 
2. Gardner, H.L, and Kaufman, R.H.: Benign Diseases of the Vulva 
and Vagina, St. Louis, The C.V. Mosby Company, 1969, p. 191. 











When you unmask 
"nonspecific" vaginitis 
you may find 

H. vaginalis 
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TRADEMARK 


Triple Sulfa Cream/Vaginal Tablets 


effective 
against 
H.vaginalis— 
the cause of 
over 90% of 
nonspecific" 
vaginitis 


Effective 
Based on a review by the Nationa 


Academy of Sciences/National Research 
Council, SULTRIN was rated as 
"effective" against H. vaginalis. 


Prompt 

symptomatic relief 

Patients can experience relief of embarrass- 
ing itching and malodorous discharge. 
Within the same time, most patients can 
also achieve marked clinical improvement. 


Versatile adjunct in 


other vaginitides 

SULTRIN is also effective in treating 

H.V vaginitis concomitant with trichomo- 
niasis and candidiasis. 


Convenient choice 


of dosage forms 

SULTRIN comes as a soothing, nonstaining 
and esthetically pleasing cream or conve- 
nient vaginal tablets. 


Composition: SULTRIN Cream contains sulfathiazole 
3.4296, sulfacetamide 2.86%, sulfabenzamide 3.796 
and urea 0.64%. Each SULTRIN Tablet contains sul- 
fathiazole 172.5 mg, sulfacetamide 143.75 mg, and 
sulfabenzamide 184.0 mg 

Indications: SUITRIN Cream and Tablets are indi- 
cated for treatment of Haemophilus vaginalis vaginitis 
They may also be used as a deodorant for sapro- 
phytic infection following radiation therapy. 
Contraindications: Sulfonamide sensitivity and kid- 
ney disease 

Dosage: SULTRIN Cream: One applicatorful intra 
vaginally twice daily for 4 to 6 days. The dosage may 
then be reduced one-half to one-quarter 

SULTRIN Tablets: One tablet intravaginally before 
retiring and again in the morning for ten days. This 
course may be repeated if necessary 

Supplied: SULTRIN Cream is available in 2.75 oz 

(78 g) tubes with the ORTHO* Measured-Dose 
Applicator 

SULTRIN Tablets are available in packages of 20 foil- 
wrapped tablets with vaginal applicator. 


Ortho Pharmaceutical Corporation 
Raritan, New Jersey 08869 
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Choosing ап oral contraceptive has _ 
- — usually been based on the estrogen content 
_ more than on the progestogen. But most oral 
= contraceptives in use today are combinations 
_ of estrogen and progestogen. And the pro- 
| Ies en component provides an important 
sis for evaluation, too. 


_ _ Low dose Ovral and even lower dose 
- Lo/Ovral provide levels of estrogen which 
~ seem to be suitable for most oral contraceptive 
- candidates. Equally important, both Ovral 
- and Lo/Ovral are distinguished by nor- 
fran a progestogen available only from 

à th. 


- LOOK AT NORGESTREL. 
-~ Pharmacoloaically distinct. 
: Unlike other progestogens in current use, 
|. norgestrel has been shown in biological 
assays to be neither inherently estrogenic, 
nor to convert to estrogen, in vivo. 
As a result, norgestrel adds no 
estrogen to the 50 micrograms in 
Ovral or the 30 micrograms 
in Lo/Ovral, to disturb the 
estrogen-progestogen ratio. 
Prominently progestational. 
Biological tests have 
shown that norgestrel very closely 
parallels the progestational 
activities of natural progesterone. 
And clinically, even at low doses, 
norgestrel has a pronounced effect 





on maintaiging the integrity of the endo- 

-metrium, thereby fulfilling one of the primary 
purposes of a progestogen in combination oral 
contraceptives. 

Highly antiestrogenic. 

s At the level of the cervix, norgestrel 
exhibits marked antiestrogenic activity, which 
produces a thick and tacky cervical mucus 
that's hostile to sperm penetration, and gener- 
ally credited with contributing to the contra- 
ceptive efficacy of Ovral and Lo/Ovral. 

l Balanced with ethinyl estradiol for confi- 
dence and comfort. 

The estrogen-progestogen balance 

present in both low dose Ovral and lower 
dose Lo/Ovral has resulted in a gratifying 
level of patient comfort and acceptance. Low 
drop-out rates and surprisingly low incidences 
of menstrual irregularities, even in the first 
cycle, have been reported with these products." 
Low dose (50 mcg) Ovral® and lower dose 
(30 mcg) Lo/Ovral* ; { " 99 " 
Distinguished by norgestrel. = щш. * 






























*Serious as well as minor adverse reactions have been reported 
following the use of all oral contraceptives. The physician should 
remain alert to their earliest manifestations and in the event of 
serious adverse reactions should avoid any oral contraceptives. 
Contraindications, Wamings, Precautions, Adverse Reactions, etc. 

in the accompanying IN BRIEF should be carefully considered, 

See important information on following page. 


Wyeth Laboratorie 


| | Philadelphia, Pa. 19101 


OVRAL 
Each tablet contains 0.5 mg norgestrel 
with 0.05 mg ethinyl estradiol. 


LO/OVRAL f 


Each tablet contains 0.3 mg norgestrel 
~ with 0.03 mg ethinyl estradiol. 


Copyright ©1978 Wyeth Laboratories, Div. of AHPC, N.Y., N.Y. 
All rights reserved. 







S bs , 
1 associated with prolonged use of exogenous estr we 

postmenopaus cone One publication rep on the first 21 
cases submitted by physicians to a registry of cases of ч 
adenocarcinoma of the endometrium in women under 40 on OC's. 
Of capes found in women without predisposing risk factors (e:g., 
irregular bleeding at the time OC's were first given, polycystic ` 
ovaries), nearly all occurred in women who had used a sequential 


or suspected estrogen-dependent neoplasia. 6. Undiagnosed OC. These are no longer marketed. No evidence has been reported 


abnormal genital bleeding. 7. Known or suspected pregnancy (see suggesting increased risk of endometrial cancer in users of 
Warning No. 5). conventional combination or progestogen-only OC's. Several 
Warnings h studies have found no increase in breast cancer in women taking 


OC's or estrogens. One study, however, while also noting no overall 
Cigarette bs ape irn rere — of serious increased risk of breast cancer in women on OC's, found an excess 
eta ular ios d "sas asas risk in subgroups of OC users with documented benign breast 
|o prs rm hn day) and hajat merid ked in disease. Reduced occurrence of benign breast tumors in users of 
. women over 35 years of age. Women who use oral 
contraceptives should be strongly advised not to smoke. associated with OC's. Close clinical surveillance of all women on 
The use of oral contraceptives is associated with increased risk OC's is, nevertheless. essential. In all cases of undiagnosed 
of several serious conditions, including thromboembolism, Persistent or recurrent abnormal vaginal bleeding, appropriate 
stroke, myocardial infarction, hepatic adenoma, gall bladder — _ diagnostic measures should be taken to rule out malignancy. 
disease, hypertension, Practitioners prescribing oral Women with a strong family history of breast cancer or with breast 
contraceptives should be familiar with the following - nodules. fibrocystic disease, or abnormal mammograms should be 
information relating to these risks. monitored with particular care if they elect to use OC's. — 


confirmed evidence from human studies of increased risk of cancer 


_ 1. Thromboembolic Disorders and Other Vascular Problems: An 4. Hepatic Tumors—Benign hepatic adenomas have been found to. 


increased risk of thromboembolic and thrombotic disease be associated with use of OC's. One study showed that OC's with 


ssociated with use of OC's is well-established. Three principal high iore y ord were associated with higher risk than lower - 
t 


studies in Great Britain and 3 in the U.S. have demonstrated potency OC's. Although benign, hepatic adenomas may rupture .- 
. increased risk of fatal and nonfatal venous thromboembolism and and may cause death through intra-abdominal feni. This. 
stroke, both hemorrhagic and thrombotic, These studies estimate -has been reported in short-term as well as long-term users. Two 


t users of OC's are 4 to 11 times more likely than nonusers to studies relate risk with duration of use of OC's, the risk being much 


lop these diseases without evident cause. greater after 4 or more years’ use. While hepatic adenoma is rare, it 


REBROVASCULAR DISORDERS-In a collaborative American should be considered in women presenting abdominal pain "n 


study of cerebrovascular disorders in women with and without tenderness, abdominal mass ог shock. А few cases of hepatocellular 


E predisposing causes, it was estimated that the risk of hemorrhagic carcinoma have been reported in women on OC's. Relationship of 





-— stroke was 2.0 times greater in users than nonusers and the risk of these drugs to this type of malignancy is not known, 1 
thrombotic stroke was 4 to 9.5 times greater in users than in 5. Use in or Immediately Preceding Pregnancy, Birth Defects in ` 
nonusers. M ^M Йй k Offspring, and Malignancy in Female |g—Use of female sex 
_ MYOCARDIAL INFARCTION (MI)—An increased risk of ML hormones—both estrogenic and progestational agents—di 


_ associated with use of OC's has been reported, confirming a early pregnancy may seriously damage the offspring. It n 
Eres association. These studies, conducted in the shown that females exposed in utero to ШАКЫ 


урепепзїоп, hypercholesterolemia, obesity; diabetes, history of risk has been estimated to be of the order of 1 in 14 ) exposures 
reeclamptic toxemia) the higher the ү рат заты) M, — or less.. there is no evidence now that OC's ar, ots 
gardless of whether the patient was an OC user or not. OC's, enhance risk of developing this type of nancy. such patients 


.. however, were found to be a clear additional risk factor. In terms of should be monitored with particular care if they elect to use OC's. ~ 


relative risk, it has been estimated that OC users who do not smoke Furthermore. 30 to 90% of such exposed women have been found ^. Axe stopping OC's, she may have a greater chance of loping 





5 (smoking is considered a major predisposing condition to MI) аге to have epithelial changes of the vagina and cervix. sping hosa 
. about twice as likely to have a fatal MI as nonusers who do not- . . changes are histologically benign, it is not known whether 
smoke. OC users who are also smokers have about a 5-fold КАЗ is a precursor of vaginal malignancy. Male children so 
. increased risk of fatal МІ compared to users who do not smoke, but es may develop abnormalities of the urogenital tract.. 
. about a 10- to 12-fold increased risk compared to nonusers whodo . Although similar data are not available with use of other estrogens, 
not smoke, Furthermore, amount of smoking is also an important . it cannot be presumed they would not induce similar changes. An 


_ factor. In determining importance of these relative risks, however, increased risk of congenital anomalies, including heart defects and - 
baseline rates for various age groups must be given serious |. limb defects, has been reported with use cf sex hormones, including 


.. . consideration. Importance of other predisposing conditions OC's, in pregnancy. One case-control study estimated а 4.7-fold 
7 „Ганни мечуи determining relative and асе risks has not increase in risk of limb-reduction defects in infants exposed in utero 
.  asyet been quantified; quite likely the same synergistic action exists, — to sex hormones (OC's, hormonal withdrawal tests for pregnancy, 
. butperhapstoalesserextent. — ie "n ог attempted treatment for threatened abortion). Some exposures 
. - RISK OF DOSE-In an analysis of data derived from several . involved only a few days. Data suggest that risk of limb-reduction 
national adverse-reaction reporting systems, British investigators ~ кер, exposed fetuses is somewhat less than 1 in 1.000 live 
.. concluded that risk of thromboembolism, фп согопагу __Ыпһз.1пїһе past, female sex hormones have been used during 
.. thrombosis, is directly related to dose of estrogen in OC's. ~. pregnancy in an ip ride threatened or habitual abortion. 
_ Preparations containing 100 mcg or more of estrogen were ere is considerable evidence that estrogens are ineffective for 
associated with higher risk of thromboembolism than those. % these indications, and there is no evidence from well-controlled _ 
| .. containing 50-80 mcg. Their analysis did suggest, however, that studies that progestogens are effective. There Is some evidence that 
-~ quantity of estrogen may not be the sole factor involved. This a triploidy and possibly other types of polyploidy are increased 
ding has been confirmed in the US. ‘among abortuses from women who become pregnant soon after 
. ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY — ceasing OC's. Embryos with these anomalies are virtually always 
__ DISEASES—A large prospective study carried out in the UK aborted spontaneously. Whether there is an overall increase in 
~ estimated the mortality rate per 100,000 women per year from spontaneous abortion of pregnancies conceived soon after 
= diseases of the circulatory system for users and nonusers of OC's stopping OC's is unknown. It is recommended that, for any patient 
_ according to age, smoking habits, and duration of use. Overall ‘who has missed 2 consecutive ds, pregnancy should be ruled - 
. . excess death rate annually from circulatory diseases for OC users out before continuing OC's. If the patient has not adhered to the 
- was estimated to be 20 per 100,000 (ages 15-34—5/100,000: ages prescribed schedule, the possibility of pregnancy should be __ 
 35-44—33/ 100,000; ages 45-49—140/100,000), risk being ~ considered at time of first missed period, and further use of OC's 
concentrated in older women, in those with long duration of use, should be withheld until pregnancy has been ruled out. If pregnancy 
and in cigarette smokers. It was not possible, however, to examine is confirmed, the patient should be apprised of the potential risks to 
interrelationships of age, smoking, and duration of use, nor to the fetus, and advisability of continuation of the pregnancy should 
compare effects of continuous vs. intermittent ца Vi ep the be discussed. It is also recommended that women who discontinue 
study showed a 10-fold increase in death due to atorydiseases ОС with intent of becoming pregnant use an alternate form of 
-in users for 5 or more years, all these deaths occurred in women 35 [erue for a period of time before attempting to conceive. 
.. or older. Until larger numbers of women under 35 continuous any clinicians recommend 3 months, although no precise 
.. use for 5 or more years are available, it is not possible to assess information is available on which to base this. The administration of 
. magnitude of relative risk for this younger group. progestogen-estrogen combinations to induce withdrawal bleeding 
Available data from a variety of sources have been analyzed to ' should not be used as a test of pregnancy. 
estimate risk of death associated with various methods of 6. Gallbladder Disease —Studies report increased risk of surgically 
. contraception. Estimates of risk of death for each method include confirmed gallbladder disease in users of OC's and estrogens. In 
combined risk of contraceptive method (e.g. thromboembolic and one study, increased risk appeared after 2 years' use and doubled 
thrombotic disease in the case of OC's) plus risk attributable to after 4 or 5 years use. In one of the other studies, increased risk 
pregnancy or abortion in event of method failure. This latter risk was apparent between 6 and 12 months’ use. 
varies with effectiveness of method. The study concluded that _ 7. Carbohydrate and Lipid Metabolic Effects—Decrease in glucose 
mortality associated with all methods of birth control is low and tolerance has been observed in a significant percentage of patients 
.. below that associated with childbirth, with the exception of OC's in on OC's. For this reason, prediabetic and diabetic patients should 
. women over 40 who smoke. Lowest mortality is associated with be carefully observed while on OC's. Increase in triglycerides and 
. condom or diaphragm backed up by early abortion. Risk of — _ total phospholipids has been observed in patients on OC's; clinical 
thromboembolic and thrombotic disease associated with OC's 5 significance of this finding remains to be defined. 
increases with age after about 30 and, for MI, is further increased by 8. Elevated Blood Pressure—Increase in blood pressure has been 
_ hypertension, hypercholesterolemia, obesity, diabetes, or history of reported in patients on OC's, In some women, hypertension may 
preeclamptic toxemia, and especially cigarette smoking. occur within a few months of beginning OC's. In the 1st year of use, 
Physician and patient should be alert to earliest manifestations of prevalence of women with hypertension is low in users and may be 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, no higher than that of a comparable croup of nonusers. Prevalence 
pulmonary embolism, cerebrovascular insufficiency, coronary in users increases, however, with longer exposure, and in the 5th 
occlusion, retinal thrombosis, and mesenteric thrombosis). Should year of use is 22 to 3 times the reported prevalence in the Ist year. 
any of these occur or be suspected, the drug should be Age is also strongly correlated with development of hypertension in 
discontinued immediately. A 4- to 6-fold increased risk of OC users. Women who previously have had hypertension during 
|. postsurgery thromboembolic complications has been reported in pregnancy may be more likely to develop elevation of blood 
OC users. If feasible, OC's should be discontinued at least 4 weeks pressure on OC's. Hypertension that develops as a result of taking 
` before surgery of a type associated with increased risk of OC's usually returns to normal after discontinuing the drug. 
thromboembolism or prolonged immobilization. 9. Headache—Onset or exacerbation of migraine or development 
2. Ocular Lesions—There have been reports of neuro-ocular lesions of headache of a new pattern which is recurrent, persistent, or 
such as optic neuritis or retinal thrombosis associated with use of severe, requires discontinuation of OC's and evaluation of the cause. 
OC's. Discontinue OC's if there is unexplained, sudden or gradual, 10. Bleeding Irregularities—- Breakthrough bleeding, spotting, and 
partial or complete loss of vision; onset of proptosis or diplopia; amenorrhea are frequent reasons for patients discontinuing OC s. 
papilledema; or retinal-vascular lesions, and institute appropriate In breakthrough bleeding, as in all cases of irregular vaginal 
diagnostic and therapeutic measures bleeding, nonfunctional causes should be borne in mind, In 
3. Carcinoma—Long+term continuous administration of either undiagnosed persistent or recurrent abnormal bleeding from the 
naturel or synthetic estrogen in certain animal species increases vagina, adequate diagnostic measures are indicated to rule out 
frequency of carcinoma of the breast. cervix, vagina, and liver. pregnancy or malignancy. If pathology has been excluded, time or 
Certain synthetic progestogens, none currently contained in OC's. change to another OC may salve the problem. Changing to an OC 
. have been noted to increase incidence of mammary nodules, with a higher estrogen content, while potentially useful in minimizing 
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OC's has been well-documented. In summary, there is at present no 
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as expected, that the greater the number of underlying · . nonstéroidal еп, have increased risk of developing in later life 
factors fcr coronary-artery disease haies. smoking, a form of va: or cervical cancer ordinarily extremely rare. This 


.. 9,The patholog онаа adad of OC therapy when relevant 
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... Carcinogenesis—See Warnings on carcinogenic potential of OC's. 









a а or young women without regular cycles may have a 
tendency to remain anovulatory or to become angffhorrheic after 
disco ntinuing OC's. Women р cna problems should e 

‚ be advised of this possibility and encouraged to use other methods. — 

Post-use anovulation, possibly prolonged, may also occur in women 
without previous 5. "T 
11. Ectopic Pregnancy—Ectopic as well as intrauterine pregnancy 
may occur in contraceptive failures. . f 3 

12. Breast.feeding—OC's given in the postpartum period may 

interfere with lactation and decrease quantity and q of breast s 

milk. Furthermore, a small fraction of the hormones in OC's has 

been identified in the milk of mothers on OC's; effects, if any, on the 

breast-fed child have not been determined. If feasible, defer OC's 

until infant has been weaned. 

| Precautions- GENERAL--1. A complete medical and family ¥ 

history should be taken prior to initiation of OC's, Pretreatment and 
riodic physical examinations should include special reference to 

lood pressure, breasts, abdomen and pelvic organs, including Pap - 

smear and relevant laboratory tests. As a general rule OC's should 
not be prescribed for longer than 1 year without another physical 

examination. P z 5 ы 

2. Under influence of estrogen-progestogen preparations. pre- 

existing uterine leiomyomata may Increase in size. 

~ 3. Patients with history of psychic Gepression should be carefully 

observed and the drug discontinued if depression recurs to a 

serious di tients becoming significantly depressed while on 
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^... OC's shoul ph. idea and use an alternate method to try to 







determine r the symptom is drug-related. — — 
4. OC's may cause some degree of fluid retention. They should be 


.... prescribed with caution, and only with careful monitoring, in patients 


. with conditions which might be aggravated by fluid retention, such 
_ as convulsive disorders, migraine syndrome, asthma, or cardiac or 
. renal insufficiency, A 
5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence on OC's. If jaundice develops. 

OC's should be discontinued. \ Ж, 

6. Steroid hormones may be poorly metabolized in patients with 

4 ri eae function and should be administered 

ea ) 

. 7. OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical cance is undetermined. "(X8 
8. Serum folate levels may be depressed by OC's. Since the 
















"5 pregnant man is predisposed to development of folate deficiency 
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woi 
incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly 


te deficiency and complications attributed to this deficiency. 





specimens bmitted. E. С 

10. EM ыты. and pine ol irr and Баа; components 

maybe affecte beh cet ing OC's:a. Increase: 

obro! УЙ, 'ention. b. Ir d. prothrombin and 

factors VII, VIII, IX, and X; decreased antithrombin 3; increased 

norepinephrine-induced platelet aggregability. c. Increased thyroid- 

binding globulin (ТВС) leading to increased circulating total-thyroid 
. hormone, as measured by protein-bound iodine (PBI), T4 by. 
column, or T4 by radioimmunoassay. Free T3 resin uptake is 
decreased, reflecting the elevated TBG; free T4 concentration is 
unaltered. d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. +‘? 
Information for the Patient—See Patient Package Labeling. 


Hak mgr om arta efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant use 
of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 
























Pregnancy—Category X. See Contraindications, Warnings. 
Nursing Mothers—See Warnings. 


Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension, 
gallbladder disease, benign hepatomas, congenital anomalies. 
There is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
studies are needed: mesenteric thrombosis, neuro-ocular lesions, 
e.g.. retinal thrombosis and optic neuritis. 
The following adverse reactions have been reported in patients on ^ 
OC's and are believed to be drug-related. Nausea and/or vomiting, 
usually the most common adverse reactions, occur in approximately 
10 percent or less of patients during the first cycle. Other reactions, as 
a general rule, are seen much less frequently or only occasionally. 
Gastrointestinal symptoms (such as abdominal cramps and bloating); 
breakthrough bleeding, spotting, change in menstrual flow; 
.. dysmenorrhea, amenorrhea during and after treatment, temporary 
infertility after discontinuance of treatment: edema; chloasma 
or melasma which may persist: breast changes: tenderness, 
enlargement, and secretion; change in weight (increase or decrease); 
change in cervical erosion and cervical secretion; possible diminution 
in lactation when given immediately postpartum; cholestatic jaundice; 
migraine; increase in size of uterine leiomyomata; rash (allergic); 
mental depression: reduced tolerance to carbohydrates; vaginal 
candidiasis; change in corneal curvature (steepening), intolerance to 
contact lenses. $ 
The following adverse reactions have been reported in users of 
OC's, and the association has been neither confirmed nor refuted: 
premenstrual-like syndrome, cataracts, changes in libido, chorea, 
changes in appetite. cystitis-like syndrome, headache, nervousness, 
dizziness, hirsutism, loss of scalp hair, erythema multiforme, 
erythema nodosum, hemorrhagic eruption, vaginitis, porphyria. 
Acute Overdose—Serious ill effects have not been reported 
following acute ingestion of large doses of OC's by young children. 
Онай may cause nausea, and withdrawal bleeding may occur 
in females. 
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When in doubt, regulate 
ш Centennial address 


CHARLES C. EDWARDS, M.D. 
La Jolla, California 


I AM HAPPY to be able to join in this Centennial Meet- 
ing of the Chicago Gynecological Society, and to offer 
you my sincere congratulations on your first hundred 
years and my best wishes for the next hundred. 

Trying to figure out what the future holds for 
medicine and health care in the United States is noi an 
easy task. When you think where medicine was a hun- 
dred years ago— Koch had just published his postu- 
lates, x-ray and the antimicrobials were unknown, and 
aseptic surgery was a novel and controversial idea—it is 
staggering to speculate about what our successors 
might be doing a hundred years from now. 

But all of us are deeply concerned by the patterns, 


. trends, policies, and attitudes emerging in the health 


sector that seem certain to produce radical changes 
over the next ten years, to say nothing of the next one 
hundred. We want to know what they will mean for the 
practice of medicine, as well as for the health of the 
American people. We want to have a clear idea, if we 
can, of the implications of rampant inflation in health 


care cost and efforts to control it. We want to know . 


what national health insurance would mean to doctors 
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and patients, not just to politicians and accountants. 
And most of all, I think we want to know how, and to 
what extent, the practice of medicine and the provision 
of health services will be regulated in the years ahead. 
For, in my judgment, there can be no doubt whatever 
that the American health system is going to come 
under substantially more stringent and pervasive regu- 
latory control. To think otherwise is to misread history, 
misjudge the present, and miscalculate the future. 

I am probably in the minority, not just because I am 
convinced that increasing public regulation of medi- 
cine is inevitable, but because I think it is necessary and 
that it could possibly be beneficial. I stress the word 
"could" because there is no reason to assume that regu- 
lation of the health care system will be good for medi- 
cine or the public. Indeed, in many areas of the econ- 
omy and of society in general, we are seeing that regu- 
lation, specifically government regulation, can turn out 
to be harmful, if not disastrous. It can weaken 'seg- 
ments of industry whose strength is vital to the public 
interest. It can artificially raise costs. And, obviously, it 
can create bureaucratic monsters that become less ana 
less sensitive to the purposes and people they are sup- 
posed to serve. 

Let me interject one comment on the subject of bu- 
reaucracy and bureaucratic monsters. 

Itis easy to take pot shots at bureaucracy and to treat 
it as a synonym for big, and therefore bad, govern- 
ment. “The bureaucracy” is a favorite target for critics 
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from every part of the political spectrum. 1 know be- 
cause I have come under fire from many of them. 

Sometimes, as the 1976 Presidential campaign illus- 
trates, decrying bureaucracy and big government can 
help get a person elected to high public office—a van- 
tage point from which the Federal bureaucracy, from 
the oval office on down, looks not quite the same as it 
did from Plains, Georgia. 

But that is not my point. What I mean to suggest is 
that bureaucracy, good, bad, and indifferent, is not a 
creature known only in the land of big government. 
Hospitals and medical centers are run by bureau- 
cracies, some of them very well indeed. So are corpo- 
rations of every size and shape. I was part of a bureau- 
cracy in Washington; I helped run one headquartered 
in Rutherford, New Jersey; and I am now a part of one 
in La Jolla, California. All three of them have their 
problems, their strengths, their opportunities for suc- 
cess and failure. All three are, or ought to be, continu- 
ously engaged in trying to figure out how they can 
e*fectively serve society. And when any or all of them 
lcse sight of that objective, they will collapse, because 
voters, investors, tax-payers, clients, patients, staff, or 
whomever the bureaucracy depends on or is account- 

` able to will refuse to support them. 

This is not intended as a lecture, but I do believe 
there is a lesson to be learned, a lesson for us in 
medicine and for our bureaucratic counterparts in 
Washington. Itis simply this: Peopleare getting restless 
with us. They are not happy with the private health 
sector, and they are increasingly doubtful that gov- 
ernment knows how to do'any better. Pollster Lou 
Harris gave a speech recently to the Federation of 
American Hospitals, in which he said that a survey by 
his organization showed nearly two thirds of the people 

. polled felt that government should be more involved in 
the health care system. They favored national health 
insurance by better than two to one. Paradoxically, 
about the same proportion said that no matter how 
good a social program is, if it is run by government, "it 

` will always get messed up.” 

Such polls remind us that the American people are 
more and more skeptical of both the private and the 
public health sectors. They need us. They even want 
us. But they have their doubts about our motives and 
perhaps our ability to perform. 


Our history is full of examples of what happens | 


when the public becomes dissatisfied with, and mis- 
trustful of, an institution that is vital to the common 
welfare. Banking, transportation, the securities market, 
utilities, the pharmaceutical and medical device indus- 
tries, and a host of other essential enterprises are regu- 
lated today because people had reason to doubt that 
they would perform fairly without governmental regu- 
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lation. Seen in that light, itis no wonder that regulation 
is almost always unwelcome to the regulated. No bank- 
er, or stockbroker, or airline executive wants to see 
himself as a villain being kept honest by the long arm of 
the government. And I can tell you from my own ex- 
perience that the overwhelming majority of people in 
the regulated industries are sincerely trying to do the 
best and most responsible job they can, regulation or 
no regulation. 

But the fact of the matter is, when the public de- 
velops serious doubts about the way a major compo- 
nent of society is heading, it is inclined to turn to regu- 
lation. Indeed, it seems that public policy is formulated 
according to the simplistic but venerable slogan: When 
in doubt, regulate. 

And certainly the public has doubts about the health 
care system; doubts reinforced by soaring inflation that 
neither government nor the private sector seems able - 
to halt; doubts about the quality, effectiveness, and 
necessity of care; and doubts about the willingness of 
physicians and other professionals to close the gaps in 
delivery. Such doubts are fertile soil for the seeds of 
regulation. And the seeds, as we all know, are already 
planted. | 

The key question I think we face asa profession, and 
as an institution in American society, is not how do we 
keep the regulators at bay as long as possible. On the 
contrary, the key question is: how do we make sure that 
this country adopts a regulatory system that will work, 
one that will deal with cost problems without destroy- 
ing the spirit of enterprise; one that will address quality 
issues without levelling medical practice to mediocrity; 
and one that will assure equitable access to health ser- 
vices without turning doctors and other health profes- 
sionals into highly skilled robots who practice when and 
where they are assigned according to rules and regu- 
lations laid down in Washington. 

That is indeed a tall order and, under the best of 
circumstances, it will be enormously difficult to regu- 
late the health care system effectively without destroy- 
ing it or turning it into an enterprise wholly run by 
government, either of which, in my view, would be a 
disaster. But no matter how difficult it will be, I do not 
think medicine faces any more urgent or important 
task. | 

Effective, meaningful regulation can preserve the 


Dest health care system in the world, the one we have 


деге in the United States. Ineffective, irrational regu- 
iation, or regulation that neither government nor the 
private sector is willing to support, would be a sure 
path toward nationalization of the whole system and all 
the people, facilities, institutions, and resources that 
make it work. 

I have some fairly definite ideas about how to struc- 
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ture a regulatory system that could work for the health 
care system. They are not a detailed blueprint, but 
more of a framework or outline from which to develop 
a workable blueprint. 

The first and probably most important part of. the 
outline is to isolate or at least buffer our efforts to deal 
with the problems ard needs of the health system from 
the pressures of day-to-day politics. In the last twenty 
years, concurrent with the gigantic increase in public 


financing of medical research, education, and health ` 


services, critical issues in the health field have become 
political issues. They have fallen into the dominion of 
politicians—yes, and bureaucrats—who are all too 
often unprepared and unable tò comprehend the 
complexities of the issues on which they have to make 
judgments, pass laws, write rules and regulations, 
guide public thinking, and otherwise exert control. 


For example, we have a Secretary of Health, Educa- , 


tion, and Welfare, Mr. Califano, a man whose perfor- 
mance as one of Robert McNamara’s Pentagon “whiz 
kids” landed him first a job in the White House and, 
second, one of the more lucrative law practices in the 
nation’s capital—not exactly a career path in which to 
develop a profound understanding of the health care 
system. Yet Mr. Califano is unquestionably the most 
powerful and influential man on the entire health 
scene. The only rivals for that distinction would be a 


handful of members of Congress—Senator Kennedy, 


Senator Long, Congressman Rogers, and two or three 
others whose names are well known to most of us and 
whose political views pertaining to health carry consid- 
erable clout. 2 

Would it not be better if at least some of the people in 
government, both elected and appointed officials, who 
are able to exert great influence on the health care 
system were individuals of sober and mature unger- 
standing, of vast experience, and of creative insight 
into the nature of the health system, its capabilities and 
weaknesses, its potential for progress, and its need for 
stability and continuity? If we are to come under in- 
creasing regulation at the hands of government policy 
makers, would it not make sense to be sure that the 
people occupying those positions were extraordinarily 
equipped to do so and were not appointed or elected 
because they happened to be popular with the voters 
back home or favorites of the reigning administration? 
In simple terms, would it not be better to be managed 
or lead by people who thoroughlv understood what 
they are responsible for managing or leading? 

This is not really such a foreign concept when one 
stops to think about it. The President picks as Secretary 
of State someone he feels has a solid grasp of foreign 
affairs and international relations. He picks a Secretary 
of Agriculture who knows something about farming 
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and agricultural marketing. The Secretary of the Trea- 
sury is virtually always an economist or banker; the 
Attorney General, a lawyer with knowledge of the jud- 
icial system. | | 

But our top health official—now that the post of As- 
sistant Secretary for Health has been reduced to 
insignificance—is no more likely to know anything 
about health than he is about education and Welfare, 
or for that matter about the Social Security system, civil 
rights enforcement, or any of the other volatile issues 
that flood across his desk day after day. At best the 
Secretary of Health, Education, and Welfare may bea 
jack-of-all-trades, which means he is certain to be mas- 
ter of none, not a very happy thought as we move into 
an era of increasing regulation; regulation that the Sec- 
retary will both devise and administer with whatever 
help he may be willing to accept from people who un- 
derstand things better than he does. 
. Not to belabor the point, we certainly do- have a 
model for placing powerful regulatory officials in 
positions that are substantially removed from politics 
and seeing to it that those officials are outstandingly 
knowledgeable in the area for which they are respon- 
sible. The Chairman of the Board of Governors of the 
Federal Reserve System is selected by the President and 


- confirmed by the Senate for a term of office that runs 


for a minimum of ten years. Once confirmed, he and 
the Board are at once able to regulate banks, the money 
supply, interest rates, credit—nearly every facet of the 
nation's monetary system. He and the Board are not 
subject to the whim of Congressional committees or 
committee chairmen. He is even able to stand up to the 


` President when his judgment tells him he should. The 


Chairman of the Federal Reserve is not above the law, 
nor is he immune from the political sentiments of the 
nation. But he is in a position to discharge his enor- 
mous responsibilities in an atmosphere free of partisan 
bickering, political favoritism, and the need to win the 
favor of either voters or special interests. And, more- 
over, whether or not one agrees with the policies of 
Chairman Miller, the fact of the matter is he under- 
stands the consequences of his actions. Since the health 
care system clearly has to be subjected to increased 
regulatory control, would it not be better to have a 
person in charge who at least understands what he or 
she is doing? The answer is obvious. 

I believe very strongly that we ought to establish a 
Department of Health so that, if nothing else, the 
President could select as Secretary of Health a person 
of known experience and competence in a field that 
already consumes ten per cent or more of our Federal 
tax dollars, impinges directly on the third largest indus- 
try in the country, involves the way in which Americans 
now spend something like 185 billion doilars a year, 
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and touches the lives of every man, woman, and child 
in the United States. 

It has been said that the health care system is too 
complex to leave in the hands of health professionals. I 
would suggest that it is too complex to place in the 
hands of politicians and, goirig a step further, speculate 
that many of the problems confronting our nation, 
within and outside the field of health, are too compli- 
cated to be delegated to our politicians for solution. 
One need not look far for examples to support my 
contention. Congress has been unsuccessfully grap- 
pling with the energy problem for four years and we 
still seem to be a long way from an effective solution. 

Changing the Federal bureaucracy will by no means 
guarantee that we can have a regulatory system that 
will work. It might help, but it is no panacea. : 

We also have to get rid of the mentality that thinks 
the way to deal with problems in health care is to write 
rules covering everything and then police the system to 
make sure that everybody is going by the rule book. I 
know the example of the computer axial tomography 
(CT) scanner has been talked to death, or. almost. But 
let me use it anyway to make a point that seems to get 
- lost in all the rhetoric. | 

Does it really make sense to try to work out a rule 
that says there can be only one scanner for every X 
number of people or Y number of anticipated diag- 
noses in a given area over a given period of time? What 
if the scanner proves to be an enormously effective 
piece of medical technology, as effective, say, as con- 
ventional radiography has become? and what if we 
learn, as some are beginning to demonstrate, that 
scanners, properly used, are cost-effective in that they 
obviate the need for other, more hazardous, and more 
costly diagnostic procedures, including ‘unnecessary 
surgery? If that turns out to be the case, do we want to 
control rigidly the number of scanners? Or do we want, 
instead, to make sure that they are being used to the 
best advantage in terms of health care, as well as health 
economics? І am not trying to make a case for CT scan- 
ners. But I do not want to have to endure a philosophy 
of regulation that attaches more importance to price 
tags than it does to better health care, and that would, 
incidentally, keep the cost of s scanner technology high 
by keeping it scarce. 

Two elements of a sound health care regulatory sys- 
tem thus would be, as I see it: (1) freeing regulation 
frorn the political arena and from the manipulations of 

. people who do not understand what they are doing and 
(2) trying to base regulatory decisions on rational as- 
sessments of health questions; the economics of health 
care being only one dimension of the problem. It is 
certainly rational to say that the, United States is over- 
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supplied with physicians performing surgery and that 
the amount of surgery seems to mirror the number of 
doctors performing surgery in а given area, but it is not 
rational to say that the way to address such a problem is 
to set a limit on the amount of money that can be spent 
for surgical procedures, not when there are other, 
more effective, and more acceptable ways of getting at 
that problem. | | 

Which brings me to the third and last point I want to 
make about how we ought to plan for meaningful regu- 
lation. 

We simply cannot leave the whole job to government. 
There are many highly competent, knowledgeable, and 
dedicated people in the Federal health bureaucracy. 1 
have worked with them; I know them; and I trust 
them. Sad to say, the Carter administration foolishly 
turned a lot of very able people out of government 
because,of its naive mistrust of the bureaucracy. The 
loss was senseless and unnecessary, but not irreparable. 
Nonetheless, I do not think we can ever expect gov- 
ernment by itself to have the knowledge and wisdom 
needed to provide effective regulation of the health 
care system. Government will enact the laws and issue 
the rules, but the thinking and the planning on which a 
sound regulatory system must be built will have to in- | 
volve those of us outside government who can see the 
need for regulation in the national interest and who > 
would rather shape a system that works than endure 
one that does not. 

If we are in doubt about how wisely government will 
respond to the need for regulation, and I think most of 
us are, then simple, enlightened self-interest demands 
that we seek to shape the system we are going to have to 
live with. 

I have one last observation to make. In my judgment 
it goes to the heart of the question of regulation and 
the ability of the Federal bureaucracy to work effec- 
tively with the private sector in dealing with the health 
care problems facing this country. | 

It has to do with national health insurance. 

Many people both in and out of government are 
convinced that we need to enact a comprehensive na- 
tional health insurance system, and the Carter adminis- 
tration seems determined to push for legislation in that 
direction. The arguments in support of national health 
insurance have changed rather substantially in recent 
years, but they are made with no less conviction. Where 
we once heard that national health insurance would 
assure access to health services, we now hear more 
often that insurance would provide the means of con- 
trolling costs. And indeed there is merit to both argu- 
ments, but I have come to the conclusion that we are in 
no position to implement a national health insurance 
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system and to do so any time in the foreseeable future 
would be a serious and possibly disastrous mistake. 

We do not have the regulatory capacity or the phi- 
losophy toward regulation of the health care industry 
without which a system of national health insurance 
would be an utter failure. I think, as I have tried to 
indicate, that we could develop such a capacity. But we 
clearly do nct have it today—not in the political leader- 
ship, not in the Federal health bureaucracy, and not in 
the private sector. And, since we do lack this en- 
lightened sense of how to regulate the health care sys- 

| tem, Гат absolutely convinced that a system of na- 
tional health insurance would lead to issuance of the 
most irrational, stifling, destructive kind of regulatory 
edicts by persons in power who have little appreciation 
for or understanding of the health care system and the 
people and organizations that comprise it. 

I think we can only be saddened and discouraged to 
find President Carter echoing the bombastic language 
of Secretary Califano in talking about the medical pro- 
fession. There has never been a greater need for mean- 

-~ ingful communication and collaboration between the 
public and the private sectors in the health field. It is 
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tragic to find the President of the United States trying 
to gain political mileage by making such communica- 
tion vastly more difficult;by ill-considered rheteric. 

In such a climate, national health insurance has little 
chance of success. And, if:we make the mistake of try- 
ing now to put an insurance scheme in place, I think it 
is quite likely that we will destroy the very system that 
most of us would likeito-make better. We would destroy 
it through an approach to'regulation founded on polit- 
ical expediency, an approach that I think would have 
no hope of success.’ 

The Chinese have a curse that says, "May you live in 
interesting times.” Well, we certainly do. Whether or 
not we are cursed, however, depends on how we deal 
with the interesting challenge of regulation. I think it is 
the most urgent challenge medicine has faced in this 
century. The way we deal with it will determine the 
future of medicine and health care for as far into the 
future as anyone can see. 

The critical point is that we have the chance to re- 
spond. And that is a chance we surely must not pass up, 
for it may never come again. 
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Prophylactic antibiotics in cesarean section: A 
double-blind study of cefazolin 


JEFFREY P. PHELAN, LIEUTENANT COMMANDER (MC) USNR 
STEPHEN C. PRUYN, СоммАмркЕк (MC) USN.. 


Portsmouth, Virginia 


One hundred twenty-two patients were evaluated prospectively to determine the clinical efficacy of 
prophylactic cefazolin (Ancef*) in cesarean section. The cefazolin was administered intravenously in 
a high-dose, short ‘perioperative regimen. Postoperatively, each patient ras evaluated for morbidity. 
Over all, the postoperative morbidity rate was reduced from 30 per cent n the placebo group to 18 
per cent in the cefazolin group. More important, the infection rate assoc&ted with primary cesarean 
section was significantly lessened from 38 per cent in the placebo groug to 16 per cent in the drug 
group (p < 0.025). In repeat cesarean sections, the postoperative morbility rate was greater in the 
antibiotic-treated group (20 per cent) than in the placebo group (14 per cent). Of major importance, 
a predominant organism, Group D streptococcus, was encountered in tha postoperative cultures of | 
the cefazolin group. (AM. J. OBsTET. GYNECOL. 133:474, 1979.) 


THE USE OF prophylactic antibiotics in cesarean sec- 
tion has been shown to be. efficacious for the reduction 
cf postoperative morbidity.'-* Some of these early in- 
vestigations were not double blind and lacked a stan- 
dardized treatment protocol. Gibbs and associates? 4 
reported the efficacy o? combination antibiotic prophy- 
laxis for cesarean section. These studies provided. a 
standardized regimen as well as guidelines for the as- 
sessment of postoperative morbidity. More important, 
the short-term administration of a high dose of an- 
tidiotic during the perioperative period should lessen 
the likelihood of bacterial resistance developing. Rely- 
ing on the regimen described by Gibbs and colleagues,’ 
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the purpos: of the current investigation was to deter- 
mine whetEer a single antibiotic, cefazolin, was effec- 
tivé in reducing postoperative cesarean section 
morbidity. 


Material «nd methods 


During tLe study period, July through December, 
1976, 180 patients undergoing either primary or re- 
peat cesareen section consented to participate in the 
Ancef* study. OF those patients, eight were excluded 
for mistakes in protocol. Patients who had known al- 
lergic reacticn to penicillin or cephalosporins, had evi- 
dence of inf2ction, or had been receiving antibiotics at 
the time of hbor were aiso excluded from the study. 

After obtaining informed consent, each patient 
within the pzimary or repeat cesarean groups was ran- 
domly assigred to either the Ancef or placebo group. 
All preparat.ons supplied had a code number known 
only by the 5harmacy. Additionally, all materials ap- 
peared similzr in solution. ; 

The medication was administered intravenously in 
the fashion -lescribed by Gibbs and associates.” The 
first dose was given approximately 30 minutes prior to 
surgery and the second and third doses two and eight 
hours after delivery. The dosage regimen consisted of 
500 mg for the first two doses and 1.0 Gm. for the third 
dose. | 

Prior to su-gery, all patients had a five-minute be- 
tadine scrub. In addition, routine studies included a 


*Supplied b* Smith, Kline & French, Philadelphia, Pa. 
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Table I. Distribution of patients by drug and type of cesarean section 





No. 61 

Age (yr) 25.1 © 94.9 

Height (cm.) 160 160 

Weight (Kg.) 75.5 76.8 

Rupture of membranes (No.): 28 25 
>3 hr. (No.) 23 20 
>12 hr. (No.) 5 5 

Mean duration of rup- 4.11 6.05 
tured membranes (hr.) 

No. without rupture of^ ` 38 12 
membranes 7 

Labor (No.) 35 28 

>6 hr. (No.) 23 21 

Mean duration of labor 4.78 7.03 

| (hr) 

No. without labor 26 9 

Operation room time 51.2 50.3 
(min.) н ; 

Mean duration of Foley 21.9 22.6 
Catheter (hr.) 

Pelvic examinations 3.4 4.7 
(mean) 

Internal pressure catheter 15 15 
(No.) - 

Mean duration pressure 4.85 4.85 
catheter placement (hr.) 

Anemia (hematocrit «30) 11 10 

PIH 9 8 

Diabetes i 6 5 

Postoperative stay (days) 5.7 6.0 


pre- and postoperative urine culture from the Foley 
catheter and a complete blood court. Postoperative 
patient care was by residents under attending super- 
vision. 

Postoperatively, a patient was defined as morbid if 
there were two temperatures 100.4? F. or greater orally 
in two separate 24 hour periods or a postoperative 
urine culture demonstrated more than 100,000 col- 
onies per milliliter (only if preoperative urine culture 
was negative). AE 

All patients designated as morbid had endometrial 
cultures (aerobic and anerobic) as well as repeat urine 
cultures. In addition, any other indicated studies were 
done, for example, chest roentgenogram, and sputum 
‘апа blood cultures. Following this each patient with a 
postoperative morbidity was classified according to 
criteria suggested by Gibbs and colleagues.* 


1. Endometritis——fever and uterine tenderness or | 


fever and a pathogenic organism without any apparent 
cause of fever. No patient was classified as having en- 
dometritis simply on the basis of a foul discharge or a 
positive culture. * 

2. Urinary tract infection (UTT)— fever and urinary 


tract symptoms or a single significant. culture with or. 


without fever. 


37 











Placebo 





Repeat 


94 61 39 99 
25.9 944 94.1 25.0 
159 159 159 157 

73.6 72.9 71.5 69.1 

3 28 27 1 

3 26 25 1 

0 7 7 0 

1.12 411 6.33 0.2 
21 33 12 91 

7 37 31 6 

2 20 20 0 

131 5.18 7.51 1.08 
17 94 8 16 
52.7 54.0 51.6 58.3 
20.7 24.0 25.3 99.0 

14 3.4 4.5 1.6 

0 17 17 0 
= 6.25 6.25 ET 

| п 8 3 

i 10 10 0 

1 3 1 9 

5.9 5.5 5.8 4.9 


Table II. Indications for primary cesarean section 


Indication | | No. 


Failure to progress i 22 
Fetal distress 19 
Breech © 19 
Cephalopelvic disproportion 15 
Transverse lie : 3 
Failed OCT 3 
Other 14 


OCT: Oxytocin challenge test. 


3. Wound infection—fever, cellulitis, and exudate. 
Each infection was graded according to those proposed 


‘by Karl and associates.? 


Grade 1—cellutitis with minimal purulent exu- 
date. 
Grade 2—cellulitis with moderate purulent exu- 
date. : 
Grade 3—infection throughout wound. 
4. Pneumonia—fever with physical findings and/or 
radiographic evidence of consolidation. 
5. Atelectasis—fever with abnormal chest findings 
but no consolidation. 
Finally, all gravid women with cesarean section risk 
factors, e.g., rupture of membranes (ROM), labor, use 
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Table III. Morbidity by type and operation by drug 
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Primary 
cesarean 
section 


Urinary tract infection 
Endometritis 
Wound infection (total): 
Grade 1 
Grade ? 
Grade 3 
Pneumonia 
Atelectasis 
Fever of unknown etiology 
Total no. of morbidities 14 
Total morbid patients 11 
Total no. of patients 61 
Patients with morbidity (96) . 18 
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оло оомом№оо м he 


— O9 


Table IV. Microbiologic data (resistance to antibiotic in parenthesis) 





: 3 


y-Streptococcus Group D 
Group D enterococcus 
Escherichia сой 
Streptococcal species ' 
Staphylococcal species 
B-Streptococcus 
Klebsiella pneumoniae 
Serratia 

Enterobacter cloacae 


со с со соо осо сос 


cf an internal pressure catheter (IPC), pre-eclampsia 
(PIH), and number of recorded pelvic examinations 
were evaluated for the effectiveness of cefazolin in the 
reduction of postoperative morbidity. . 


Results 


One hundred twenty-two patients were available for 
evaluation. As illustrated by Table I, randomization by 
drug and type of cesarean section was found to be ac- 
ceptable. One factor, the mean duration of internal 
pressure catheter placement, was noted to be longer in 
tke placebo than in the antibiotic group (6.25 hours 
versus 4.85 hours, respectively). This difference was 
not found to be significant (p 7 0.05). 

The indications for primary cesarean section are 
depicted in Table II. Because several cesarean sections 
were done for more than one indication, there was 
considerable overlap when compared with the number 
of primary cesarean sections. In spite of the overlap, 
breeches comprised 20 per cent of the cesarean section 
indications. 

Analysis of postoperative morbidity by the type of 
cesarean section and the use of prophylactic antibiotics 


- Antibiotics 









Placebo 









Repeat 
cesarean 
section 


Primary 
cesarean 
section 


Repeat 
cesarean 
section 


4 7 6 1 
1 8 6 2 
0 2 1 1 
0 1 0 1 
0 0 0 0 

- 0 1 1 0 
0 1 1 0 
-0 0 0 0 
0 3 3 0 
5 21 17 4 
5 18 15 3 
24 61 39 22 
20 30 38 14 








Placebo 
(2) 


DOR RR о Ф 
ке ооо Фо 
~ 
-— 
— 


1 
0 
4 
0 
0 
1 
1 
0 
0 


revealed some interesting findings (Table III). As-ex- 
pected, the postoperative morbidity in primary cesar- 
ear sections was significantly greater in the placebo 
group than in the cefazolin group, 38 per cent and 16 
per cent, respectively (x? = 4.6987; p < 0.025). On the 
contrary, the repeat cesarean sections had a higher 
morbidity rate in the cefazolin group than the placebo 
group (20 per cent and 14 per cent, respectively). The 
major difference was a higher incidence of postopera- 
tive urinary tract infections in the cefazolin group. 
Three of the four urinary infections were caused by 
bacteria resistant to the antibiotic. Nonetheless, the 
overall morbidity rate for the placebo group was 
greater than that for the cefazolin group, 30 per cent 
and 18 per cent, respectively (x? = 2.2165; p > 0.05). 

The duration of postoperative stay was shorter for 
the placebo group than the cefazolin group (5.5 days 
versus 5.7 days, respectively). These results reflect not 
only a greater number of four-day discharges in the 
placebo group but also a higher incidence of six- and 
seven-day discharges in the cefazolin group for psy- 
chosocial reasons. On the other hand, the postopera- 
tive stay for the morbid group was longer than for the 
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nonmorbid group (7.9 days versus 5.0 days, respec- 


tively). 


Two patients were considered enui ill. Orie given. 


antibiotics developed septic pelvic thrombophlebitis re- 
sponding to heparin; and the other; giveri placebo, de- 
veloped pneumonia and UE requiring a 
lengthy hospitalization. 

In our study population, the use of pr ophylactic 
cefazolin was found to be effective in primary cesarean 


section and in those patients undergoing cesarean sec-: 


tion with PIH (x* = 2:7732; p « 0.05). Along with 


these two findings, tlie prophylactic ‘administration of — 


cefazolin was noted to be additionally beneficial in re- 


ducing the postoperative morbidity rate in the follow- 


ing instances: (1) Cases of ruptured membranes 


- (32 = 6.0959; р < 0.0125), (2) patients in labor ( = 
: 9.9495; P « 0.1), (3) ruptured membraries in laboring 


patients (x ? = 4.7508; p « 0.025), and (4) recorded 
pelvic examinations =9 (x? = 4.444; p < 0. 05). 


. Whenever an IPC was used, the prophylactic use of | 


cefazolin was found to reduce tlie. postoperative 
morbidity rate. However, these results were not statisti- 
cally significant: 


Comment 


In oür study as well as those of other investigators, 
the administration.of prophylactic antibiotics has been 
shown to be effective in reducing the postoperative ce- 
sarean section morbidity rate.'7? This decrease in 
morbidity hàs been demónstrated regardless of the 
number, type, or duration of antibiotics employed. 
Specifically, the use of a single antibiotic has also been 


| proved to be effective. However, either the irivestiga- 


tion was not double blind! or the study represented 

"prophylactic treatment.” Relying on the antibiotic 
regimen of Gibbs and associates? and a single antibiotic, 
cefazolin, we were able to reduce the overall postcesar- 
ean section morbidity rate. The low overall postcesar- 
ean morbidity rate in our study population i is probably 
indicative of the higher socioeconomic status and the 
more frequent prenatal visits of our obstetrical pa- 
tients. In primary cesarean sections, the postoperative 
morbidity rate was significantly reduced with prophy- 
lactic cefazolin (p « 0.05). In contrást, the. postoper- 
ative morbidity rate associated with repeat cesarean 
sections was greater in the antibiotic { group. If one con- 
siders additionally the low overall L Bostoperanive 
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` morbidity: таге. іп our repeat cesarean population, 


inostly urinary tract infections;? the clinical usefulness 
of: prophylactic cefazolin in repeat cesarean sectioris 
would not appear justified. 


Alterations in the bacterial flora of morbid patients. 
` who had réceived prophylactic antibiotics had not been 


reported initially.'7? On the other hand, recent investi- 
gations have, demonstrated predictable increases in 
bacterial flora which reflect the known spectrum of the 
antibiotic used.® '° In the present study, _ similar 
changes in the bacterial: flora or the morbid patients 
who received cefazolin were exhibited (Table IV). Even 


though no definite conclusions can be drawn from our 


microbiological data, itis interesting to note that г large 
percentage of our cultures did demonstrate Lancefield 
Group D streptococcus. As a rule, cephalosporins, 
cefazolin in this instance, have a known bactericidal 


‘activity against most strains of streptococcus. However, 


its bactericidal activity against Group D streptococcus 
‘has been somewhat less when compared with its activity 
against, other streptococcal groups." This additional 
fact would account for thé results in ouir series. 

Risk factors associated with postoperative cesarean 


section’ morbidity have been identified by numerous _ 


authors. These factors have included. socioeconomic 
status,® maternal age," labor,* rupture’ of membranes,” 
number of pelvic examinations, and ‘internal fetal 
monitoring. 18 More recently, Greeri and Sarubbis!* 
have stressed the overall im portance of general anes- 
thésia, obesity (weight gain greater than 30 pounds 
over the prepregnarit weight), anemia, and labor prior 
to delivery. In those gravid women with numerous 
pelvic examinations, rupture of membranes, and PIH, 
the perioperative administration of cefazolin. was most 
effective. While the infection rate associated with the 
other risk factors was less in the antibiotic group, these 
results lacked statistical significance. . 

In conclusion, the. short, high-dose perioperative 
course, of cefazolin has been shown to be effective for 
the reduction of morbidity associated with cesarean 
section, especially primary cesarean section. We believe 
its use should be limited to those primary or repeat 
cesarean sections which exhibit any of the previously 
mentioned risk factors. Further i investigations are war- 
ranted to assess the effects of prophylactic antibiotics 
on the bacterial flora of gravid women under going ce- 


sarean section. 
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Adenylate cyclase from human decidua parietalis | 


“JEFFREY А. "WHITSETT, M. р, 
CARL: Б; JOHNSON, Pn. D. 


Cin incinnati, Ohio 


т Adenylate cyclase (EC 4.6.1.1) activity was demonstrated i in membrane fractions of human decidua 
parietalis. Adenylate ‘cyclase activity was associated with membrane fractions of decidua but not 
` chorion or amnion. Prostaglandins PGE, and PGE, but neither PGD,. пог РСЕ, stimulated this j 
activity at gestational ages 18 to 40 weeks. Fluoride and guanosine ‘triphosphate stimulated decidual 

| adenylate cyclase; however, epinephrine-stimulated adenylate cyclase. activity was demonstrable 

' only in the presence ‘of guanosine triphosphate. The possible roles of adenylate cyclase activity in 
the decidua are. discussed, (AM. J. OBSTET. GYNECOL. 133: 479, 1979; e 


THE HUMAN endometrium undėrgoes rapid trans-. 
' formation during the menstrual cycle and following. 


implantation of the blastocyst. Under the influence of 


steroid. hormones and the presence of the trophoblast, 


the endometrium is transformed to the decidua basalis, 
wera, and parietalis. The function of the decidua has 
not been clearly defined but suggested’ functions in- 


clude'a role in the implantation and, nutrition of the > 
blastocyst, the restriction of the invading trophoblast,- - 
and the immunologic séparation of mater nal and fetal ' 
tissues. 253 Furthermore, recent evidence suggests that 


the release of prostaglandin precursors or prostaglan- 


dins from the decidua to the myometrium may be d 


portant in the initiation. and maintenance of làbor.* 
Although’ the effects of estrogen and progesterone 
on the transformation and maintenance of the endo- 
metrium during menses, implantation of the blastocyst, 
and gestation have been extensively studied, there is 
little information regarding the role-of 3'-5' adenosine 
monophosphate (c- -AMP) oh the metabolism of the de- 
cidua. The role of c-AMP on the regulation of uterine 
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tone lías been extensively described but the effect of 
both, prostaglandins and f-adrenergic agents on de- 
cidual: -adenylate cyclase have пот, to our knowledge, 
been reported. Because of clinical and physiologic 
significance of c-AMP in the regulation of cellular me- 
tabolism. and the possible importance of the decidua in 
the maintenance. and termination of pregnancy, we 


'have examined adenylate cyclase in the human decidua 


parietalis and characterized the effects of prostaglan- 
dins, epinephrine, and other agents on its activity. Be- 
cause ‘of the demonstration of polypeptide hormones 


| in amniotic fluid: and the possibility that.these hor- 


mones may play an active role in.the function of the 
fetal membranes, similàr studies were also performed 
with membrane fractions prepared from chorion and 
amnion. 


“Materials and methods 


Preparation of membrane fractions. Tissue samples 
were obtained from six term pregnancies after vaginal 
delivery, from two term pregnancies terminated by ce- 
sarean section before the onset of labor, from preterm 
pregriancies at 18, 29,32, and 33 weeks after spon- 


_ taneous vaginal delivery, and from a twin pregnaricy at 


term. Gestational sac membranes were removed from 
the 12 placentas at delivery and immediately placed į in 
iced buffer containing 250 mM sucrose, 1 mM EGTA, 
and Бтам Tris-HCl (pH 7.4) and washed free of blood 


Р clots. Decidua parietalis, amnion, and chorion were 


separated by careful macr oscopic dissection. Tissue 
type was verified’ by light microscopy and histochemis- 
try. Approxiniately 5 Gm. of tissue was homogenized in 


га 1:6 w/v solution of iced buffer with a Tekmar Tis- 


suemizer at high speed for three 10 second bursts in an 


ice bath. The homogenate was poured through a single 
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Table I. Recovery of adenylate cyclase during cell fractionation* 











S.A. 


Fraction (pmoles ` mg. 





1. Starting homogenate ` 1480 2.3 
2. 3,000 x g 15 min. “12.0 . 15.7 
3. 3,000-15,000 x g 15 min. 6.3 14.1 
4. 15,000 x g supernate 118.0 0.64 
5. 15,000-40,000 x g 80 min. —. 9.5 
Recovery 136 

. Per cent recovery 92 










+ min.) 


Fluoride 











Total activity 


‘pmoles * min.) Total activity 





345.0 | 970 3,996 
188.0 109.0 1,309 
88.2 111.0 704 
75.9 74 868 
n 51.8 = 
351 2,881 
102 72 





* The recovery of basal and fluoride-stimulated adenylate cyclase was made in decidual tissue following homogenization and 
differential centrifugation. Adenylate cyclase was determined iri triplicate in each fraction. The crude homogenate was filtered 
through coarse gauze and centrifuged for 10 minutes at 500 х рах 4° C., the resulting supernatant fluid constituting the starting 


homogenate. 


Table II. Decidual adenylate cyclase (pmoles · mg.™' : 






min.™')* 


S. ignificance level 
(paired t test) 


Basal к 95.0 + 1.8 


Fluoride 10 mM 110.8 + 12.7 4.4 p< 0.01 
Ethanol 10% 34.0 + 1.2 1.4 p < 0.01 
Epinephrine 1075M 29.6 + 3.9 1.2 N.S. 
GTP 10°M 38.4 + 7.2. 1.5 р < 0.01 
‚ GTP 10-%М + epinephrine 107*M 49.3 + 8.7 2.0 р < 0.01 
РСЕ, 2.8 х 107*M 82.9 + 9.8 2.4 p«0.01 
PGE, 2.8 x 105M 62.0 + 1.9 1.8 p«001 


* Adenylate cyclase and activation by various agents was determined on membrane fractions from six normal term pregnancies. 
Hormones and other agents were preincubated for 5 minutes at 30* C. prior to assay and adenylate cyclase was determined as 
described іп the methods. Values represent data from six experiments. Each value was determined in triplicate. Prostaglandin 
activation was compared with the value found in the presence of 10 per cent ethanol and the effects of 107*?M GTP or epinephrine : 
were compared to basal activity. Epinephrine (1075M) plus GTP (10-*M? values were compared to the activity found in the presence 


of GTP (10-5M). 


layer of cheese cloth and centrifuged at 500 x g for 10 
minutes at 4° C. The supernatant fluid was recen- 
trifaged at 3,000 x g for 15 minutes. This pellet was 
resuspended in fresh buffer and the centrifugation was 
repeated. This final membrane pellet was resuspended 
in buffer by gentle homogenation to give a final mem- 
brane protéin concentration of 2 to 4 mg: per milliliter. 

This constituted the membrane fraction used for assay. 

Membranes were assayed for adenylate cyclase activity 
immediately following: preparation or after rapid freez- 
ing and storage at —20° C. for several days during 
which there were no changes in basal or hormonal 
stimulation of adenylate cyclase. Adenylate cyclase was 
assayed in triplicate according to the méthod of Salo- 
mon, Londos, and Rodbell* in 0.25 ml. final assay vol- 
ume containing 50 to 100 ug of membrane protein, 

100 mM Tris-HCl (pH 7.4), 1 mg. per milliliter of 
bovine serum albumin, 1 mM (a-£P)-ATP (2 pCi), 1.5 
mM MgCh, 1 mM ?H-c-AMP (0.01 aCi), 10 mM phos- 
phocreatine, 2.5 U. of creatine phosphokinase (Sigma 


Chemical Co.), 25 mM sucrose, 0.1 mM EGTA, hor- 
mones, or 10 mM sodium fluoride. ` Prostaglandins 
PGE, PGE; PG Foa апа РСР», kindly provided by Dr. 
John Pike of the Upjohn Company, were diluted in 
absolute ethanol and added to the assay mixture and 
compared to basal activity in the presence of an equal 
amount of ethanol. Siatistical analysis was performed 
with the paired t test. 

In preliminary experiments, decidual adenylate cy- 
clase activity was found to be proportional to protein 
concentration (10 to 150 ug) and time (5 to 25 minutes) 
at 30° C. for both basal and fluoride-stimulated ac- 
tivities. Subsequent incubations were performed for 10 
or 15 minutes at 30° C. The addition of 10 mM 
theophylline did not enhance basal or fluoride sensitive | 
activity and was therefore omitted. | 

Membrane preparations of placental trophoblast, 
amnion, and chorion, and the gestational membranes 
separating diamniotic-dichorionic twins were . made 
and assayed as described for the decidua. 
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Histochemical identification. "Membrane rolls," 
chorion, amnion, and decidua were fixed in formalin 
prior to staining with hematoxylin-eosin, Snook’s re- 
ticulin stain, and colloidal iron. Large polygonal cells 
with prominent nuclei whose matrix stained heavily for 
reticulin were interpreted to be decidual cells. Decidual 
samples were free of trophoblastic elements and con- 
tained no myometrium. Samples of amnion and cho- 
rion, after removal of decidua, contained small 
amounts of residual decidual cells. 


Results 


Subcellular localization. Adenylate cyclase was dem- 
onstrated in membrane fractions of decidua parietalis 


‘from 12 pregnancies from 18 te 40 weeks’ gestation. 


This activity was found in membrane fractions of the 
decidua (Table I). Approximately half of the recovered 
activity was associated with membranes collected after 
centrifugation at 500 to 3,000 x g for 15 minutes. The 
specific activity was highest in fractions 2 and 3 and 
thereafter the 500 to 3,000 X g preparation (fraction 2) 
was used for the analysis of hormonal and prostaglan- 
din effects. 

Tissue localization. The various tissues of the gesta- 
tional sac were examined for adenylate cyclase activity 
(Fig. 1). Activizy was highest in the decidual prepara- 
tion which was dissected free from amnion and cho- 
rion. Samples of amnion and chorion contained very 
low levels of adenylate cyclase activity. In fact, in two 
experiments, no adenylate cylcase was demonstrable in 
the amnion and chorion. Fluoride-stimulated activity, 
although very low, was seen in two samples of amnion- 
chorion; however, these samples contained small quan- 
‘tities of decidual tissue even after careful dissectiori and 
scraping. Amnion and chorion obtained from the 


membranes separating two diamniotic-dichorionic ` 


twins also were assessed because of the presence of 
chorion-amnion ia the relative absence of decidua in 
these membranes. This preparation contained a mini- 
mum of decidua and no detectable basal or fluoride- 
stimulated adenylate cyclase. Sedimentation of chorion- 
amnion at higher centrifugation forces (15,000 x g) 
for 30 minutes did not enhance adenylate cyclase re- 
covery in chorion and amnion. 

The effects of various agents on decidual adenylate 
cyclase were studied in at least six experiments with 


each agent (Table II) in the samples from normal term - 
pregnancies. Fluoride (10 mM) caused fourfold stimu- 


lation, ethanol (10 per cent) enhanced activity only 


slightly in all experiments while epinephrine (107°M)- 


did not significantly enhance activity. Guanosine tri- 
phosphate significantly enhanced activity in all prep- 


arations examined at concentrations between 1078 end 
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Fig. 1. Tissue distribution of adenylate cyclase in gestational 
membranes and placenta in 500 to 3,000 x g membrane frac- 
tions. Decidua was dissected from chorion and amnion and 
membrane fractions were prepared as described in the 
methods. Adenylate cyclase was assessed in triplicate incuba- 
tions for each determination of basal, fluoride (10 mM), 
and epinephrine (10M) stimulation. Values represent 
mean + S.E. Placental trophoblastic tissue was dissected free 
from the maternal plate and processed as described for the 
decidua. Chorion and amnion from adjacent areas of mem- 
brane from a dizygotic twin pregnancy contained minimal 
decidual cell contamination as assessed by light microscopy. 
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Fig. 2. Dose-response curve of decidual adenylate cyclase to 
prostaglandins (2.8 х 1075 to 107?M). Dose response-curves 
for PGE, PGE2, РСЕ,., and PGD, were performed in four 
separate term decidual membrane preparations and com- 
pared to basal activity determined in the presence of an equal 
concentration of ethanol A representative dose-response 
curve was constructed from triplicate determinations of 
c-AMP for each point as described in the methods. 


107M. Epinephrine (107?M) in the presence of GTP 


“(1078 to 107?M) caused small but significant (р < 0.01) 


increases in adenylate cyclase activity, above that found 
with GTP (107*M) alone (Table II). Decidual adenylate 
cyclase was compared to the activity obtained from a 
similar preparation of fetal trophoblast as is repre- 
sented by Fig. 1. In sharp contrast to the epinephrine 
sensitivity demonstrated in trophoblast, decidual aden- 
ylate cyclase was not activated by epinephrine in the 
absence of guanosine triphosphate. 
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Adenylate cyclase in the decidua was stimulated by 
prostaglandins (2.8 x 107 to 2.8 x 107?M) PGE, and 
PGE, but not by prostaglandins PGF;4 or РСР». Pros- 
taglandin Е, was more potent than PGE;. Dose-re- 
sponse curves for this activation were demonstrated in 
four separate decidual membrane preparations for 
each prostaglandin with similar results (Fig. 2). Con- 
centrations higher than 107?M of prostaglandins were 
not examined. Luteinizing hormone (LH) (10 ug per 
milliliter), human chorionic gonadotropin (HCG) (25 
U. per milliliter), and oxytocin (1 mU. per milliliter) 
were without effect on basal decidual adenylate cyclase 
in triplicate incubations from two separate experiments 
under standard assay conditions. 

Adenylate cyclase was assessed in decidua from 18, 
29, 32, and 33 weeks’ gestation after vaginal delivery. 
Hormone and prostaglandin-related effects were not 
quantitatively or qualitatively different in tissues from 
different gestations. There were also no obvious dif- 
ferences noted between tissues obtained from two elec- 
tive cesarean-section deliveries performed prior to the 
onset of labor and tissues obtained by vaginal delivery. 


Comment 


This study has demonstrated adenylate cyclase activ- 
itv in membrane preparations of human decidua 
parietalis. Decidual adenylate cyclase was stimulated by 
prostaglandins PGE, and PGE», guanosine triphos- 
phate (GTP), and epinephrine in the presence of GTP. 
The importance of c-AMP in the regulation of cellular 
function has been clearly established in numerous tis- 
sues; however, a clear understanding of the role of 
c-AMP in the decidua is lacking at present. Further- 
more, a clear understanding of the function and regu- 
lation of the decidua has not been established. 

The demonstration of adenylate cyclase in the de- 
cidua parietalis suggests the capability of these cells to 


respond to agents by increasing c-AMP production and ` 


make probable a role of c-AMP in the regulation of 
decidual cell function. Although this study does not 
explore the effects of c-AMP on decidual function,. 
c-AMP is important in the regulation of other cells and 
therefore may be of importance in the function of the 
decidua. The possible aspects of c-AMP regulation in 
the decidua include a role in decidual reaction, implan- 
tation and nutrition of the blastocyst, and a role in the 
onset and maintenance of labor."? In the present 
stady, decidual adenylate cyclase was found to be sen- 
sitive to prostaglandins E, and PGE, but was not sensi- 
tive to epinephrine, PGD; or PGFze. Similarly, bovine 
endometrial adenylate cyclase has previously been 
_ Shown to be sensitive to prostaglandins E; and Es. Like 
the decidua, bovine endometrial adenylate cyclase was 
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also urresponsive to f-receptor agonists’; however, the , 


possible effects of guanosine nucleotides on this activa- 
tion were not reported. In the present study, small but 
significant increases in adenylate cyclase were seen with 
epinephrine-(107?M) іп the presence of GTP (107? to 


10-*M.. This stimulatory role of guanine nucleotides іп · 


the regulation of catecholamine interaction with adeny- 
late cyclase has been reported in other tissues.’ 
c-AMP may play a role in the decidualization process. 
Although cyclic nucleotide regulation of décidual 
functicn has not been explored in human tissues and 
althoush studies in animals are not directly compara- 
ble, there is a suggestion that c-AMP may play a role in 
the decidual reaction in rats. Leroy and associates? have 
reported increased spontaneous deciduoma formation 
іп сле estrogen-primed rat after treatment with the- 
ophyllme and dibutyryl-c-AMP. These authors also re- 
ported rapid increases in c-AMP levels in the uterus 
immedaately following the induction of deciduoma by 


traumetic stimulation. There is further support for the - 


role of c-AMP in the uterus studies in which both es- 
trogen and c-AMP were found to enhance RNA syn- 
thesis end protein synthesis in intact rat uterine prep- 
aratiors.'® !! Estrogens have also been shown to rapidly 
increa= c-AMP in the uterus, an action which is as- 
cribed -o an enhancement of adenylate cyclase activity, 
but waich also is blocked by propanolol.'? These 
studies however, did not separate these effects on en- 
dometrium from myometrium. 

`The role of c-AMP in the regulation of glycogenoly- 
sis has been clearly established in numerous tissues." 
Since Luman decidual tissue is rich in glycogen, it has 
been s iggested by others that the decidua may be in- 
volved in the nutrition of the blastocyst and early em- 
bryo.? Although the role of c-AMP in the regulation of 
decidual carbohydrate metabolism has not to our 
knowledge been examined, it is possible that glyco- 
genolysis is also mediated through or by adenylate cy- 
clase in the decidua, as it is in other tissues. 

A possible role of the decidua in the biochemical 
events leading to parturition has been suggested re- 
cently оу several groups:of workers.* ? Gustavii*t has 
demorstrated the release of acid phosphatase from 
lysosomes from human decidua preceding the onset of 
labor. Phospholipase А», another lysosomal enzyme in- 
volved in the release of arachodonic acid (a prosta- 
glandim precursor) from cell lipid, has been demon- 
strated in the decidua and in fetal membranes by 
Schultz and associates? These findings and the high 
levels c£ prostaglandins in the decidua during labor! 
have led to the hypothesis that the decidua and fetal 
membranes play an active role in local prostaglandin 
biosynthesis which sensitizes the uterus to contract. 
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There is evidence to suggest that c-AMP. plays a role in’ ` 


the regulation of lysosomal permeability in leukocytes 
and in the regulation of phospholipase A; activity in 


platelets.'* However, c-AMP-mediated. effects on de-. - 


cidual lysosomal stability or. prostaglandin synthesis 
have not been reported. . 


In this study, we have demonstrated significant levels `` 


of adenylate cyclase in the decidua parietalis but not in 
chorion and amnion. Amniotic fluid contains numer- 


ous polypeptide hormones which might affect the 


function of: chorion or amnion. Since these tissues are 


avascular, hormone-tissue interactions might be antici- ' 
pated between the amnion or chorion and hormones ' 


presentin the amniotic fluid. Leontic and: Tyson” sug- 
gested that amniotic fluid osmoregulation may be regu- 
lated by prolactin in the amniotic fluid. However. in 
this study, we were unable to demonstrate significant 
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` levels of adenylate, cyclase in the chorion and amnion; 


therefore, it is unlikely that the effects of amniotic fluid 
hormones are mediated’ by pc cyclase in the 
chorion or amnion. 

In summary, in this йу the. human decidua 


. parietalis, but not chorion and amnion, were found to 


contain adenylate cyclase which was sensitive to pros- 
taglandins, guanosine triphosphate, and epinephrine 


-in the presence of GTP. The possible effects of adeny- 
. late cyclase and c-AMP accumulation in the decidua ` 


have not yet been clarified; however, adenylate cyclase | 
may. play an important role in the regulation of de- 
cidual function and be of i importance to the successful 
outcome of pregnancy. 


Thanks to Dr. A. James McAdams, Dr. Carol Brown- 
scheidel, and Kim Hawkins for their kind assistance. 
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Ultrasonic’ assessment of uterine emptying in first- 
trimester abortions induced by intravaginal ]5-methyl 
prostaglandin Fo methyl ester 
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Early first-trimester abortions were induced by a single intravaginal pessary containing 3 mg of 15 
methyl prostaglandin Fia methyl ester in 17 patients. The procedure was successful in 16 patients 
(94%). Intrauterine events.were observed by means of serial ultrasonic B scans. Pain, bleeding, and 
dislodgement of the gestational sac had commenced within 6 hours. Significant gastrointestinal side 
effects occurred in the majority of patients despite medication but they were usually of short 
duration. Vaginal bleeding, which was not heavy, continued for about 10 days and during most of 
this time the uterus contained products of conception. It is concluded that the method Is effective 
during the first 7 weeks of gestation. (AM. J. OBSTET. GYNECOL. 133:484, 1979.) 


VACUUM ASPIRATION of first-trimester pregnancies 
is generally satisfactory but the development of a sim- 
ple, effective, nonsurgical technique, which could be 
self-administered by the intravaginal route, would be a 
valuable method of population control, particularly in 
underdeveloped countries. Administration of prosta- 
glandins E; (РСЕ and Fog (PGFE;;) during the first 
trimester of pregnancy by the intravaginal route is of 
variable efficacy and necessitates large doses (20 to 50 
mg) which тау cause an unacceptable incidence of gas- 
trointestinal side effects.! 

The use of 15-methyl РСЕ, methyl ester intra- 
vaginally has allowed the effective induction of uterine 
action with a much lower dose and with an acceptable 
incidence of gastrointestinal side effects. Pharmaco- 
kinetic data show that maximum blood levels of both 
the free àcid and the methyl ester of 15-methyl РСЕ. 
are reached in about 3 hours and that significant 
plasma levels are maintained for 3 to 5 hours after 
insertion of a 1 mg pou of 15-methyl РСЕ, methyl 
ester. 
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Initial studies using 15-methyl РСЕ, methly ester 
involved the use of intravaginal pessaries containing 
either 0.5, 1.0, ог 1.5 mg inserted every 3 hours.*? The 
method was effective in inducing complete abortion, 
defined as cases not requiring surgical evacuation of 
the uterus, up to 7 weeks from the last menstrual 
period, after which time the success rate declined but 
was still acceptable up to the ninth week.® * Thereafter 
the use of intravaginal 15-methyl РСЕ, methyl ester 
should be confined to facilitating cervical dilatation 
prior to surgical evacuation of the uterus.® ° 

To avoid the need for repeated intravaginal in- 
sertions a slow-release silicone rubber device? !! and a 
longer-acüng wax-based pessary!? have been devel- 
oped. In most of these studies vaginal bleeding started 
within a few hours of insertion of the device or pessary 
and persisted for up to 10 to 14 days, although it was 


„rarely heavy. The duration of time until bleeding stops 


suggests that products of conception may remain 
within the uterus for some time, with the consequent 
risk of pelvic infection. 

'The completeness of evacuation of uterine contents 
after vacuum aspiration of first-trimester pregnancies 
can be assessed by ultrasonic В scanning. This study 
illustrates the rate of emptying of the uterus by means 
of serial B scans by the same techniques and describes 
the clinical events after the insertion of a single vaginal 


pessary containing 3 mg of 15- meu РСЕ, methyl 


ester in a wax base. 
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Fig. 1. P typical ultrasonic appearance of a pregnancy of 6% 


weeks’ seen 


Patients and methods 


Seventeen patients who had given informed consent 
and who had regular menstruation every 27 to 29 days 
were studied. Their mean age (+1 S D) was 26.3 + 3.2 
years. Eight patients were primigravidas and nine were 
multigravidas. The mean duration of gestation as if 
calculated from the date of the last menstrual period 


was 6.4.+ 0.9 weeks as determined by ultrasonic mea-- 


surement of the diameter of the gestational ѕас,!* or the 
crown-rump length of the fetus, !$ by an NE 4102 


diasonograph (Nuclear Enterprises Ltd., Edinburgh, ` 


Scotland). This.corresponded very closely with the du- 
ration of gestation as calculated from the date of the 


last menstrual period, the maximum discrepancy be- . 
tween the two methods being 5 days. The viability of ` 


the pregnancy was verified by recording the fetal 
heartbeat with the diasonograph'' in 13 cases, the 


mean gestation of these cases being 6.9. 0.5 weeks. - 


Viability was confirmed in the other four very early 
pregnancies by growth of the gestational sac. Before 
treatment, measurements of the serum level of the 
B-subunit of human chorionic gonadotropin (hCG) 


and of hemaglobin were performed, and a high vaginal. 


swab for bacteriologic culture was takeri. 
On admission to a day case bed the patient was given 
metoclopramide monohydrochloride, 10 mg (Maxo- 


lon), and diphenoxylate hydrochloride, 10 mg, with at- 


ropine sulfate, 0.1 mg (Loniotil), to control gastroin- 


testinal side effects. After insertion of a vaginal pessary - 
of 3 mg of 15-methyl РСЕза methyl ester the patient 


remained in bed.for 6 hours,’ during which time re- 
cordings of pulse, blood pressure, and respiration were 


made hourly. The time, of onset of uterine pain and . 
. vaginal bleeding was noted. An ultrasonic B scan was 


ther carried out and thereafter all pàtients were rou- 
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Fig. 2. Six hours after insertion of the pessary. The gestational 
. sac is displaced from the. uterine fundus. 


Y 


tinely discharged home, unless gastrointestinal side ef- 
fects were excessive. The vaginal pessary had dissolved 
in all cases by the time the patient was discharged from 
the hospital. 

The patient returned for follow-up visits every 2 to 3 


- days until vaginal bleeding had stopped and the uterus 


was found to be empty by ultrasonic B scan. At each 


_ visit, in addition to the ultrasonic scan, a pelvic exami- 
` nation was performed to assess the degree of uterine 


involution and the: presence or absence of pelvic ten- 
derness. Further high vaginal swabs were taken for mi- 
crobiological culture in patients with pelvic tenderness. 
Blood was taken -for estimation of the B-subunit of 
hCG. ` | 


Results 


The typical ultrasonic appearances of a pregriancy of 
6% weeks’ gestation are shown in Fig. 1.. 

The mean pretreatment hemoglobin level was 12.5 + 
1.2 gm/dl. 

The mean time from insertion of the pessary to the 
onset of uterine pain was: 2.6 + 1.1 hours while to the 
onset of vaginal bleeding it was 4.3 + 1.9 hours. 

One patient did not respond at all despite having a 
pessary inserted on two:separate days. This pregnancy 
was subsequently terminated by vacuum aspiration. 

Sixteen patients had. diarrhea (94%) but this was se- 
vere in only three (four or more episodes). Eleven pa- 
tients vomited (64.7%), again only three having se- 
vere vomiting (four or more episodes). Two patients 


- (11.8%) had to remain'in the hospital overnight be- 


cause of the severity of gastrointestinal side-effects but 
both were discharged the. following morning. The re- 
maining 15 (88.2%) spent an average of 9.1 + 1.2 
hours in hospital. ` 
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Fig. 3. Three days after insertion of the; pessary. The üteririe: 
cavity still contains а: considerable чагу, о of retained prod. | 


_ucts of conception. 


ЧЛ ое "evidence of dislodgement of the esta | 
'tional sac 6 hours after i insertion oe the pen yis ‘shoiin, 


in Fig. 2. 


. First follow-up (2 to. 3 days after treatment): After у 
exclusion of the patient ultimately terminated by vac- 
uum aspiration, vaginal bleeding was present in all pa- кл 


. tients. Nevertheless there was ultrasonic: évidénce. that 


“the uterus was empty in five patients. Two. patients had > 
significant uterine tenderness and because of the pos: . 
sibility of intrauterine infection antibiotic tréatment ^; ^ 


was cominenced. However, there was no bacteriologic 


evidence-of infection’ as determined. by à: high vaginal 5 
swab. A: significant quantity 'of products of conception · ~ ; 
remained іп the uterus in both these patients (Fig. 3. J 
Second follow-up (4 to 6 days after treatment). Vág- Ж 
inal bleeding persisted i in 12 patients (75%) while uter- 
ine tenderness was present in two of them. The uterus EE 
was now empty iri six patients (Fig. 4) while i in 10 pr od- | 


ucts of conception were still ‘present. 


Third follow-up (6 to 9 days after treatment). Vagi-. 
nal bleeding: persisted ‘in, eight. patients. (50%) butin , 


"only one was it moderately heavy. Uterine tenderness 


was noted in four. patients, although in no case.was it 
severe. There was a significant growth of diphtheroids. 
- from a high vaginal swab fróm one patient andascaniy . 


growth of anaerobes and coagulase- positive’ staphylo- 


cocci from a second. At this stage 13 of the 16. patients ae 


had ultrasonic scans and the uterine cavity was found 


to be" empty in nine of these cases (6996) but small | 
amounts of products of conception were present in ће. 


ty 


‚ remaining four cases scanned. 
Í - Fourth follow-up (9 to 12 days after. treatirient). А 


this stage frank bleeding had унау stopped in: all: 


* 








‘Fig. 4. Five days, afer ‘inisertion of the рёвату. "The uterine г. 
favis is empty тоц the uterus is s still bulky... Vee 


Í 


"cases, although ` spotting did persist in some » patients. 


The: uterus. was. clinically involuted, in all’ cases. The: 
levels’ ‘of the B-subunit of hCG ` were still. raised, the 
mean value: ;béing. 104.0 + 59.4 mIU/ml, The mean - 
duration of vaginal bleeding and spotting was 1$.9x. - 
7.9 days. ` | | "e 
Fifth follow-up (4 weeks after treatment). Three 

patients. had left the- area and could not be. contacted. 

The remaining 13 were well; the method was accept- 
able. to all but-one. This patient was the only one who. 
had:had' ап anesthetic and curettage inthe past. In 


‘retrospect she was temperamentally unsuitable for the’ 


whole procédure; including ultrasound, and projected 


- her distress and: anger onto all. those with. whom she 
came into contact. The other patients, tolerated’ the gas- 
. trointestinal . side effects - and were pleased to‘ have 
, avoided an operation. and: the I of a general 


anesthétic drug. » 
The'méan hemoglobin level was 12. 6 +1. 5 Же їп : 
all patients the level of the $- subunit. of hCG was less 


than 3 mIU/ml. Paste шс а m 


Comment. А ; 
- The success rate of 94% in this study i is ee to that 


of others i in:which a 9796, success rate in pregnancies of . 


up to 7 weeks’ gestation was recorded. 7 One of our’ 
patients was totally refractory to the i insertion’ of a pes-. 
sary: on two separate occasions, having no pain, bleed- 
ing; or gastrointestinal side effecis.: -As 'each. pessary was 


‘froma different batch, and as no other patient failed to. 


abort, it is very unlikely that this failure was. due to х 
instability of the prostaglandin analogue. It; may bé that 


the absor ption time was markedly delayed or that. mer 


= 


ғ 
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patient was very: irisensitive to the 15- -methyl PORA 


methyl ester. 


This study confirms previous К that pain due | 

` to increased’ uterine tone and the onset of uterine con- | 
' tractions occurs about 2 hours after insertion of the | 
pessaty.' Dislodgment of the gestational sac, probably ET 
takes place at about the time of onset of vaginal bleed- -~ 
ing, namely, after 4 hours, and by the time of the ultra- < 
sonic scan at 6 hours it is clearly M and descend- | 


ing toward the cervix. 
Vaginal bleeding was never excessive, usually being 


described as similar to that of. a normal menstrual. 
period. No patient needed a curettage for heavy bleed- 


ing because of incomplete abortion, which is an im- 
provement on the results obtained with the intermit- 
tent insertion of pessaries. containing a lower dose of 
the same prostaglandin analogue.5. The duration ‘of 
bleeding is comparable to that recorded in other stud- 
ies* * and it might be inferred that the uterus contains 


products of conception during most of this time. The .- 
. ultrasonic evidence from-this study shows that the. 


uterus contains products of conception in one third of 


. patients up to 9 days after insertion of the pessary.. 


Vaginal. bleeding continued in most ‘patients with re- 
tained products of conception but bleeding could have 


persisted when. the uterus was already empty. Com, - 


plete emptying of the. uterus cannot be accurately as- 
sessed either by bimanual palpation or by recording a 


fall in 8-subunit hCG levels. Products `of- conception . 
can be seen in the uterus despite its being normal їп. 
size and although the level of the £- -subunit falls it does , D 
so slowly and. this occurs despite the presence of prod- . 


ucts of conception. 


Ultrasonic assessment of uteririe emptying after abortion 487 . . - 


Retention of tissue within the uterus for up to 10 


days could predispose to pelvic infection. Two patients 


developed uterine tenderness, within 3 days of treat- 
ment büt endogenous prostaglandins released from 
necrotic ‘tissue could’ cause a' painful noninfective 


inflammatory - response. A potentially more serious 


finding was that four patients developed uterine ten- 
derness between 6 and 9 days after treatment. In three 


` of these patients the uterus still contained products of 


conception but in only oné was there a significant 
gr owth of bacteria from a high vaginal swab. 
We conclude, from this study that the intr avaginal 


| administration of a single dose of the methyl ester of 
. 15-methyl РСЕ», is an effective method of inducing 


abortion. in pregnancies of up to 7 weeks’ gestation. 
The occurrence of gastrointestinal side effects was al- 
most ‘invariable. Although this did not render the 
method unacceptable’ to.the patients the search should 
nevertheless continue for a prostaglandin analogue 
with fewer problems in this respect. The emptying of 


| products-óf conception.and blood.clot from the uterus 


cannot be reliably assessed by either the duration of 
vaginal bleeding or assay of the serum level of the 


> B-subunit of hCG. Serial ultrasonic scanning’ provides 

. uséful: additional information and should be included 
. in the.!assessment of patients'in any future clinical 
А evaluation of this technique of therapeutic abortion. 


: : We'are grateful to the World Health Organization 
Prostaglandin Task Force for providing the pessaries 
and to our colleagues for referring patients. 
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Pain of first-trimester abortion: Its quantification and 


relations with other variables 
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PHILLIP G. STUBBLEFIELD, M.D. 
LINDA CHIRCHIRILLO 

M. J. McCARTHY 


Boston and Brookline, Massachusetts 


Among 2,299 patients on whom first-trimester abortions were performed after administration of local 
anesthesia, 97 per cent reported experiencing some degree of pain. Independent ratings of the pain 
severity were obtained from the patients and also from the doctors and counselors who observed 
them. Although the rating procedures used by patients differed from those used by doctors and 
counselors, the three sources agreed significantly in evaluating pain levels of individual patients. 
Data from all three sources indicated that pain produced during the abortion procedure tended to be 
minor in severity. The ranking of relative painfulness of the eight stages of the abortion procedure 
based on average ratings obtained from doctors was nearly identical to that based on average 
ratings obtained from counselors. (Patients did not rate the separate stages.) On average, the 
patients rated the pain as being less than earache or toothache, but more than headache or 
backache. The youngest patients experienced the most pain, and the oldest experienced the least. 
Both gestational age and cervical dilatation were related to pain in a curvilinear fashion, i.e., for both 
variables, patients in extreme categories experienced more pain than those in intermediate 
categories. Preprocedure fearfulness was positively related to intraoperative pain. No support was 
found for the expectation that oral administration of 5 mg. of diazepam reduces pain during this 


procedure. (AM. J. OBSTET. GYNECOL. 133:489, 1979.) 


ABORTION during the first trimester of pregnancy has 
become a common surgical procedure in the United 
States. During the year 1975 alone, more than 800,900 
legal first-trimester abortions were reported to the 
Center for Disease Control, Abortion Surveillance 
Project, of the Department of Health, Education, and 
Welfare.! The safety of the abortion procedure, per- 
formed under local anesthesia in free-standing clinics 
and in hospital outpatient departments, has been 
documented,'~* but few investigations have quantified 
the pain of first-trimester abortion or have studied fac- 
tors which might influence that pain.* ? 

Despite administration of paracervical lidocaine, 
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pain occurred during the brief (10 to 20 minute) abor- 


` tion procedure in 97 per cent of the patients studied. 


Analyses of pain ratings obtained from doctors, abor- 
tion counselors, and patients produced results that are 
presented and are commented upon in three sections. 
Part I concerns the dependability of the observational 


` апа interview procedures developed to measure pain. 


It assesses the agreement among doctors, counselors, 
and patients regarding ratings of intraoperative pain 
and it evaluates the internal consistency within each of 
those three sources of information. Part II uses the 
methods described here to quantify the painfulness of 
the abortion procedure. Part III evaluates the relation- 
ship between pain of abortion and each of five other 
variables: patient's age, gestational age, amount of dila- 
tation, preprocedure fearfulness, and administration 
of oral diazepam. 


Method 


Patients. The 2,299 patients in this study had a me- 
dian age of 22 years: 56 per cent reported no previous 
pregnancies; the median educational level was 12 
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Table I. Questions ànd response options 
for patients 


A. Compared with the amount of pain you expected to ex- 
perience in this procedure, was the pain you actually 
experienced 

(1) Less than your expectation 
(2) About the same as your expectation 
(8) Greater than your expectation 
B. How would you describe the worst pain you experienced. 
(1) None. 
(2) Mild i 
(3) Moderate 
(4) Severe 
. (5) Very severe 

C. Consider each of the following painful experiences that 
you might have experienced previously and decide how it 
compares with the pain of abortion. Which was worse? 







Previous | Abortion | The two 
pain was | pain was | were the | Can't 


. Average menstrual pain 
. Average headache 

. Average earache 

. Average toothache 

. Average backache 

. Average labor pain 


Ci Oti о м e 


years; 18 per cent of the patients were married and 
living with their husbands, 6 per cent were separated, 
and 76 per cent were single or divorced. All patients 
were thought to be no more than 12 weeks from con- 
ception at the time of abortion, based on preoperative 
evaluation. The median gestational age, as determined 
by the physician's postoperative examination of the 
aspirated material, was 9 weeks from last menses. All 
2,299 had abortions performed between June, 1975, 
and April, 1976, at the Preterm Massachusetts Repro- 
ductive Health Clinic, a nonprofit, free-standing clinic 
for comprehensive gynecologic care located in Brook- 
line, Massachusetts. 


Our standard procedure, as detailed elsewhere,’ . 


began with a preoperative discussion between the pa- 
tient and a trained abortion counselor. Topics covered 
were the abortion decision itself, details of the proce- 
dure, and risks associated with it. The counselor re- 
mained with the patient throughout the subsequent 
abortion procedure. The surgeon performed a breast 
examination and bimanual pelvic examination with 
warm water as a lubricant; inserted a sterile vaginal 
speculum; obtained specimens for cytology and gonor- 
rhea culture; wiped the upper vagina with povidone- 
iodine; and then injected 1 to 2 c.c. of 1 per cent 
lidocaine hydrochloride, without epinephrine, at 12 
o'clock on the cervix. A single-toothed tenaculum was 
placed vertically on the anterior lip of the cervix with 
one branch inside the canal. Paracervical anesthesia, to 
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a total volume of 20 c.c., was given as superficial injec- 
tions at 4 and 8 o'clock to raise a wheal of anesthetic just 
beneath the vaginal mucosa at the juncture of portio 
and vagina. The size of the uterine cavity was measured 
with a malleable sound. Pratt dilators were used to di- 
late the cervix sufficiently to admit a rigid Berkeley 
vacuum cannula of 8 to 12 mm. depending on gesta- 
tional age; e.g., a 9 mm. cannula would typically be 
used for a 9 week gestation, etc. Gestations of less than 
8 weeks were aborted by operator's preference with 
either an 8 mm. rigid cannula or a 6 mm. flexible can- 
nula of Karman design. After aspiration was completed 
with a Berkeley uterine aspirator at maximal vacuum, a 
sharp curette was used to confirm that the uterus was 
empty. The patient recovered for a few minutes on the 
procedure table and then walked to the recovery room 
with her counselor. Although the procedure was per- 
formed as just described in the vast majority of cases, 


‘occasional departure from this standard procedure was 


the inevitable consequence of individual physician 
judgment. 

For most patients (86 per cent), the lidocaine dosage 
was 20 c.c.; for the remaining 14 per cent, it was less 
than 20 c.c. Oral diazepam (5 mg.) was given to 76 per 
cent of the patients before the procedure. Intravenous 
diazepam (3 to 8 mg.) was given to 4 per cent of the 
patients at the onset of the procedure or after it began. 
All patients who participated in this study gave written 
informed consent. 

Ratings by patients. Painfulness of the abortion pro- 
cedure, as evaluated by the patients themselves, was 
studied by three approaches. One compared the pain 
experienced with the.pain expected by the patient. The 
second asked the patient to rate the severity of the worst 
pain she experienced during the procedure. The third 
asked the patient to compare the pain of her abortion 
with that of each of six other types of pain: menstrual 
pain, headache, backache, earache, toothache, and 
labor pain. A response category ("can't say") was 
provided for patients who had not experienced a par- 
ticular type of comparison pain. 

All three patient ratings were obtained after the doc- 
tor and counselor ratings, described below, had been 
recorded. The questions and response options for pa- 
tients are listed in Table I. A patient's score for the 
criterion "expected pain" was 1, 2, or 3, with 3 indicat- 
ing that the pain was more severe than expected. Her 
score for "worst pain" was 1 ta 5, with 5 indicating that 
she rated the worst pain she experienced during the 
procedure as being very severe. Each comparison with 
one of the six types of pain previously experienced was 
scored | if the patient rated abortion pain as less se- 
vere, 3 if she rated it as more severe, and 2 if she rated 


Volume 133 
Number 5 
Й 


it as equal to the comparison pain. Patients who 
checked "can't say" for a particular comparison were 
not scored on that item. A "mean patient comparison" 
Score was computed by averaging the patient's several 
comparison scores. (For patients who had never expe- 
rienced labor pain, this mean was based on a maximum 
of five comparisons.) 

Ratings by doctors and counselors. Every patient 
was rated by one doctor and by one counselor. All 
raters were instructed to make their ratings without 
consulting with each other. Fifteen doctors and 19 
counselors contributed ratings. Each doctor and each 
counselor rated at least 25 of the 2,299 patients. At the 
conclusion of each procedure the doctor and the coun- 
selor independently rated the patient's painfulness on 


each of eight specific stages of the abortion and gave 


the patient an "over-all" pain rating. 

The eight specific stages are: examination, speculum 
insertion, tenaculum placement, administration of 
paracervical local anesthesia, uterine sounding, cervical 
dilatation, vacuum aspiration, and sharp curettage. 
Pain of each stage was rated on a ‘five-point scale: 
1 = попе, 2 = mild, 3 = moderate, 4 = severe, and 
5 = very severe. A mean score, hereafter called “doc- 
tors mean rating," was computed by averaging the 
eight specific stage ratings given by the doctor. A 
"counselors mean" was computed in that same 
manner. | 

Instructions to doctors and counselors for making 
the "over-all" pain rating were as follows: Considering 
as the reference group all patients you have aborted 
(doctors) or observed (counselors) at Preterm, compare 
the present patient's pain with the average for that 
group: 1 = much less than the average, none, or almost 
none; 2 = less than the average; 3 = average; 4 = 
more than average; 5 = much more than the average, 
very severe. 

All ratings described above were made after the 
abortion was concluded. In addition to those postpro- 
cedure pain ratings, counselors also rated patients re- 
garding their fearfulness before the procedure began. 
The following scale was used: 

1 = Exceptionally secure. Calm, relaxed, and con- 

fident. No need for sedation. 

2 = Slightly nervous, needs some verbal assurance 


and support, but does not appear to need seda-. 


tion. 

3 = Nervous. Might, but might not, need sedation. 

4 = Very nervous and fearful. Would probably be- 
nefit from sedation. 

5 = Exceptionally anxious as indicated by body 
movements and verbal behavior. Terrified, 
tense, sweating, clenched hands, white knuckles. 
Obviously needs sedation. 
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Table II. Correlations within and between 
counselor and doctor ratings 





Consistency within counselor ratings of pain: 


Vacuum aspiration vs. over-all +0.75 

Vacuum aspiration vs. mean of eight stages +0.77 

Over-all vs. mean of eight stages +0.73 
Consistency within doctor ratings of pain: 

Vacuum aspiration vs. over-all +0.75 

Vacuum aspiration vs. mean of eight stages +0.73 

Over-all vs. mean of eight stages g +0.68 
Agreement between counselor and doctor ratings of pain: 

Vacuum aspiration +0.52 

Over-all +0.59 

Mean of eight stages +0.55 





Table III. Bivariate frequency distribution of doctor 
ratings and counselor ratings of over-all pain* 






Doctor ratingst 


Counselor 
ratings 5 
I 19 28 2 0 0 
2 16 57 23 1 0 
3 6 50 66 22 0 
4 0 9° 26 21 1 
5 0 0 0 6 1 


*Exact agreement = 46 per cent. Agreement within one 
scale point = 95 per cent. Chi square = 190.01; probability 
<0.001. Pearson product moment correlation coefficient = 
+0.62. 

t1, much less pain than the average Preterm patient; 2, less 
pain than average; 3, average; 4, more pain than average; 
5, much more pain than the average Preterm patient. 


Table IV. Correlations within patient ratings, and 
correlations between ratings made by patients 
and those made by counselors and doctors 


Corre- 
lation 

Consistency within patient ratings of pain: 
Worst pain vs. mean comparison T 0.53 
Worst pain vs. expected pain +0.44 
Mean comparison vs. expected pain +0.42 


. Agreement between patient ratings and counselor ratings of pein: 


Patient's worst pain vs. counselor's +0.49 
vacuum aspiration 

Patient's mean comparison vs. +0.33 
counselor's mean of eight stages 

Patient's mean comparison vs. +0.39 


counselor’s over-all 


Agreement between patient ratings and doctor ratings of pain: 


Patients’s worst pain vs. doctor’s +0.36 
vacuum aspiration 

Patient’s mean comparison vs. +0.24 
doctor's mean of eight stages 

Patient's mean comparison vs. +0.29 


doctor’s over-all 
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Table V. Comparison between abortion pain and 
other types of pain 























Palients re- 
porting other 
pain more 


painful (96) 


Patients re- 
porting abortion 
pain equal to com- 
parison pain (%) 


Patients re- 
porting abor- 
tion more 


painful (%) 





Menstrual 71 13 16 
pain 

Headache 63 6 31 

Backache 57 10 33 

Earache 42 4 53 

Tooth- :33 6 61 
ache 

Labor 11 9 80 
pain 


The rating of fearfulness was made during the early 
part of the preprocedure counseling interview, just be- 
fore the patient was advised of the availability of oral 
diazepam. i 


Part 1: Dependability of pain ratings. 
Results. Dependability of pain ratings was assessed 
on the basis of (1) internal consistency within each 


source of information (doctors, counselors, patients) 


and (2) agreement across those three sources. An 
example of the former is the correlation between the 
"mean" score for counselors and the over-all rating for 


counselors. An example of the latter is the correlation | 


between the over-all rating by counselors and the 
over-all rating by doctors. 

The measures of internal consistency and cross- 
source agreement used here are somewhat different 
from measures of split-half reliability or other indices 
that determine the correlation between unbiased esti- 
mates of the same parameter. In some instances, the 
scores being correlated are derived from scales that are 
intentionally dissimilar both in format and in content. 
In addition, the doctors, counselors, and patients 
necessarily based their judgments on somewhat differ- 
ent cues. For these reasons, we hestitate to refer to our 
measures of internal consistency and cross-source 
agreement as measures of reliability. On the other 
hand, the justification for relying on the ratings given 
by doctors, counselors, and patients increases with in- 
creased concordance among the various indices of 
pain. Consequently, we refer to the analyses of internal 
consistency and cross-source agreement as assessments 
of the dependability of the approach developed rather 
than as assessments of the reliability of the specific 
measurements obtained. 

Tables H, HI, and IV provide results of analyses 
concerning the relations among nine pain criteria as 
they relate to the concepts of internal consistency and 
Cross-source agreement just discussed. Three of the 
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nine pain scores were derived from patient ratings: 
severity of worst pain, comparison with expected pain, 
and mean of comparisons with past pain experiences. 
The other six pain criteria were counselor and doctor . 
ratings of pain of vacuum aspiration, over-all pain, and 
mean for the eight stages of the procedure. 

Table II reports correlation coefficients concerning 
consistency within the ratings of counselors, consis- 
tency within the doctors' ratings, and agreement be- 
tween those two sources. Within.the counselors’ ra- - 
tings, the correlations range from +0.73 to +0.77. 
Within the doctors’ ratings, they range from +0.68 to 
+0.75. The correlations that assess the agreement be- 
tween doctors and counselors range from +0.52 to 
+0.59. 

A more concrete examination of the agreement be- 
tween counselors and doctors ratings of pain is 
provided in Table JII. Those results, based on a sub- 
sample of every sixth patient, show that doctors and 
counselors agreed exactly in their rating of over-all 
pain for 164 of the 354 patients.and agreed within one 
scale point for 336 of the 354. Thus, for 46 per cent of 
the patients, there was perfect agreement, and for 95 
per cent of the patients, there was agreement within 
one scale point. The correlation coefficient for the data 
reported in Table III is +0.62. 

Table IV shows that correlation coefficients for the 
relations among patient ratings range from +0.42 to 
+0.53. Between patients and counselors, the correla- 
tions range from +0.33 to +0.49. Between patients and 
doctors, the correlations range from +0.24 to +0.36. 
As seen in Table IV, the agreement between ratings of 
counselors and patients was somewhat better than that 
between doctors and patients. 

Comments and conclusions for Part I. While many 
of the correlation coefficients just reported are only 
modest in size, even the smallest of them is statisticallv 
significant. Moreover, as already mentioned, these cor- 
relation values must be evaluated with the realization 
that the questions asked of patients were not the same 
as those asked of counselors and doctors, and that the 
three sources had to base their evaluations on some- 
what different cues. Wé interpret the results reported 
in Part I as indicating that the observational and inter- 
view procedures developed for this study provide in- 
formation of sufficient dependability to justify their use 
in quantifying the pain of first-trimester abortion and 
in studying variables that influence that pain. 


Part Il: Quantification of first-trimester 

abortion pain 

Results based on ratings by patients. Forty-nine per 
cent of the patients reported that their pain was less 


ry 
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Table VI. Doctor and counselor ratings of painfulness of the eight stages of the abortion proceduré* 






Abortion procedure stages 
1. Pain during examination 1297. ^  Q55 1.90 0.40 . fa ok 1 
2. Pain of speculum insertion . 134 061 > 1.26 0.57 2 2 
3. Pain of teriacilum placement 1.41 0.64 1.27 0.55 3 3 
4. Pain of local anesthesia 1.67 0.70 1.54 0.61 5 5 
5. Pain of uterine sounding 1.58 0.72 1.49 0.65 4 4 
6. Pain of cervical dilatation : 2.44 0.84 = 2.21 0.69 6 7 
7. Pain of vacuum aspiration 2.77 0.83 2.52 =. 0.72 8 8 
8. Pain of sharp curettage 2.49 0.91 2.19 0.76 7 6 


К *Ratings were made with a five-point scale, where 1.00 = none, 2.00 = mild, 3.00 = moderate, 4.00 = severe, 5.00 = very severe. 
tRho =`+0.93. | i i 


Table VII. Relationship between pain and age 


; Counselor ratings ` Doctor ratings | 










Patient ratings 





Years size of stages all aspiration | of stages all aspiration | comparisons | pected 
15 or less 34 1.93 2.61 3.00 1.84 "2.49 2.3 | ^ 2.30 . 2.09 3.82 
16-17 178 1.87 2.56 2.73 1.72 2.50 2.54 2.21 . 1.72 3.21 
18-19 ' 345 1.89 2.58 2.76 ‚17% 2.50 2.50 2.16 1.70 3.06 
20-24 . 684 1.87 2.57 2.78 1.71 ‘2.50 2.53 2.18 1.79 3.16 
25-29 298 1.87 2.60 2.81 1.71 2.53 2.57 2.16 1.80 ` 3.18 
30-34 154 . 1.90 2.66 2.79 ` 168 , 246 2.47 2.10 | 1.71 3.13 
35 or more “96 1.68 2.29 2.42 1.58 2.21 2.28 1.86 1.60 2.87 
F value 9.59 1.72 3.49 2.33 1.85 2.80 4.33 2.18 2.96 
0.001 0.05 0.01 


Probability 0.02 NS 0.001 0.05 NS 0.01 


than they expected, 25 per cent reported more pain 
than expected, and 26 per cent reported that their pain 
was as expected. Thus, patients reporting that pain was 
less than expected were twice as numerous as those 
reporting that pain was more than expected. 

When patients were asked to rate the severity of the 
worst pain they experienced during the procedure, 
using a five-point scale, 3 per cent reported "none," 17 
per cent reported “mild,” 46 per cent reported 
"moderate," 32 per cent reported "severe," and 2 per 
cent reported "very severe." Clearly, the vast majority 
(97 per, cent) of patients do experience some degree of 
pain despite the administration of paracervical lido- 
caine; however, in most instances, the pain is тійог in 
severity. Both the median and the modal level of the 
worst pain reported by patients are “moderate.” 

The third self-report approach asked the patient to 
‘compare the pain of her abortion with that of each of 
six other types of pain, in those instances in which she 


had experienced the comparison types. The results > 


shown in Table V indicate that abortion pain is rated as 
being slightly less severe than earache, slightly more 


' severe than backache; definitely more severe than 


menstrual pain or headache, and definitely less severe 
than toothache or labor pain. ` | Ё 
Results based on ratings by doctors and counselors. 


Table VI reports separately for doctors and counselors 


_ the mean and standard deviation of ratings for each of 


ihe eight stages of the abortion procedure. It reveals 
four findings of interest. First, vacuum aspiration is the 
most painful stage; cervical dilatation and sharp curet- 
tage are next. All three of those stagés are seen as sub- 


stantially more distressing than any of the other five. 


Second, the rank ordering of means for the eight 
stages by counselors is nearly identical to that by doc- 
tors. The Spearman rank order correlation coefficient 
is +0.98. (The Pearson product moment correlation 
coefficient is +0.997.) 

Third, both doctors and counselors agree with pa- 
tients in evaluating pain of first-trimester abortion as 
being only modest in severity. Even for vacuum aspira- 
tion, which is seen as the most painful of the eight 


stages, the doctor and counselor means ‘fall below 


“moderate” on tlie five-point scale; and the pain of the 
first five stages of the procedure is seen both by doctors 
and by counselors: as falling between “none” and 
“mild.” А | 

Fourth, the doctors seé somewhat less pain than 


the counselors on each of the eight stages. The doc- | 


tor-counselor difference is small but it is statisti- 
call significant (p « 0.05) for all.stages except 
sounding. ‘ 
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Table VIII. Relationship between pain and gestational age 











_Counselor ratings Doctor ratings 





















Vacuum 
aspiration 


Mean 
of stages 


Sample 
Size 


Menstrual 
weeks* 







Early: : 
4-6 56 1.94 2.69 2.86 2.00 2.78 2.92 2.37 2.97 3.42 
7 110 2.00 2.70 2.84 . 1.77 2.55 2.49 2.97 2.81 3.31 
Intermediate: | | ; 
8 i 492 1.84 2.46 2.66 1.63 2.37 2.41 2.12 2.72 8.08 
9 366 1.84 2.54 2.74 1.68 2.49 2.47 2.16 2.76 3.12 
10 348 1.88 2.60 2.81 1.71 2.52 2.56 2.13 2.74 3.15 
11 228 1.86 2.59 2.79 1.74 2.49 2.58 2.12 2.76 3.11 
Late: E | , 
12: 150 : 1.90 2.72 2.86 1.79 2.67 2.67. 2.21 2.83 3.18 
13-15 55 1.86 © 2. 63 2.84 1.88 2.49 2.64 2.16 2.74 3.10 
Comparison of eight groups by analysis of variance: | i 
F value 1 1.95 | 1.82 7.18 2.90 5.13 1.61 0.75 1.71 
Probability NS NS NS. 0.001 0.01 0.001 NS NS NS 
Comparison between intermediate and extreme categories (early plus late) by t test: 
t test value 2.58 2.85 ^ 2.24 5.34 3.04 3.30 2.70 1.71 2.39 
Probability 0.01 ` 0.01 0.05 0.001 0.01 0.001 0.01 NS 0.02 





*As confirmed by physician’s postoperative examination of the aspirated material. 


Table IX. Relationship between ыгы and amount of dilatation 










Counselor | Counselor ratings | Patient ratings 
Maximal’ 

dilatation Mean Over- Vacuum Méan Over- Vacuum Mean of 

(Pratt)* of сЕ А all IN of stages all aspiration | comparisons ‘et 





Small: | 
=23 f 48 1.99 эло 2.79 1.80 257 2.47 2.20 1.67 3.04 
Intermediate: 
25 501 1.83 2.45 2.66 1.65 2.34 2.44 2.17 1.73 3.10 
27-29 677 1.86 2.56 2.74 1.67 2.49 2.50 2.16 1.75 3.14 
31-33 419 1.88 2:59 2.83 1.79 2.58 2.56 2.08 1.80 3.11 
Large: | | 
35-39 140 1.94 2.91 2.96 1.82 2.69 2.71 2.24 1.80 3.38 
Comparison. of five groups by analysis of variance: | - К ` 
F value 2.18 6.99 4.50 9.84 6.80 4,34 2.14 0.64 2.25 
Probability NS 0.001 0.01 0.001 0.001 0.01 NS NS NS 
Comparison. between intermediate and extreme categories (small plus large) by t test: ` 
t test value 2:5] 4.44 2.74 8.59 2.83 2.65 1.83 0.15 2.02 
Probability 0.01 0.001 0.01 0.01 0.01 0.01 NS NS 0.05 





* Pratt divided by pi equals diameter in millimeters. 


First- 
trimester outpatient abortion, performed with local 


Comments and conclusions for Part H. stages as slightly less- painful than do counselors, beth 


groups rate the vacuum aspiration as the most painful 


anesthesia and under the other circumstances de- 
scribed here, produces some degree of pain in almost 
all patients; however, that pain is rated by doctors, by 
counselors, and by patents as being only minor in se- 
verity. It tends to be less severe than patients expect, 
and it is rated by them as being less painful than the 
average earache or toothache. Agreement between 
doctors and counselors (considered as groups) regard- 
ing the relative average painfulness of the eight stages 
is very nearly perfect. Although doctors tend to see all 


stage, rate dilatation and sharp curettage as next in 
painfulness, and rate the other five stages as substan- 
tially less painful. 


Part Ill: Relations between pain and 

other variables К 

Results concerning age of patients. Table VII shows 
that age is significantly related to pain as evaluated by 
all three sources, i.e., patients, counselors, and.doctors. 
Seven of the nine comparisons produce statistically 
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Table X. Relationship between pain and counselor ratings of féarfulness. 





` Counselor ratings Doctor ratings 


Sample | Mean | Over- | Vacuum | Mean | Over- | Vacuum Mean of 
size of stages | all . | aspiration | ofstages | all | aspiration | comparisons Р 


. Patient ratings 


Exceptionally secure 113 1.65 2.21 2.44 1.58 2.22 2.34 1.98 1.72 3.03 
Slightly nervous , 764 1.82 2.48 2.72 1.67 2.40 2.45 2.17 1.82 3.13 
Nervous and fearful | 658 1.91 2.64 2.32 1.73 2.55 2.59 2.17 1.73 3.15 
Very nervous and fearful 95. 1.99 2.80 2.88 1.79 2.64 2.60 2.13 1.62 8.17 
Exceptionally anxious 28 2.08 3.00 2.89 1.93 3.00 2.86 2.16 1.78 3.03 
F value 1272 11.81 7.09 8.24 9.16 7.83. 2.17 2.93 0.69 
Probability . 0.001 0.001 . 0.001 0.001 0.001 0.001 NS 0.02 NS 


Table XI. Effect of oral diazepam (5 mg.) on pain during Brie crimen abortion: 
Mean scores for nine pain criteria 


Sample 
: size 






| Counselor ratings © | | Gounselor ratings © | Doctor ratings Patient ratings 
Test Mean Over- Vacuum Mean Over- Vacuum Mean of 
condition of stages all aspiration | of stages all ae comparisons Font 


Diazepam 1,358 1.89 2.61 2.80 
No diazepam 434 1.79 2.44 2.62 
F value ` 12.64 11.05 15.28 / 
. Probability 0.001- 0.001 0.001 : 
Diazepam 1,343 172 . 2.52 - 2.55 
No diazepam 417 ` 1.65 2.37 2.42 
F value 8.96 9.33 10.01 
Probability 0.01 0.01 ' 901. 
Diazepam 1,337 2.16 1.76 3.16 
No diazepam 427 2.12 1.75 3.05 
F value Е 1.41 0.10 5.50 
Probability, . NS NS 0.02 


significant F values (p < 0.05). The youngest patients 
(15 or less) experienced the most pain; the oldest (35 or 
older) experienced the least. Pain levels for patients 
between 16 and $4 were intermediate but showed no 
consistent relationship, with age. 

Results concerning ‘gestational age. Table УШ 
shows that the relationship between gestational age and 
pain of abortion is curvilinear. Patients with early ges- 
tational age (7 weeks or less from last menses as judged 
by the physicians’ postoperative examination) and 
those with late gestational ages (12 weeks or more) have 
higher pain scores than those with intermediate 
periods. Eight of the nine comparisons between inter- 
mediate and extreme categories were significant at or 
beyond the 0.05 level. 

Results concerning amount of dilatation. Table IX ` 
shows that the relationship between dilatation and pain 
is also curvilinear. Here too, patients in the extreme 
categories experienced more pain than those in the in- 
termediate categories. Seven of the nine comparisons 
showed this curvilinear relationship to be significant at 
or beyond the 0.05 level. 

Results concerning fearfulness of patients. Table X 
shows that the rating of fearfulness by counselors is 


significantly related to seven of the nine pain critieria. 
For the six criteria derived from counselor and doctor 
ratings, the relationship was conclusive (p < 0.001 in 
each analysis) and it'was in the direction predicted: 
Pain increased with increased fearfulness. For the pa- 
tients’ ratings, however, the results obtained were sta- 
tistically significant (p < 0.02) in only one of three 
analyses, and the means in that analysis did not reveal 
a systematic progression. 

Results concerning oral diazepam, To help control 
anxiety and pain, most patients were given 5 mg. of 
oral diazepam. before the abortion procedure. Al- 
though this drug is a tranquilizer rather than an 
analgesic, there are theoretical redsons, and some em- 


pirical evidence, to indicate that reducing the arxiety 


associated with pain can reduce the pain itself.°-® Thus, 
our expectation was that patients who received oral 
diazepam in the present study would score lower on the 
pain criteria than would patients not so treated. That 
expectation was tested by comparing the pain scores of 
1,358 patients who took oral diazepam with the pain 
scores of 434 patients who did not. (It is the policy of 
the Clinic to inform each patient of the availability of 
the oral medication prior to the procedure and then let 
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Table XII. Relationship between receipt of oral diazepam and counselor ratings of fearfulness: 


Sample sizes for eight groups 








Oral diazepam: 


Number of patients 26 534 | 567 295 

Per cent E 23 : 70 87 89 
No oral diazepam: 

Number of patients 87 230 : 86 28 

Per cent . 77 30 13 . Ik. 


*The category "very nervous" in this analysis, and in the ones reported in Table XIII, combines levels 4 and 5 on the five-point 
rating of fearfulness. Chi square = 543.49; probability «0.001. 


Table XIII. Combined effect of fearfulness and oral diazepam on pain during first-trimester abortion: 
Means for nine pain criteria | 









Doctor ratings . 


Counselor ratings Patient ratings 


Condition 


Secure: _ . 
Diazepam 1.63 2.00 2.56 1.60 2.22 2.39 1.98 1.80 2.96 
No diazepam 1.65 2.27 2.40 1.58 2.22 2.32 ` 1.98 1.69 3.05 

Slightly nervous: | А | 
Diazepam 1.83 2.51 2.74 1.68 2.42 2.47 2.18 1.84 3.18 
No diazepam 1.80 2.40 2.66 1.64 ‚ 2.87 2.39 2.15 1.80 3.03 

Nervous: . : : e 
Diazepam 1.90 2.63 2.83 1.74 2.56 2.59 2.17 1.73 3.14 
No diazepam 1.92 2.67 2.79 1.72 2.45 2.55 2.15 1.70 8.19 

Very nervous: : . i T 
Diazepam . 2.02 2.85. 2.92 1.81 2.69 2.63 2.14 1.64 3.20 
No diazepam 1.79 2.54 2.61 1.78 2.57 2.61 2.15 1.54 2.79 

Residual degrees of , 1,775 1,750 1,772 1,741 1,738 1,740 ^ 1,745 1,714 1,741 
freedom: ; í 

F value and prob- 
abilities я : = . 

Drug 1.96 0.17 4.58* 0.72 0.99. 0.83 0.02 1.04 2.40 
Preprocedure fear 9.46*** = 10.84*** 4.44** 5.97*%% 5.9] *** 4.24* 2,59* 1.75 1.48. 
З Interaction А 2.06 2.56* 0.74 . 0.08 0.14 0.06 . 0.02 0.10 2.78* 


Probabilities: * = 0. 05, ** = 0.01, *** = 0.001. In all analyses the degrees of freedom for drug, preprocedure fear, and in- 
teraction are 1, 3, and 8, respectively. 


her decide whether or not to take it.) The sample of primarily frorn a bias in the compar rison. Because the 
1, 799 patients used in this particular analysis was tlie drug was administered in response to patient choice, 
group remaining from the original 2,299 after we de- rather than randomly, the more fearful patients were 
leted 507 patients who either received intravenous significantly (p « 0.001) more likely to take diazepam 
diazepam or received less than 20 c.c. of lidocaine. The (see Table XII). This result, which in itself was not 
purpose of this deletion was to obtain two comparison surprising, seriously biased the comparison between 
samples that were equated on all pharmacologic vari- pain of patients who received oral diazepam and those 
ables except the administration of 5 mg. of oral who did not. To reduce the effect of that bias, an 
‘diazepam. analysis was performed in which the diazepam cond:- 

Table XI shows that on seven of the niñe pain tion was compared with the no-diazepam condition 
criteria patients receiving oral diazepam differed sig- within groups that fall in the same class regarding the 
nificantly from those who did net receive it. In each rating of fearfulness given by counselors. When the 
instance, however, the direction of the difference was rating of fear fulness was controlled in that manner, the 
opposite to our expectation. Additional analyses, re- paradoxical results just mentioned disappeared for all 


ported below, indicate that this paradoxical result arose pain criteria except one. The two-way analyses of vari- 
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Table XIV. Effect of timing of oral diazepam on pain during first-trimester abortion: 
Mean scores for nine pain criteria 


| Counselor ratings | | Counselor ratings | Doctor ratings Patient ratings 





Sample Mean. Over- Vacuum Mean Over- Vacuum Mean of Ex- 
size of stages all aspiration | of stages all aspiration | comparisons | pected 


15-30 263 1.89 2.64. 2.81 
31-45 445 1.89 2.58 2.79 
46-60 388 1.87 2.58 2.80 
61-90 195 1.91 2.68 2.86 
F value 0.44 0.69 0.34 
Probability NS NS NS 
15-30 257 1.70 2.50 2.52 
31-45 443 $ ў 1.70 2.52 2.54 
46-60 ` 386 1.76 ` 9.54 9.58 
61-90 190 1.71 2.52 2.56 
F value 1.52 0.11 0.51 
Probability NS NS NS 
15-30 261 2.12 1.82 3.18 
31-45 437 2.17 173 515 
46-60 381 2.19 178 512 
61-90 192 2.15 175 3.27 
F value 0.62 0.75 1.47 
Probability NS NS NS 


ance reported in Table XIII confirm the main effect 


for preprocedure fear already seen in Table X, and two ` 


of the analyses indicate an interaction between fear and 
drug, but there is no support for the expectation of 
reduced pain after administration of 5 mg. of oral 
diazepam. Indeed, the one criterion that shows a 
significant drug effect indicates more pain among 
treated than among untreated patients. 

We had already eliminated from the analysis those 
patients who received an atypical amount of lidocaine 
and those who had received intravenous diazepam. 
Thus, failure of the results to support our expectation 
was not attributable to confounding with other drug 
variables. There remained, however, the possibility of 
faulty timing regarding administration of the oral 
drug. If the interval between drug ingestion and start 
of the procedure were either too long or too short, 
diazepam might have been efficacious during one part 
of the timing interval but not efficacious (or even de- 
leterious) during other parts. To examine that possi- 
bility, we divided the patients receiving the oral medi- 
cation into four groups: those who received it 15 to 30 
minutes before the start of the procedure, and those 
with intervals of 31 to 45, 46 to 60, and 61 to 90 min- 
utes, respectively. The few (54) patients whose intervai 
was less than 15 minutes (medicated extremely late) or 
more than 90 minutes (medicated extremely early) 
were eliminated from this analysis. The results of the 
analysis, shown in Table XIV, indicate no relationship 
between drug effect and timing of drug administra- 
tion. The means for treated patients are alike at all 
timing intervals. 


` 


As a separate check, the analyses reported in Tables 
XI to XIV were recomputed on the full sample of 
2,299 patients. The results were essentially the same as 
those obtained in the sample of 1,792. 

Finally, we studied the effect of diazepam on pain 
when each of five other classification variables was con- 
trolled: age, education, gestational age, type of prepro- 
cedure counseling, and fearfulness. This analysis was 
performed with a multiple regression program in 
which the effect of diazepam on pain was examined 
after the effect of the other five classification variables 
had been controlled. For all nine pain criteria pre- 
sented in Tables VII to XI, the direction of the effect 
of diazepam was the same as in the analyses already 
discussed; namely, patients who received diazepam 
tended to have higher pain scores than those who did 
not. The effect was statistically significant in two of the 
nine comparisons. 

Comments and conclusions for Part ПІ. As judged 
by criteria from all three sources (counselors, doctors, 
and patients), the youngest patients in the sample (15 
and under) experienced the most pain, and the oldest 
(35 and over) experienced the least. Patients between 


‘16 and 34 were intermediate, but no consistent rela- 


tionship was found between pain and variation in age 
within the intermediate group. Since age is correlated 
with other variables, such as number of previous preg- 
nancies, the causal meaning of the observed relation- 


- ship is uncertain, but its clinical implications are unmis- 


takable: patients who are 15 years of age or younger 
need special assistance and support. 
The curvilinear relationship between pain and ges- 
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tational age was not predicted. We expected the latest 
procedures to be more painful than earlier ones be- 
cause of the need for greater dilatation and a more 
prolonged vacuum curettage, but we did not expect the 
'very earliest procedures to produce the most pain. 
(The increased painfulness apparent with early proce- 
dures was observed even with the minimal dilatation 
necessary for insertion of a 6 mm. Karman cannula.) 
Similarly, we did not expect to find a curvilinear rela- 
tionship between pain and amount of dilatation. The 


full meaning of these curvilinear relationships awaits, 


later explication, but one important practical conclu- 
sion can be drawn from these results: When carried out 
according to the procedure described here, pain due to 
vacuum curettage performed under local anesthesia 
does not increase progressively with gestational age. 
From the point of view of patient discomfort, vacuum 
curettage under local anesthesia appears to be a rea- 
sonable procedure up to 15 weeks from last menses. 
Although the significant relationship between pre- 
procedure fearfulness and pain during the procedure 
invites alternative theoretical interpretations, the clini- 
cal implications of this finding are clear: The prepro- 
cedure interview provides at least some basis for 
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identifying those patients for whom the procedure is 


~ likely to be most painful. Additional work is needed to 


evaluate the independent predictive contribution of 
age, anxiety, and other patient variables. 

The evaluation of oral diazepam. reported here was 
not double blind, and drug administration was not 
random. The study was designed to develop and test 


=; 


methods, to quantify abortion pain, and to explore re- , 


lationships between abortion pain and other variables. 
It was not designed as a controlled clinical trial of oral 
diazepam. Nevertheless, the results failed, absolutely, 
to support our expectation that 5 mg. of oral diazepam 
would reduce the pain of firsttrimester abortion: 
Whether such pain would be reduced by oral diazepam 
in larger doses, or by diazepam administered in combi- 
nation with an analgesic drug, are questions for further 
study. 


: We are grateful to the doctors, abortion counselors, 
and patients who provided the pain ratings used in this 
study; to William G. Cochran, who gave us statistical 
guidance; to Richard J. Kitz, who provided helpful 
suggestions; and to the Preterm Massachusetts Repro- 
ductive Health Clinic for the facilities and resources 
needed to perform the study. 
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Pyridoxine treatment of chemical diabetes 


in pregnancy 


M. D. G. GILLMER 
D. MAZIBUKO 
Durban, South Africa 


Thirteen women with chemical diabetes diagnosed in late pregnancy were found to excrete 
excessive amount of urinary xanthurenic acid after a tryptophan load, indicative of a relative 
pyridoxine (vitamin B,) deficiency. Treatment with 100 mg pyridoxine daily for 14 to 23 days 
restored the urinary xanthurenic acid excretion to normal in all patients. Improvement of glucose 
tolerance was observed in only two of the patients studied, deterioration in six, and no significant 
change in the remaining five. The insulin response to glucose was unaltered during pyridoxine 


therapy. (AM. J. OBSTET. GYNECOL. 133:499, 1979.) 


ABNORMAL TRYPTOPHAN metabolism due to pyri- 
doxine (vitamin Bg) deficiency has recently béen impli- 
cated as a cause of chemical diabetes in pregnant wom- 
еп" ? and those treated with oral contraceptives. 4 

It has been suggested that this is due to the produc- 
tion of excessive amounts of xanthurenic acid, an ab- 
normal metabolite of tryptophan which forms a stable 
complex with insulin? and has been demonstrated 
to halve the hypoglycemic action of the hormone in 
animals.* | 

Pyridoxine treatment of pregnant’ women with 
chemical diabetes has been shown to produce an im- 
provement in carbohydrate tolerance, and it has been 
proposed that this is due to a reduction in xanthurenic 
acid formation.” * The present study was performed to 
confirm these reports and to determine the relation- 
ship between the plasma insulin and urinary xan- 
thurenic acid concentrations in pregnant women with 
chemical diabetes given pyridoxine in doses previously 
shown to correct glucose tolerance. 


Material and methods 

Thirteen chemical diabetic women who had a 100 
gm oral glucose tolerance test (GTT) during late preg- 
nancy because of potential diabetic features were stud- 
ied. The diagnosis of chemical diabetes was made be- 
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cause the venous plasma glucose at 2 hours exceeded 
8 mmol/L.’ 
, All subjects were admitted to the hospital at least 1 
week before the start of the study and remained in the 
hospital until delivery; during this time they received a 
diet containing 150 gm of carbohydrate each day. The 
study was started between 31 and 37 weeks of preg- 
nancy (mean + | SD, 33.5 + 1.5). After an overnight 
fast the 100 gm oral GTT was repeated on the first day 
of the study with the patient awake and semirecum- 
bent. A blood sample was taken from an antecubital 
vein before drinking the glucose solution and there- 
after at half-hour intervals for 3 hours. The plasma was 
separated immediately after the collection of each 
blood sample and divided into two aliquots. One was 
stored at 4° C and the glucose concentration was mea- 
sured within 24 hours by means of a manual glucose 
oxidase-peroxidase method (GOD period, Boeh- 
ringer). The second aliquot was stored at —20? C and 
used to measure the plasma insulin concentration by 
means of the Insulin RIA kit of The Radiochemical 
Centre, Amersham, England. ` 
On the second day of the study 2 gm of 1-tryptophan 
dissolved in:a glass of milk flavored with fruit juice 
cencentrate was taken by mouth, after the patient had 
emptied her bladder. All urine passed during the next 
8 hours was collected, the volume measured, and a 
100 ml sample stored at —20? C for determination of 
urinary xanthurenic acid excretion.’ The following day 
treatment with pyridoxine tablets, 25 mg four times a 
dav, was started and continued for between 14 and 23 
days (mean x 1 SD, 17.3 + 2.8). At this time the oral 
СТТ and L-tryptophan load were repeated during 
therapy. 
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13 @—e Before therapy 
O- - During therapy . 
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Fig. 1. Plasma glucose and insulin concentrations during 
100 gm oral glucose tolerance tests performed before and 
during treatment with pyridoxine in 13 chemical diabetic pa- 
tients in the last trimester of pregnancy. І 


Nine of the patients studied were Negresses and four 
were Caucasians of Indian origin. Their mean age was 
31.0 + 6.4 years, their weight was 65.8 + 12.3 Kg, and 
their height was 152.2 + 5.72 cm. All patients gained 
weight during the study and the mean weekly increase 
was 0.43 + 0.17 kg. 

To assess the change in glucose tolerance before and 
after treatment in each individual the area under the 
oral GTT curve has been calculated as described previ- 
ously.? Logarithmic transformation of the plasma insu- 
lin results has been used to achieve a normal distribu- 
tion. Student's paired t test has been used to assess the 


significance of ihe differences observed after treatment — 


with pyridoxine. Spearman’s rank correlation coef- 
ficient has been used to determine whether the change 
in the glucose and insulin area of the oral GTT and the 
change in urinary xanthurenic acid excretion after pyr- 
idoxine therapy are correlated. 


Results 


The mean plasma glucose and insulin concentrations 
of the 13 chemical diabetic women treated with 
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pyridoxine are shown in'Fig. 1. The mean area under. 


the oral GTT curve was higher after treatment 
(51.8 + 10.65) than before (49.3 + 4.76), but this dif- 
ference was not significant. There was also no sig- 
nificant difference in the mean insulin response to glu- 
cose after pyridoxine treatment. | 

The glucose and insulin area of the oral СТТ and 
the urinary xanthurenic acid excretion in each patient 
before and during pyridoxine therapy are shown in 
Table I. The urinary xanthurenic acid excretion was 
abnormal («60 wmol/8 hours) before treatment in all 
subjects but was restored to normal by pyridoxine ther- 
apy (t = 5.93; p « 0.0001). A significant improvement 
(p « 0.05) in the glucose tolerance area was observed in 
only two women (cases 1 and 2). Deterioration oc- 
curred in six patients (cases 8 to 13) and no significant 
change was observed in the remaining five (cases 3 
to 7). 

A significant positive rank correlation was observed 
between the change in the glucose and insulin area 


. of the oral GTT after treatment with pyridoxine 


(rs = 0.640; p = 0.012). There was no significant corre- 
lation between the change in urinary xanthurenic acid 
excretion after pyridoxine and the change in the insu- 
lin or glucose area of the oral GTT. 


Comment 

Contrary to previous reports,” ? correction of the 
pyridoxine deficiency of the pregnant chemical dia- 
betic women in this study did not consistently improve 
glucose tolerance. The discrepancy between this find- 
ing and those of previous workers may, however, be 
due to the method used for diagnosing pryidoxine de- 
pletion. Thus, although measurement of urinary xan- 
thurenic acid excretion after a tryptophan load is a 
recognized technique for identifying patients with 
pyridoxine deficiency, '? Adams and co-workers‘ have 
recently questioned its validity. They found excessive 
xanthurenic acid excretion after a tryptophan load, 
identical to that used in the present study, in all women 
taking oral contraceptives. Improvement in gluccse tol- 
erance after pyridoxine treatment, however, only oc- 
curred in those women with evidence of reduced tissue 
levels of pyridoxine such as diminished 4-pyridoxic 
acid excretion (the major excretion product of pyri- 
doxine) or impaired erythrocyte alanine and aspartate 
aminotransferase activities (enzymes requiring pyri- 
doxal phosphate as coenzyme). These observations 
could explain why only two of the patients in the pre- 
sent study showed 2 significant improvement in glucose 
tolerance during pyridoxine treatment. It is also of in- 
terest that, although Coelingh-Bennink and Schreurs! 
claimed that glucose tolerance returned to normal in 


[ 


t « Volume 133 


Pyridoxine treatment of chemical diabetes 501 
Number >œ 
. 


` 


_ wTable I. Total glucose and insulin areas under the oral GIT curve and urinary xanthurenic acid excretion 8 
hours after a 2 gm oral tryptophan load in 13 chemical diabetic patients before and during treatment 


with pyridoxine in late pregnancy 





Per e nes [ner eo Des e [se [Rao [cio ren [e] 


"Total glucose area 


Pretherapy 57.6 508 472 41.8 44.2 

During therapy 36.3 35.9 460 41.5 44.6 

Change . -213 -149 -12 -03 +0.4 
Total insulin area 

Pretherapy. 1107 776 480 617 632 

During therapy 393 870 514 866 609 

Change —714 —406 +34 +249 -23 
Urinary xanthurenic 

acid excretion 

(i mol/8 hr) 

Pretherapy 129 699 680 479 342 

During therapy 18 16 58 17 39 


56.1 45.8 458 580 513 501 452 521 
575 486 51.5 607 617 62.0 57.8 69.6 
£14 428 +57 +77 +104 +119 4126 +175 
640 1688 274 1133 486 382 847 1397 
678 1438 332 766 601 466 1381 1569 
+38. -250 +58  -367 +115 +84 +534 +172 


631 220 870 123 139 215 478 391 


| 59 31 38 6 10 23 11 20 


12 of their 14 gestational diabetics, this only repre- 
sented a major improvement in glucose tolerance in 
about half of the cases. Furthermore, as only eight of 
their patients had reduced blood pyridoxine levels be- 


fore treatment, it would be i interesting to know whether. 


they were the patients who benefitted most from 
treatment. 

Spellacy, Buhi, and Birk? have also demonstrated ` a 
significant improvement in the intravenous glucose tol- 
erance of gestational diabetics treated with pyridoxine. 
The individual changes in the 13 patients studied and 
their pyridoxine status were not, however, reported. 
Perkins," on the other hand, found no improvement 
in glucose tolerance in four gestational diabetic women 
treated with pyridoxine for 3 weeks but again no as- 
sessment of pyridoxine status was made in this study. 

Pyridoxine treatment during pregnancy thus ap- 
pears to be associated with improvement of carbohy- 
drate tolerance in some, but not all, patients and the 
reason for this is unknown. The present data do not, 

. however, support the concept of insulin inactivation by 
‚ xanthurenic acid,’ ? 5 8 as there was no consistent 
change in the plasma insulin response to glucose de- 
spite a decline in the urinary xanthurenic acid excre- 
tion from grossly pathologic levels to the norma! range 
in all patients during pyridoxine therapy. Cornish and 
Теѕогіего! have also expressed doubt about this hy- 


pothesis, as they did not find any alteration in glucose ' 


tolerance when pure xanthurenic acid was adminis- 
tered intraperitoneally to rats or by intravenous injec 
tion to a rabbit. 

The reason for the deterioration in glucose tolerance 
in six of the patients in the present study is difficult to 
explain. Considerable individual variation in the re- 
sponse to an oral СТТ is known to occur when the test 
is repeated at weekly intervals during pregnancy? and 
some of the changes observed may be explained by this 
phenomenon. Furthermore, the stress imposed on ma- 
ternal carbohydrate métaholism by pregnancy itself 
may be responsible for the progressive decline in glu- 
cose tolerance observed in some of tlie patients. 

The role of pyridoxine in the treatment of chemical 
diabetes arising during pregnancy therefore remains 
uncertain. There is definitely no place for routine ther- 
apy even of those patients with excessive urinary 
xanthurenic acid excretion and further studies are 
necessary to determine whether treatment will be ben- 
eficial when the more specific criteria of pyridoxine 
deficiency described by Adams and co-workers! are 
fulfilled. 


We thank Miss Annamieke van Middelkoop and Mr. 
A. Bedford for their technical assistance, and Dr. P. W. 
Adams, Professor R. W. Beard, and Dr. N. W. Oakley 
for their helpful advice. .We are also grateful to Miss 
Cynthia Knight for preparing the illustrations. 
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... There is only one test for early 
and specific pregnancy detection, 


and that’s Choriogonadotropin — Beta 
(HCG-B) by RIA 


And for HCG-B RIA, NMS is 
the method of choice. 
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An effective 


nonhormonal contraceptive 
answers these concerns: 


“Tm worried about “I can’t use 


taking the pull.” an IUD." 





If she finds her contraceptive difficult—or 
feels it might be dangerous—she may not use 
it. That's probably why an increasing 
number of physicians are recommending 
ENCARE OVAL. So simple, it actually 
encourages the regular use necessary for 
effectiveness. And ENCARE OVAL is free 
from systemic side effects. 


A new level of convenience 

ENCARE OVAL is smooth and small 
for quick, easy insertion without applicators 
or devices. Each oval is individually packaged 
for discreet portability. Spermicidal protection 
occurs ten minutes after insertion and lasts 
for one hour. Because ENCARE OVAL 


ee > с may be inserted in advance, it need not be 
'The diaphr agm 1S just interruptive. 


, х : 
too much trouble? A high level of effectiveness 

ENCARE OVAL contains a premea- 
„sured dose of the potent spermicide nonoxy- 
nol 9 to immobilize sperm on contact. 
Introduced into the vagina as a solid insert, 
the oval gently effervesces in situ, dispersing 
a spermicidal foam across the cervical os. 
This provides highly reliable spermicidal pro- 
tection against pregnancy, when properly 
used. However, no contraceptive method 
provides an absolute guarantee against 
becoming pregnant. 
For all her fertile years 

Since ENCARE OVAL contains no hor- 
mones, it dees not disrupt body chemistry. 
That's why it is a rational alternative when 
contraceptive choice is influenced by health, 
age or maturity of patient. For patients in 
whom pregnaney is contraindicated or poses 
a special risk, the contraceptive program 
should beandividualized by the physician. 

As ENCARE OVAL effervesces there 
may be some sensation of warmth; however, 
this should not be a cause for concern. Burn- 


ing and/or irritation of the vagina 
or penis has been reported in a 
limited number of users of „ \ 
\ 
1 
ГЕ 
hog | 


vaginal contraceptives con- 
taining nonoxynol 9,including 
ENCARE OVAL. If this 
occurs, product use should be 
discontinued. 


Епсаге 
Oval 


/ 


Distributed by Eaton-Merz Laboratories, Inc 


ЕПТ Eaton-Merz Laboratories, Inc: 


Manufactured by Norwich-Eaton Pharmaceuticals 
Division o! Morton-Norwich Products. Inc., 
Norwich, N.Y. 13815 
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. Fiveyears. 
of clinical experience 
for the serious 


anaerobic infection 
you treat today 


Extensive research and clinical experience have 
established that anaerobic bacteria, once thought 
innocuous, are often the cause of serious infectior 
During this time, clinical experience has 
also established the efficacy of Cleocin* Phosphate 
(clindamycin phosphate injection, NF) in serious 
anaerobic infections— primarily intra-abdominal - 
sepsis and female pelvic infection—used concomitantly ~ 
with appropriate surgical procedures. ^ 
Clindamycin has maintained an excellent record 
of in vitro activity against Bacteroides fragilis, the most 
commonly isolated anaerobic pathogen in these infections. 
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In Vitro Susceptibility of B. fragilis at Three Infectious Disease Centers* 
as Determined by Agar or Broth Dilution Method 


Cumulative Percentage at 
Various Concentrations (ug/ml) 
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to 1972. 
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constitute, imply, or suggest a recommendation of Cleocin by these centers. 


*Of 678 strains tested at these centers, only one resistant strain, with an MIC of 32 ug/ml, 
was encountered. 


In a study of six healthy male volunteers receiv- 
ing 600 mg intravenous infusions of Cleocin Phosphate 
every six hours, the mean peak serum concentration 
following the fourth dose was 10.42 ug/ml. The mean 
serum concentration immediately before infusing the 
fourth dose was 3.27 ug/ml. 

The parenteral route is recommended initially. 
Oral Cleocin® НСІ (clindamycin НСІ capsules, USP) 
may be instituted when the patient's clinical status 
has improved. 

As there is no cross-allergenicity to the 
B-lactam antibiotics, such as the penicillins and 
cephalosporins, Cleocin is useful in seriously ill 
patients infected with susceptible organisms and who 
are sensitive to drugs in those classes. Hypersen- 
sitivity to clindamycin has been reported; if a hypersen- 
sitivity reaction occurs, the drug should be discontinued. 
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ү WARNING 
Clindamycin therapy has been associated 
with seve colitis which may end fatally. 
Therefore, it should be reserved for serious 
infections where less-toxic antimicrobial 
agents are inappropriate, as described in the 
INDICATIONS section. It should not be used 
in patients with nonbacterial infections, such 
as most upper respiratory tract infections. 
Studies indicate a toxin(s) produced by Clos- 
tridia is one primary cause of antibiotic-asso- 
ciated colitis. See WARNINGS section. The 
colitis is usually characterized by severe, per- 
sistent diarrhea and severe abdominal 
cramps and may be associated with the pas- 
Sage of blood and mucus. Endoscopic exam- 
ination may reveal pseudomembranous 
Colitis. 

When significant diarrhea occurs, the drug 
should be discontinued or, if necessary, con- 
tinued only with close observation of the 
patient. Large-bowel endoscopy has been 
recommended. 

Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lomotil®) may 
prolong and/or worsen the condition. 

Diarrhea, colitis, and pseudomembranous 
Colitis have been observed to begin up to 
several weeks following cessation of therapy 
with clindamycin. 

































Each ml contains: 
clindamycin phosphate 


eaalentto-". г. еее esed ae ego 150 mg 

clindamycin 
Beni alcohol....:.«. eim eere 5 mg 
disodium edetate ....................... 0.5 mg 
WalerTorJajectio s... eoe mes seme ert tee d qs 


When necessary, pH adjusted with NaOH 
and/or HCl. 

Indications: Clindamycin is indicated in the 
treatment of serious infections caused by sus- 
ceptible anaerobic bacteria. 

Clindamycin is also indicated in the treatment 
of serious infections due to susceptible strains of 
streptococci, pneumococci, and staphylococci. 
Its use should be reserved for penicillin-allergic 


patients or other patients for whom, in the judg- 
ment of the physician, a penicillin is inappropri- 
ate. Because of the risk of colitis, as described in 
the WARNING box, before selecting clindamycin 
the physician should consider the nature of the 
infection end the suitability of less-toxic alter- 
natives (eg, erythromycin). 

Anaerobes: Serious respiratory tract infections 
such as empyema, anaerobic pneumonitis and 
lung abscess; serious skin and soft-tissue infec- 
tions; septicemia: intra-abdominal infections such 
as peritonitis and intra-abdominal abscess (typi- 
Cally resulting from anaerobic organisms resident 
in the normal gastrointestinal tract); infections of 
the female pelvis and genital tract such as endo- 
metritis, nongonococcal tubo-ovarian abscess, 
pelvic cellulitis and postsurgical vaginal-cuff 
infection. 

Streptococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; 
septicemia 

Staphylococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; sep- 
ticemia; acute hematogenous osteomyelitis. 

Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treatment of 
chronic bone and joint infections due to suscep- 
tible organisms. Indicated surgical procedures 
should be performed in conjunction with antibi- 
Otic therapy. 

Bacteriologic studies should be performed to 
determine the causative organisms and their sus- 
ceptibility їс clindamycin. 

Contraindications: History of hypersensitivity to 
clindamycin or lincomycin. 


Warnings: See WARNING box. Studies indicate 
a toxin(s) produced by Clostridia is one primary 
cause of antibiotic-associated colitis. Mild 
cases o' colitis may respond to drug discon- 
tinuance alone. Moderate to severe cases 
should be managed promptly with fluid, 
electrolyte, and protein supplementation 
as indicated. Systemic corticoids and corti- 
coid retention enemas may help relieve 
the colitis. Other causes of colitis should 
also be considered. 

A careful inquiry should be made con- 
cerning previous sensitivities to drugs and 
other allercens. Antagonism has been dem- 
onstrated between clindamycin and erythro- 
mycin in vitro. Because of possible clinical 
significance, these two drugs should not be 
administered concurrently. 

Usage in Pregnancy: Safety for use in preg- 
nancy has not been established. 

Usage in Newborns and Infants: When clinda- 
тусіп phosp^ate is administered to newborns 
and infants, eppropriate monitoring of organ sys- 
tem functions is desirable. 

Nursing Mothers: Clindamycin has been 
reported to appear in breast milk in ranges of 0.7 


to 3.8ug/ml. 


Usage in Meningitis: Since clindamycin does 
not diffuse adequately into the cerebrospinal 
fluid, the drug should not be used in meningitis. 
SERIOUS ANAPHYLACTOID REACTIONS 
REQUIRE IMMEDIATE EMERGENCY TREAT- 


MENT WITH EPINEPHRINE. OXYGEN AND 
INTRAVENOUS CORTICOSTEROIDS SHOULD 
ALSO BE ADMINISTERED AS INDICATED. 


Precautions: Review of experience to date sug- 
gests that a subgroup of older patients with 
associated severe illness may tolerate diarrhea 
less well. When clindamycin is indicated in these 
patients, they should be carefully monitored for 
change in bowel frequency. Prescribe with cau- 
tion in individuals with a history of gastrointestinal 
disease, particularly colitis. 

Do not inject intravenously as an undiluted 
bolus; infuse as directed in package insert. Indi- 
cated surgical procedures should be performed 
in conjuriction with therapy. Patients with very 
Severe renal disease and/or very severe hepatic 
disease accompanied by severe metabolic aber- 
rations should be dosed with caution and serum 
clindamycin levels monitored during high-dose 
therapy. 

Prescribe with caution in atopic individuals. 
During prolonged therapy, periodic liver and kid- 
ney function tests and blood counts should be 
performed. Use may result in overgrowth of non- 
susceptible organisms, particularly yeasts. 
Should superinfection occur, adjust therapy as 
Clinical situation dictates. Clindamycin has been 
shown to have neuromuscular blocking proper- 
ties that may enhance the action of other neuro- 
muscular blocking agents. Use with caution in 
patients receiving such agents. 


Adverse Reactions: Gastrointestinal: Abdominal 
pain, nausea, vomiting and diarrhea. (See 
WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been 
observed. Generalized mild to moderate moprbilli- 
form-like skin rashes are the most frequently 
reported of all adverse reactions. Rare instances 
of erythema multiforme, some resembling 
Stevens-Johnson syndrome, have been asso- 
ciated with clindamycin. A few cases of anaphy- 
lactoid reactions have been reported. If a 
hypersensitivity reaction occurs, the drug should 
be discontinued. The usual agents (epinephrine, 
corticosteroids, antihistamines) should be avail- 
able for emergency treatment of serious reac- 
tions. Liver: Jaundice and abnormalities in liver 
function tests have been observed during clinda- 
mycin therapy. Hematopoietic: Neutropenia, 
eosinophilia, agranulocytosis and thrombocyto- 
penia have been reported; no direct etiologic 
relationship to concurrent clindamycin therapy 
has been made. Local Reactions: Pain, indura- 
tion, and sterile abscess have been reported after 
intramuscular injection, and thrombophlebitis 
after intravenous infusion. Reactions can be min- 
imized or avoided by giving deep intramuscular, 
injections and avoiding prolonged use of indwell- 
ing intravenous catheters. Musculoskeletal: Rare 
instances of polyarthritis have been reported. 
How Supplied: Available as a sterile solution 
with each ml containing clindamycin phosphate 
equivalent to 150 mg clindamycin. Ampoules 

of 2 and 4 ml. 

Caution: Federal law prohibits dispensing without 
prescription. MED В.6:5 


In serious anaerobic infections... 


Cleocin Phosphate 


(clindamycin phosphate injection, NF) 5 
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in vulvovaginal candidiasis: 


Monistat 
covers them 
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E high cure rates 
in only 7 days 


One applicatorful cf MONISTAT 7 Vaginal Cream, every night 

for only 7 nights, produces significantly high cure rates in pregnantt 
and non-pregnant patients, patients on antibiotics or hormonal 
therapy, and those treated with other medications. After a single 
course of therapy, cured patients remained symptom-free with 
negative cultures throughout the menstrual cycle. 5 i 


prompt symptomatic relief 
MONISTAT 7 Vaginal Cream contacts rapidly and intimately with 
infected tissues for prompt relief of symptoms of vulvovaginal candidiasis. 


patient acceptance 


The shorter, simpler course of therapy is convenient, easy to follow, 
easy to use, easy to comply with, and well-accepted by many women. 





TMONISTAT 7 Vaginal Cream may be used in second and third trimester patients. However, in first 
trimester patients, it should only be used when the physician considers it essential to the patient's welfare. 
See Precautions in Prescribing Information. 


Description MONISTAT 7 Vaginal Cream (miconozole nitrate 296) is a water-miscible, white cream containing as the 
active ingredient, 2% miconazcle nitrate, 1-[2, 4-dichloro-B-(2, 4-dichlorobenzyloxy) phenethyl] imidazole nitrate. 
Actions MONISTAT 7 Vaginal Cream exhibits fungicidal activity in vitro against species of the genus Candida, 

The pharmacologic mode of action is unknown. 

Indications MONISTAT 7 Vaginal Cream is indicated for the local treatment of vulvovaginal candidiasis (moniliasis). 
As MONISTAT 7 Vaginal Cream is effective only for candidal vulvovaginitis, the diagnosis should be confirmed by 
KOH smears and/or cultures. Other pathogens commonly associated with vulvovaginitis (Trichomonas and 
Haemophilus vaginalis) should be ruled out by appropriate laboratory methods. 

MONISTAT 7 is effective in both oregnont and non-pregnant women, as well as in women taking oral contraceptives. 
(See Precautions.) 

Contraindications Patients known to be hypersensitive to this drug. 

Precautions General: Discontinue drug if sensitization or irritation is reported during use. Laboratory Tests: If there is a 
lack of response to MONISTAT 7, appropriate microbiological studies should be repeated to confirm the diagnosis and 
rule out other pathogens. 

Pregnancy: Since MONISTAT is absorbed in small amounts from the human vagina, it should be used in the first 
trimester of pregnancy only wher the physician considers it essential to the welfare of the patient. Clinical studies, 
during which MONISTAT was used for 14 days, included 209 pregnant patients. Follow-up reports now available in 

117 of these patients reveal no adverse effects or complications attributable to MONISTAT therapy in infants born to 
these women. 4 
Adverse reactions During clinicol studies with MONISTAT for a 14-day regimen, 39 of the 528 patients (7.496) 

treated with MONISTAT reported complaints during therapy that were possibly drug-related. Most complaints were 

reported during the first week of therapy. Vulvovaginal burning, itching or irritation occurred in 6.696, while other 

complaints such as vaginal burning, pelvic cramps, hives, skin rash and headache occurred rarely (each less than 0.2% | 
patient incidence). The therapy-reiated dropout rate was 0.9%. 1 
Clinical Statistical analysis of randomized clinical trials, conducted to determine the shortest 
effective course of therapy with MONISTAT, demonstrates that a regimen of seven or more 
days has a cure rate equivalent to the 14-day regimen. The graphic representation of this 
conclusion plots days of therapy versus cure rates. The solid line represents the meon Н 
therapeutic cure rate and the shaded area represents the 95% confidence interval. 

Dosage and administration Ore applicatorful is administered intravaginally once daily at 
bedtime for seven days. Course of therapy may be repeated after other pathogens have been 
ruled out by appropriate smears and cultures. 

Supplied MONISTAT 7 Vaginal Cream is available in 1.66 oz. (47 g) tubes with ORTHO* 
Measured-Dose Applicator. MONISTAT Cream (miconazole nitrate 2%) is a development of 
Ortho Pharmaceutical Corporation and Janssen Pharmaceutica, Belgium. 


Ortho Pharmaceutical Corporation *Trodemark О) 581 
Raritan, New Jersey 08869 
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TODAY'S PREGNANT WOMAN 


EVENA MIRACLE 
CAN'T SLOW HER DOWN 
MATERNA? B 


Prenatal Tablets 


WE EVEN NAMED IT AFTER HER 


MATERNA"'1«60 For Pregnant or Lactating 
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Each tablet contains: Prenatal Tablets (Film Coated) | Women % of U.S. RDA 
Vitamin A Acetate 8,000 I.U. (100%) 
Vitamin D 400 LU. (100%) 
Vitamin E (as dl-Alpha Tocopheryl Acetate) 30 L.U (100%) 
Vitamin C (Ascorbic Acid) 120 mg. (200%) 
Folic Acid (Folacin) 1 mg. (125%) 
Thiamine (as Thiamine Mononitrate Vitamin Вл) 3 mg. (176%) 
Riboflavin (Vitamin B2) 3.4 mg. (170%) 
Vitamin Be (as Pyridoxine Hydrochloride) 4 mg. (160%) 
Niacinamide 20 mg. (100%) 
Vitamin Bi2 (Cyanocobalamin) 12 mcgm. (150%) 
Calcium (as Calcium Carbonate) 350 mg. (26%) 
lodine (as Potassium lodide) 0.3 mg (200%) 
Elemental Iron (as Ferrous Fumarate) 60 mg. (333%) 
Magnesium (as Magnesium Oxide) 100 mg. (22%) 
Copper (as Cupric Oxide) 2 mg. (100%) 
Zinc (as Zinc Oxide) 15 mg. (100%) 
Dioctyl Sodium Sulfosuccinate USP 50 mg. 


A phosphorus-free vitamin and mineral dietary supplement with surfactant, for use during pregnancy and lactation 
Recommended intake: 1 daily or as prescribed by physician 
PRECAUTION: Folic acid may obscure pernicious anemia in that the peripheral blood picture may revert to normal while 
neurological manifestations remain progressive. Allergic sensitization has been reported following both oral and par- 
enteral administration of Folic Acid. Supplied: Bottles of 100. 


ED LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River, New York 10965 


407-8 





FETUS, PLACENTA, 
AND NEWBORN 





Obstetric factors influencing outcome in infants i 
weighing from 1,001 to 1,500 grams 


RICHARD H. PAUL, M.D., F.A.C.O.G. 
-M.R.C.O.G., F.R.C.S.(C.), F.A.C.O.G. 


KEE SENG KOH, M.B., B.S., 
AMIR H. MONFARED, M.D. 
Los Angeles, California 


The neonatal mortality rate has-dramatically improved in recent years. Occurrence of these losses is 
concentrated in low-birth-weight infants. At Los Angeles County-University of Southern California 
Medical Center, the infants weighing. less than 1 ,500 grams contribute two thirds of neonatal deaths, 
although they may represent only 1:5 per cent of total births. Such observations have led to the 
evaluation of obstetric factors as they relate to the outzome in the low-birth- -weight infants weighing 
from 1,001 to 1,500 grams. Retrospective evaluation of 201 low-birth-weight infants’ charts 
demonstrated a tendency by the obstetrician to clinically underestimate fetal weight. In cases where 
fetal estimated weight and measured birth weight correlated, the mortality rate was 20 per cent; in 
cases of uncerestimation, the mortality rate rose to 50 per cent. Other obstetric factors evaluated 
were the use of ЕНА monitoring, the method of delivery, and the significance of the Apgar score. 


(AM. J. OBSTET. GYNECOL. 133:503, 1979.) 


NEONATAL SURVIVAL has increased dramatically in 
the last decade, particularly in very low-birth-weight 
(VLBW) infants." ? The quality of long-term outcome 


has changed and is increasingly encouraging in the ` 


survivors.*-!! Many factors have contributed to this im- 
proved outcome, but great difficulty is encountered in 
any attempt to isolate or evaluate z single factor or 
procedure. 

As neonatal survival improved, obstetricians began 
to re-evaluate the “hands off’ obstetric approach fre- 
quently used in the fetus judged to be VLBW («1,500 
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grams) or clinically felt to weigh less than 3 pounds. 
Fortunately, at the time when neonatal care was. 
dramatically improving, an active interest in fetal re- 
search was ongoing which provided clinically applica- - 
ble methods of fetal assessment.’ A conscious concern, 
prompted by improved neonatal outcome and avail- 
ability of objective fetal data, has permitted the in- 
terested: obstetrician to actively accept the fetus as a 
patient. 

Application of techniques such as fetal heart rate 
(FHR) monitoring was gradually introduced in tlie 
obstetric care of the VLBW fetus. With clinical usage, it 
became apparent that the use of techniques such as 
intrapartum monitoring was associated with a signifi- 
cantly better perinatal ошсоте.!* ? Although general 
trends were apparent, as in fetal monitoring, additional | 
obstetric factors affecting neonatal outcome must’ be 


‘considered. Some such factors would include the rela- 


tionship of weight to gestational age, intrauterine sep- 
sis, anesthesia usage, maternal disorders, obstetric 
complications, method of delivery, and newborn re- 
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Fig. 1. The distribution of births by 100 Gm. increments from, L000 to 1,500 Gm. is shown, with 
neonatal deaths represented by the cross-hatched areas. Low 5 mirrute Apgar scores are placed to the 


right. 


suscitation, As an example, cesarean delivery in VLBW 
infants has been associated with a significant improve- 
ment in survival and decreased long-term morbidity.” 

This study was undertaken in an attempt to evaluate 
obstetric factors and their possible association with 
neonatal outcome in VLBW infants. The obstetric fac- 
tors considered included: (1) the clinical estimate of 
fetal size, (2) fetal monitoring, (3) fetal presentation 
(cephalic, breech, others), (4) complications of preg- 
nancy (bleeding, toxemia, amnionitis), and (5) method 
of delivery (vaginal, cesarean section). Newborn out- 
come was evaluated by using Apgar scores and 
neonatal deaths. 


Materials and methods. 


Maternal and newborn charts of all VLBW (1,001 to 
1,500 grams) births occurring at Women's Hospital, 
Los Angeles County -University of Southern California 


Medical Center in the 27 month period from January. 


I, 1975, through March 31, 1977, were retrospectively 
reviewed. Excluded from the study were: (1) antepar- 
tum fetal deaths, (2) congenital anomalies incompatible 
with life, and (3) infants with confirmed congenital in- 
fections. Infants with birth weights of 1,000 grams or 
less were not considered since intervention for fetal 
indications was not felt warranted at the time of this 
study. 


Results 


A total of 201 infants were studied and the distribu- 
tion by 100 Gm. weight increments is shown in Fig. 1. 
There were 187 singleton and 14 twin infants. There 
were 60 neonatal deaths—a mortality rate of 299 per 
1,000. Twenty-nine of 84 males and 31 of 117 females 


died, which was not, significantly different. FHR 
monitoring was employed in 125 patients with 32 asso- 
ciated neonatal deaths (26 per cent), whereas the 76 
patients in the unmonitored group had 28 deaths (37 
per cent), which failed to achieve statistical significance. 
Vaginal delivery occurred in 141 patients and cesarean 
section was zmployed in the remaining 60, or 30 per 
cent. There were 45 neonatal deaths in 141 vaginal 
deliveries (32 per cent) compared to 15 deaths in the 60 
cesareans (25 per cent) which were statistically not dif- 
ferent. A total of 69 patients had 5 minute Apgar 
scores of <7 and 32 (46 per cent) of these infants sub- 
sequently died, which differed significantly (p = 
<0.001) from the nondepressed (27) group of 132 pa- 
tients with 28 deaths (21 per cent). An unanticipated 
finding was zhe significantly higher incidence of low 5 
minute Apgar scores in cesarean delivery (30 of 60) 
group in cortrast to the (39 of 141) delivered vaginally. | 
Estimation of fetal weight. Preliminary evaluation of 
the data raised the clinically significant question re- 
garding the reliability of prediction of fetal weight. 


· Evaluation of this factor was felt critical in view of the 


traditional chnical policy which dictated that interven- 
tion was felt to be unwarranted when fetal weight was 
estimated to be less than 1,000 grams. Seventy of 210 
(35 per cent: of the patients in this study were incor- 
rectly predic:ed to weigh less than 1,000 grams on the 
basis of history and clinical estimation. As shown in 
Table I, the incidence of neonatal death (49 per cent) 
in the group with an incorrect estimate of weights was 
significantly -vorse (p < 0.001) than those with weights 
correctly estimated (20 per cent). Also, one will note 
that prediction error occurred throughout the 1,000 to 
1,500 gram range, with roughly one half of those pre- 
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Table I. Accuracy of birth abii estimation vs. neonatal outcome 






Correct estimation: 


Neonatal death 5 Е 
Apgar score < 7 5 7 
Underestimation: 19 17 
Neonatal death 13 . 10 


Birth weight (Gm.) 


131 
= к 7 26 
10 10 11 43 
15 7 12 70 
8 1 2 34 
6 1 2 26 


Apgar score « 7 11 6 


Table II. FHR monitoring vs. neonatal outcomes 






Correct estimates: 20 
Monitored И 
Neonatal death 
Unmonitored 
Neonatal death 


Underestimation: 1 
Monitored 1 
Neonatal death 
Unmonitored 
Neonatal death 


dicted to weigh less than 1,000 grams weighing over 
1,200 grams at birth. 

This single factor, the underestimation of fetal size, 
which clinically eliminated operative intervention for 
fetal indications was felt to preclude meaningful 
evaluation of the other variable factors for the group as 
a whole. Subsequently, two groups (correct estimate; 
underestimated) were analyzed separately, contrasted 
at times, and the major focus was on the group who 
were correctly estimated and in whom intervention 
would have been anticipated should fetal indications 
have occurred. In contrast to the 85 per cent error in 
underestimation, overestimation (estimated over 1,000 
grams, but weighing less than 1,000 grams at birth) 
occurred in only 12 of the 152, or 8 per cent of infants 
who, at birth, weighed «1,000 grams. | 

Fetal monitoring. Fetal monitoring was utilizing in 
93 of 131 (71 per cent) patients with a correct estimate 
and 32 of 70 (46 per cent) patients with underestima- 
tion. The best neonatal outcome, 83 per cent survival 
(77 of 93 patients) was achieved in the monitored, cor- 
rectly predicted group, as'shown in Table II. The cor- 
rectly estimated, unmonitored group survival of 74 per 
cent (28 of 38) although Iower than the monitored rate, 
did not achieve significance. Those infants who had 
been incorrectly estimated to weigh less than 1,000 
grams who were monitored had a significantly worse 
outcome. 

Fetal presentation. Presentations were divided into 


Birth weight (Gm.) 


27 43 131 
21 16 30 33 
4 8 3 16 
6 12 13 38 
2 2 4 10 
15 7 12 70 
8 3 3 32 
3 1 0 16 
7 4 9 38 
5 0 2 18 


three groups: (1) cephalic, (2) breech, and (3) others, 
which consisted of shoulder presentations, compound 
presentations, oblique lie, transverse lie, and thcse un- 
specified. In the correct estimate group, there were 73 
cephalic presentations, 25 breech, and 33 other types. 
There were 14, five, and seven neonatal deaths in the 
respective groups, with almost identical mortality rates. 
There were 16 low 5 minute Apgar scores in ihe 73 
cephalic presentations, which differed significantly 
from the 27 of 58 encountered in breech and other 
groups (p « 0.01). Further details regarding presenta- 
tion are outlined in the section dealing with method of 
delivery. 

Complications of pregnancy. Three specific obstet- 
ric complications were evaluated: (1) amnionitis, (2) 
toxemia, and (3) vaginal bleeding. There were 43 neo- 
nates who had these associated complications, seven of 
whom died. The neonatal mortality rate in this group 
was similar to that of the uncomplicated group. Low 
Apgar score incidence was similar in complicated and 
uncomplicated groups. 

On analysis of the individual complication, five of the 
seven neonatal deaths occurred in the infants born to 
the 17 patients who had vaginal bleeding. In contrast, 
there was only one death in each group with amnionitis 
(10) and toxemia (16). The outcome comparison of 
these small groups by means of Fisher's Exact test re- 
vealed no statistically significant differences. Cesarean 


' section was performed in four of 10 patients with tox- 
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Table III. Method of delivery 






Correct estimates: 


Cesarean section E E 
Neonatal death 2 0 
Vaginal delivery 5 17 
Neonatal death 3 3 
Underestimation: 19: 17 
Cesarean section 4 3 
Neonatal death 4 2 
Vaginal delivery 15 14 
Neonatal death 9. 8 


emia and 13 of 17 with bleeding. Neonatal outcome 
was not significantly different when vaginal and cesar- 

: ean deliveries were compared. There were three 
neonatal losses in 16 patients deliveréd vaginally and 
four losses in 27 patients in the cesarean group. The 
four neonatal deaths of infants delivered by cesarean 
section all had the complication of vaginal bleeding, 
which necessitated intervention. Fetal monitoring was 
utilized in 37 of the 43 patients, and often limited to 
external methods. Six of the seven patients with 
neonatal death were monitored. 

Method of delivery. The incidence of cesarean sec- 
tion for the entire group was 60 of 201 (30 per cent). In 
contrast, there were nine cesarean sections in the 
wrong estimate group—a 13 per cent rate in compari- 
son to 51 sections of 131 in the correctly estimated 

- group (39 per cent). Thus, 51 of the 60 cesareans were, 
as expected, done in the correctly estimated weight 
group. The nine cesareans in the group whose fetus 
was estimated to weigh «1,000 grams were done only 
for maternal indications and eight of the nine neonates 
died. In the correct estimate group, there were seven 
neonatal deaths in the 51 cesarean deliveries (14 per 
cent) in comparison to 19 deaths in the 80 vaginal de- 
liveries (24 per cent) (Table III). 

'The use of cesarean section delivery was next evalu- 
ated in relationship to fetal presentation and neonatal 
deaths in the correct estimate group. Of the 73 cephalic 
presentations, five were delivered by cesarean section 


with no neonatal losses, and the 14 neonatal deaths: 


occurred in the 68 patients delivered vaginally. Of 25 
breeches, 15 were delivered by section and one of five 
breech neonatal losses was in the cesarean group. 
Thus, in the 20 patients delivered by cesarean section, 
there was only one neonatal loss, in contrast to 18 of 78 
patients delivered vaginally. The differences, though 
suggestive, were not statistically significant. 

Apgar scores. In the correct estimate group, the 
over-all incidence of low 5 minute Apgar scores was 43 
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Birth weight (Gm.) 


131 
18 13 1 51 
1 3 1 7 
14 15 29 80 
5 2 6 19 
15 7 12 70 
2 0 0 9 
2 0 0 8 
13 7 12 61 
6 1 2 26 


of 131 (33 per cent), which was not significantly less 
than the 26 of 70 (37 per cent) of the incorrect estimate 
group. There was a significant association of a low 
score and neonatal death, with 15 deaths in 43 patients 
with low scores (35 per cent) in contrast to 11 deaths 
(13 per cent) in the 77 group. 

The incidence of low Apgar scores in infants deliv- 


‘ered vaginally was 19 of 80 (24 per cent), whereas the 


cesarean group had 24 of 51 (47 per cent), which was 
significantly higher (p = «0.01). 

As previously noted, there was a higher incidence of 
low scores—27 of 58, in malpresentations (47 per cent), 
compared to 16 of 73 cephalic presentations (22 per 
cent) (p € 0.02). No significant differences in low 
Apgar score occurrence could be found relating to: (1) 
fetal monitoring, (2) complications of pregnancy, or (3) 
infant sex. The sex of the infant and survivàl was 
evaluated in the correct estimate group, which in- 
cluded 49 males and 82 females, and there were 16 
deaths in males and 10 іп the female group(p = «0.01). 


Comment 


As one attempts to evaluate multiple obstetric factors 
relating to neonatal outcome, the complexity becomes 
apparent. This type of study has the advantage of hav- 
ing occurred in a relatively short time period, so that 
trends of change in obstetric care should have had 
minimum effect. A disadvantage of a retrospective 
study was that data, such as newborn estimate of gesta- 
tional age, were not found in the chart and thus, the 
important effect of small for gestational age (SGA) ver- 
sus the appropriate for gestational age (AGA) out- 
comes could not be made. Despite these limiting fac- 
tors, certain observations can be made which will likely 
have an impact on clinical care and should improve 
outcome, 

The most important factor contributing to bad out- 
come was the tendency to underestimate the actual 
fetal size. This error occurred 35 per cent of the time, 
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and coupled with a policy of nonintervention in fetuses 
thought to weigh less than 1,000 grams, this “underes- 
timiated” group experienced a much worse outcome 
than their appropriately estimated counterparts. In 
contrast, the tendency to, overestimate a fetal weight 
between 1,000 and 1,500 grams and deliver an infant 
who weighed less than 1,000 grams was 8 per cent, or 
much less frequent. There is a need to be consciously 
aware of this clinical tendency to underestimate fetal 
weight. Likewise, it speaks to the acute need for a more 
accurate method of predicting fetal size. 

Fetal monitoring, within the limits of this relatively 
small group, could not be demonstrated to improve 
neonatal outcome statistically. One might question why 
this technique was used in 32 of the 70 fetuses who 
were estimated to weigh less than 1,000 grams, since 
active intervention was precluded. Fetal monitoring 
was used with the premise that should fetal stress or 
“distress” occur, it would be identifiable. Subsequently, 
remedial steps, short of operative intervention, could 
be instituted, which might benefit the fetus. The out- 
come in the underestimated fetus coupled with a policy 
of “nonintervention” was associated with a 50 per cent 
neonatal mortality rate even when monitoring was 
used. This contrasted dramatically with the 16 losses in 
93 (17 per cent) monitored fetuses who had correctly 
estimated weights. | 

As one would expect, patients with presentations 
other than cephalic had a higher incidence of low 5 
minute Apgar scores, However, the mortality rates 
were similar and as one considers the relativelv high 
incidence of cesarean delivery in the noncephalic pre- 
sentation group (46 of 58, or 79 per cent), one must 
note this factor and its seemingly paradoxical high in- 
cidence of low Apgar scores compared to vaginal deliv- 
ery, even though survival associated with cesarean sec- 
tion is equivalent to the vaginally delivered group. 

Evaluation of complications showed a trend which 
associated bleeding with the highest incidence of 
neonatal loss. Patients with amnionitis and toxemia had 
a relatively low incidence of death. The interesting 
point is thus raised regarding the significance of 
“chronic stress” as a potential benefit to survival in 
VLBW infants. 

Cesarean section in the past has been associated with 
increased neonatal morbidity -and mortality rates.'® 
This was clearly not found in this study, and yet one of 
the associated findings in the cesarean group is puz- 
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zling. There was a higher incidence of low Apgar 
scores in the patients undergoing cesarean section. 
Even though an over-all correlation was found between 
low Apgar score and neonatal death, it did not occur in 
the cesarean group. One must then consider what 
other factors during cesarean section may have con- 
tributed to the high incidence of low scores. One 
possible explanation might be the use of general anes- 
thesia in these patients delivered by cesarean section. 
Another could be the tendency to have a more accurate 
Apgar assignment in a cesarean delivery, at which time 
a neonatologist is usually present. Another factor 
might be that fetuses delivered by cesarean section 
were likely to have been more acutely distressed. 

The 5 minute Apgar score determinations were low 
in one third of the patients. The validity of this score 
would appear limited as one deals with VLBW infants, 
since factors such as muscle tone, etc., are not similar to 
those seen in mature infants. Nevertheless, there was 
an over-all increase in the mortality rate in the group 
with low scores. However, as mentioned above, the 
high incidence of low scores in section patients was not 
associated with higher incidence of neonatal death. 

A peculiar finding in this study, particularly in the 
correctly estimated group, was the high incidence of 
female: male births (82:49). The survival in females 
was significantly. higher, as previously reported. 

The care of VLBW infants remains a unique chal- 
lenge. The overwhelming need would appear to be a 
method to correctly appraise fetal size. Until an im- 
proved method is available, certain clinical approaches 
must be considered. One must be aware that most often 
we underestimate fetal size. A conscious awareness of 
this tendency correlated with a menstrual history and 
clinical findings would likely improve weight predict- 
ability. Finally, one must reappraise "cut-off" points, 
such as 1,000 grams, and the "hands off" approach 
which, when made in error, lead to disastrous out- 
comes. Perhaps by intervening for fetuses "judged" to 
weigh 750 grams outcome would be enhanced. Ques- 
tions as to whether all VLBW infants should be deliv- 
ered by cesarean section await future carefully de- 
signed studies. 

With improved techniques and constant re-evalua- 
tion of our clinical experience, we may some dzy have a 
more accurate appraisal of significance of the obstetric 
factors as they relate to perinatal outcome.: 
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. Pre-ejection period of cardiac cycles in fetal lamb 


YUJI MURATA, M.D. 

KAORU MIYAKE, M.D.* 
EDWARD J. QUILLIGAN, M.D. 
Los Angeles, California 


The pre-ejection period (PEP) of the fetal cardiac cycle was studied on 22 chronically instrumented 
pregnant ewes. The PEP was measured from the onset of the Q wave on fetal electrocardiogram to 
the onset of the upstroke on the fetal arterial blood pressuré curve. Lengthening of the PEP was 
observed in association with an increase in gestational age, fetal body weight, fetal brow-rump 
length, and fetal heart weight. Consequently, the PEP values were calculated to those at fetal heart 
weight of 10 grams. The PEPc (calculated) was prolonged by acidosis but no significant relationship 
was found between the PEPc anc arterial blood pO,. An increase in coronary blood flow was 
associated with a shortening of the PEPc in the fetuses under normal physiologic conditions. Fetal 
hypoxemia and respiratory acidosis created by administration of 10 per cent O, and 20 per cent 
CO, with 20 per cent О, to the mother increased fetal coronary flow and was in general associated 
with a prolonged pre-ejection period. (AM. J. OBSTET. GYNECOL. 133:509, 1979.) 


THE SYSTOLIC time intervals of the cardiac cycle, es- 
pecially the pre-ejection period (PEP), have been 
known to reflect the status of myocardial contractility in 
adults.! infants, and children.” Thus far, several studies 
on the PEP have been carried out in human, rhesus 
monkey, and ovine fetuses. All of these results show 
that the PEP is not only a sensitive indicator of the fetal 
cardiac performance, but also a promising parameter 
in assessing feta] well-being during both the antepar- 
tum? and intrapartum* periods. A change in the PEP 
has also been studied in the rhesus monkey? and lamb 
fetus.? The PEP increases in duration with an increase 
in gestational age of the fetus? and prolongs when sys- 
tolic and diastolic blood pressure increases.? The fetal 
PEP exhibited an inverse correlation with the ventricu- 
lar endodiastolic pressure and also with the arterial 
pulse pressure. Arterial blood pH of the fetus has been 
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found to affect the fetal PEP strongly; acidosis pro- 
longs the PEP.? An acute decrease in arterial pO; by 
100 per cent nitrogen inhalation to the mother has re- 
portedly shortened the PEP in exteriorized fetuses? but 
10 per cent oxygen administration to the mother has 
resulted in minimum prolongation of the PEP in 
chronically instrumented rhesus monkey fetuses.* 

Coronary blood flow is one of the important factors 
that regulate cardiac performance. There has been the 
technical feasability of measuring fetal coronary blood 
flow,” however, no study has been carried out on 
fetuses in relation to the PEP. 

In this study, we have measured the behavior of the 
PEP of the cardiac cycle and,coronary blood flow of the 
fetal lamb. 


Material and methods 


Twenty-two Dorset and Rambouillet sheep with ges- 
tational ages ranging from 115 to 148 days (estimated 
from Barcroft measurements) were used for this study. 
The fetal femoral artery and vein, and an external 
maxillary branch of the jugular vein were catheterized 
with siliconized polyethylene plastic catheters (PE 50: 
LD. 0.023 inch, O.D. 0.038 inch). The femoral cathe- 
ters were inserted as deep as six inches so that the tips 
of the catheters were located in the fetal abdominal 
aorta and inferior vena cava. The catheter tips were 
located between 5 and 6 cm. below, the diaphragm. The 
confirmation was made each time at postmortum au- 
topsy. A pair of electrodes was implanted on the fetal 
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Table I. Biophysical and biochemical results on the control and experimental groups 












Mean 
blood pres- 
sure (mm. Hg) 







No. of de- 
terminations 


Control 20 ^ 20 51+ 6.9 
High CO, 5 5 59 + 10.0 
Low O, 5 6 58+ 9.1 


Baseline 













Arterial 

FHR (b.p.m.) pCO; (mm. Hg) 
172 + 32 735+.05 25448 ` 390+ 77 
155 + 17 707.14 337 *40 76,7 + 13.5 
141 = 30 7.34 + 05 49.9 + 68 


11.2 x 3.6 


Biophysical and biochemical results on control and experimental groups. 


chest and a magnetic flow probe placed around either | 


` the right or left carotid artery. 

The acute experiments were performed at least 24 
hours after the surgery. As soon as both mother and 
fetus recovered from the initial agitation associated 
with an insertion of maternal endotracheal tube, an 
appropriate amount of radioactive microsphere (*!Cr, 
50u) was injected through the fetal femoral vein cathe- 
ter. A high CO; with a low О» gas mixture (20 per: cent 
СЭ», 10 per cent О», 70 per cent №,) was administered 


to five animals, and another five animals were given. 


only a low O; mixture (10 per cent О», 90 per cent №,) 
for approximately five minutes via the maternal endo- 
tracheal tube. The second radioactive microsphere 
("Се 50и) was injected through the fetal femoral vein 
immediately before the ewe started breathing room air 
during the experiments. All biophysical information 
was continuously recorded on magnetic tapes. Periodic 
blood sampling through both maternal and fetal vascu- 
lar catheters were taken for determination of arterial 
blood pH, рО», pCO;, and hematocrit. These physio- 
logic data are listed i in Table I: The animals were killed 
after the experiments, and fetal weight and a brow- 
rump length were measured. "The fetuses were then 
dissected for subsequent counting of organ radioactiv- 
ity. More detailed descriptions of surgical procedure 


and experiments are available elsewhere.” The tech-. 


nique used here to determine the distributiori of radio- 
active microspheres has been previously described. . 
Coronary blood flow was calculated assuming the 
flow/radioactivity ratio in the heart is proportional to 
that in the total cerebrum. 

Some ‘fetuses received the microspheres through the 
catheters which were led into the superior venae cavae. 
These animals were excluded from the study of fetal 
coronary blood flow.’ ` 

For determination of the pre-ejection period (РЕР), 
simultaneous recordings of fetal electrocardiogram 
and arterial blood pressure were subsequently repro- 

: duced from the magnetic tapes. 

In this study the PEP was defined as an interval from 
the onset of Q wave on fetal electrocardiogram to the 
onset of the upstroke on fetal arterial blood pressure. 


These intervals were measured manually on the trac- 
ings (200 mm. per second) and the mean and standard 
deviation were calculated from 90 consecutive fetal 
cardiac cycles. 


Results 


Information was obtained from 22 fetuses before the 
acute experiments were performed. Of those, two ani- 
mals showed signs of fetal distress represented by low 
baseline fetal heart rate (128 and 120), loss of or de- 
creased variability of the heart rate, and low arterial 
blood pH (7.24 and 7.14) and subsequently died in 
utero during the: experiments. Twenty fetuses were 
considered to be normal and stable, being judged both 
by biophysical and biochemical information obtained. 

‘In 20 determinations from the control group the 
PEP demonstrated a statistically significant relationship 
(at the level of p«0.01) with fetal body weight, 
(p < 0.01) with gestational age, (p « 0.05) brow-rump 
length and heart weight of the fetuses (Fig. l,a, b с, 
and d). 

Consequently, all values of the PEP were recalculated 
to those of the PEP at a fetal heart weight of 10 grams 
in order to standardize the PEP values at different 
stages of pregnancy. The formula used for this calcu- 
lation is shown below: 


PEPc (PEP calculated) = PEP actual — 0.74 


(fetal heart weight in grams —10) 


There is no significant correlation between coronary 
blood flow and gestational age, body weight, brow- 
rump length, or heart weight. ` i 

The correlation between the PEPc and fetal arterial 
blood pH was studied. Twenty determinations were 
provided from the control group and five and six de- 
terminations were collected from the fetal lambs whose 
mothers received high CO, arid low О», respectively. 
Two additional determinations came from the distres- 
sed animals. No significant relationship between the 
PEPc and fetal arterial blood pH was found in the con- 
trol group (r = 0.35, n = 20, p > 0.05). Upon inclusion 
of the other two groups plus two distressed fetuses, 
however, the relation became statistically significant 
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Fig. 1. Correlations between the pre-ejection period and (a) fetal body weight, (b) gestational age, (c) 
brow-rump length, and (d) fetal heart weight in normal control group. 


(r = 0.60, n = 33, р < 0.01) (Fig. 2). There was по 
significant relationship between the PEPc and arterial 
blood pO». 

Coronary blood flow determination was available on 
16 fetuses under normai, stable conditions. The coro- 
nary blood flow in the normal group was 0.97 + 0.29 
ml. per gram per minute (mean + 1S.D.yor 6.0 + 1.54 
ml. per kilogram per beat (mean + 1 S.D.). The PEPc 
showed a tendency to decrease as the coronary blood 
flow increased. Although there was not a statistical 
significance between the PEPc and coronary blood flow 
which was expressed as milliliters per gram per minute 
(r= 0.49, п = 14; г= 0.51 at p = 0.05). Coronary 
blood flow in milliliters per kilogram per beat exhibited 
a significant inverse correlation with the PEPc (PEPc — 
—1.8 [cor. B.F.] +99.3, г = 0.55, n = 14, р < 0.05) 
(Fig. 3, a and b). 
~ There was no statistically significant relationship be- 
tween coronary blood flow and arterial blood pH in the 
control group either solely or including the acute ex- 
periment groups. 

Prolongation of the PEPc was observed in all five 


fetuses whose mothers inhaled high CO; gas mixture. 

Measurements of coronary blood flow were available in 

three fetuses of which two fetuses showed an increase 

and one showed a decrease in coronary blood flow. 

These relationships with the PEPc are shown in Fig. 4. 

Low О» experiments were performed on five animals | 
of which four fetuses demonstrated prolongation of 

the PEPc. Slight shortening of the PEPc was observed 

in one fetus. Coronary blood flow was increased by low 

О» administration in all fetuses except one (Fig. 4). 


Comment 


There seem to be two major problems in validating 
the method which has been used to measure the pre- 
ejection period in this study. The first one is accuracy in 
timing a measuring point on the arterial blood pressure 
tracing at recording speed of 200 mm. per second. 
Precise determination of the onset of upstroke on 
blood pressure curve has been found to be extremely 
difficult in some cases. The coefficient of variation ‘of 
4.6 per cent from 47 determinations, one of which 


. consists from 20 consecutive cardiac cycles, indicates 


* 
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Fig. 2. Correlation of the pre-ejection period with arterial 


blood pH in fetal lambs. 
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Fig. 3. Relationships between the pre-gjection period and 
coronary blood flow in normal fetal lgmbs. Coronary flow is 
' expressed by (a) ml./Gm./min. and {b} pil./kg./beat. 
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PEP, and CORONARY BLOOD FLOW 


on EXPERIMENTED FETUSES 
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Fig. 4. Changes in the pre-ejection period during acute exper- 
iments. z = Value obtained under control period, x = value 
obtained during maternal inhalation of 10 per cent О» gas, 
n = value obtained during maternal inhalation of 20 per cent 
CO; with 20 per cent O; gas. The thick line indicates a linear 
regression line from the fetus under normal conditions (See 
Fig. 3, b). 


that this technique is applicable for observing the 
change of the PEP within the range studied here. This 
technique appears to be less accurate and desirable 
than that using simultaneous recording of fetal elec- 
trocardiogram and Doppler cardiogram.* 

The second problem is the fact that this technique 
does not provide the precise interval of the PEP. The 
onset of the upstroke on the arterial blood pressure 
tracing does not indicate the beginning of the semilu- 
nar valve opening. Consequently, the interval mea- 
sured here includes the PEP plus the time for blood to 
transmit pressure from the semilunar valve to the 
pressure transducer. The latter is not only a function of 
the anatomical distance between the semilunar valve 
and the tip of catheter but theoretically also a function 
of blood velocity and vascular compliance. 

Assuming the pulse transmission is constant between 
individual lambs under steady state, the transmission 
time from the catheter tip to the pressure transducer 
can be regarded as constant in this study since the 
length and quality of the catheters have been the same 
all the time. Difference in the anatomical position of 


* 
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the catheters would have given different transmission 
time between the aortic valve and the tip of the catheter 
in each individual fetal lamb. This difference in time 
has been calculated to be 1 ~ 2 msec. based on a sepa- 
rate experiment performed on an anesthetized cat 
(Murata: unpublished data). The PEP measured by si- 
multaneous recording of the fetal electrocardiogram 
and arterial pressure tracing is, therefore, apparently 
longer than that measured by simultaneous recording 
of the fetal electrocardiogram and ultrasound Doppler 


cardiogram. Since the PEP difference between two. 


techniques is constant, the method which was em- 
ployed in this present study can be regarded as reliable 
to observe the change in the PEP among the fetuses 
studied here. 

The PEP of the fetal lambs also exhibited a lengthen- 
ing as gestational age increased which is similar to the 
observations made on rhesus monkey fetuses? as well as 
human fetuses.^* We expected the correlation be- 


tween the PEP and fetal heart weight to be the best ог 


all four parameters which are affected strongly by ges- 
tational age, i.e., the body weight, brow-rump length, 
and heart weight. Statistically, however, the PEP 
showed the best correlation coefficient with fetal weight 
(r = 0.63), as compared with the fetal heart weight 
(r = 0.53) and brow-rump length (r = 0.46) The 
larger the fetal lambs grew, the longer the distance 
between the semilunar valve and the catheter tips be- 
came. Had this been one of the reasons the fetal body 
weight showed the best correlation, then the brow- 
rump length of the fetus should also have shown an 
equally good correlation with the PEP. In a previous 
study, it was demonstrated that the major factor re- 
sponsible for an increase in PEP associated with gesta- 
tional age was the duration of the QRS complex.’ Since 
there is a significant correlation between heart weight 
and PEP, it seems reasonable to compensate for gesta- 
tional age by calculating the РЕР to a 10 gram heart 
weight. If one recalculates the PEP values to standard 
body weights, identical conclusions will be reached. 

It is interesting to note that the result obtained here 
on the relationship between the PEPc and arterial 
blood pH from fetal lambs is the same as that obtained 
from rhesus monkey fetuses.” Statistical significance 


was not established in the normal control group where 


the arterial pH ranged from 7.26 to 7.45. Expanding 
the pH range by including acidotic fetuses, especially 
those of respiratory origin due to maternal high CO; 
inhalation, the relationship became highly significant. 
Interestingly, the change tn the PEP per unit of arterial 
pH is similar in monkey and sheep fetuses. 

The average coronary blood flow calculated by our 
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technique was 97 ml. per 100 Gm. per minute (1 
S.D. = 29) with a range of 50 to 155 ml. per 100 Gm. 
per minute in 14 fetal lambs under normal, stable 
conditions. This value is somewhat lower than other 
investigators have reported. Rudolph and Heymann,’ 
using a radioactive microsphere technique, demon- 
strated that the blood flow to the heart was approxi- 
mately 1 to 6 ml. per gram per minute, the average 
being about 3.5 ml. per gram per minute. Most of their 
determinations were obtained two to three hours after 
the surgery except in three cases the studies were done 
three days after the surgical procedure. The same au- 
thors using the same technique in а separate report!? 
demonstrated that there was no significant change in 
blood flow to the myocardium within the observed 
range of gestational age between 60 and 150 days. 
These values ranged from 170 to 291 ml. per minute 
per kilogram. The determinations were again per- 
formed 30 to 60 minutes after surgery. Cohn and as- 
sociates,!! on the other hand, reported a blood flow to 
the heart of 179 + 21 (milliliter per minute per 100 
Gm. mean + standard deviation) as a control value. 
They -applied the radioactive microsphere technique 
on ten fetal lambs which had been chronically in- 
strumented two to five days before the experiments 
were-carried out. 

Under the steady state, coronary blood flow expres- 
sed either as milliliters per gram per minute or millili- 
ter per kilogram per beat tends to show an inverse 
correlation with the PEPc. A statistical analysis showed 
the coronary flow in milliliter per kilogram per beat 
was more significant in its relationship with PEP than 
that in milliliters per gram per minute. One of the 
physiologic implications of this difference, if any, may 
be that the PEP indicates myocardial contractile status 
which is represented by the amount of blood the heart 
supplies in one beat, rather than the cardiac status in- 
cluding chronotropic effect, which can be regulated by 
other mechanisms. This inverse correlation seems only 
to exist when the myocardium receives similar oxy- 
genation under the control steady states studied here. 
When the oxygen saturation was decreased by lowering 
arterial pO; or when a respiratory acidosis was created, 
cerebral circulation and coronary circulation show an 
increased flow due mainly to vasodilatation.9^ "^? The 
prolongation of the PEPc, which was observed at the 
same time, appeared to indicate that the myocardial 
contractility was impaired in spite of increase in coro- 
nary blood flow. 

The authors would like to express their appreciation 
to N. M. Budy and M. J. Donahue for their technical 
assistance. 
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Antepartum determination of pre-ejection period 
of fetal cardiac cycle: Its relation to newborn 
body weight | | 
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Los Angeles, California: 


Simultaneous recordings of the fetal electrocardiogram and ultrasound Doppler-cardiogram were 
used for the determination of the pre-ejection period (PEP) of the fetal cardiac cycles. All 50 fetuses 
selected for the present study experienced uneventful perinatal lives despite maternal antepartum 
complications which required hospitalization. A significant positive correlation between the PEP and 
gestational age of the fetuses was again demonstrated. The PEP of the fetus measured within one 
week prior to delivery was also found to be significantly correlated with the newborn body weights at 


birth. Statistical analysis demonstrates that fetal body weight was more closely related to the 
physiologic lengthening of the PEP. (AM. J. OBSTET. GYNECOL. 133:515, 1979.) 


\ 


SiNcE the clinical applicability of the pre-ejection 
period (PEP) of the fetal cardiac cycle was first men- 
tioned,’ most investigators have come to the agreement 
that the PEP is a potentially valuable parameter to as- 
sess fetal cardiovascular function," * and, thus, fetal 
well Беіпр. 5 9 The PEP is the period between the 
beginning of the electrical excitation of the ventricle 
and the opening of the semilunar valves (Ao). It con- 
sists of (a) the electromechanical latent time (EMLT* 
and (b) the isovolumetric contraction time (ICT). The 
EMLT is the distance between the onset of depolariza- 
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tion and the closure of mitral valves (Mc): the ICT is 
the distance between Mc and Ao during which the in- 
traventricular pressure increases rapidly (Fig. 1). 

Several investigators have studied the behavior of the 
PEP on human, lamb, and monkey fetuses. One consis- 
tent finding is the physiologic lengthening of the PEP 
according to the advancing gestational age of the fetus. 
This variable must be considered when one is attempt- 
ing to interpret a prolongation of the PEP. In the 
study described herein, we investigated the physiologic 
lengthening of the PEP in relation to advancing gesta- 
tional age of the human fetus and newborn body 
weight. 


Methods and patients 


This study was performed on pregnant women be- 
tween 32 and 42 weeks' gestation, who were hospi- 
talized at Los Angeles County-University of Southern 
California Medical Center. Most of their pregnancies 
were considered to be high risk and their complications 
are listed in Table I. The gestational age of the fetus 
was estimated from the last menstrual period, by serial 
ultrasound measurements of fetal biparietal diameter, 
and by neonatal examination. 

Despite various antepartum complications of the 
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Fig. 1. A schematic presentation of the systolic time intervals 
of a cardiac cycle. PEP = pre-ejection period, VET = ventricu- 
lar ejection time, I, .2 = first and second heart sounds, 
Mc = A-v valve closure, Ao = semilunar valve opening, 
Ac = semilunar valve closing, Mo = A-v valve opening. 


mothers, 50 fetuses were retrospectively regarded as 
having uneventful antepartum, intrapartum, and neo- 
natal courses being judged by antepartum fetal heart 
raie testings, maternal urinary or serum estriol levels, 
fetal heart rate monitoring during labor, Apgar scores, 
and course in the neonatal nursery. 
A noninvasive technique was applied to obtain the 
fetal PEP by simultaneously recording fetal electro- 
cardiogram (FECG) via maternal abdominal electrode 
and ultrasound fetal Doppler cardiogram (FDCG). All 
PEP determinations were performed prior to the onset 
of labor when there were no uterine contractions ob- 
served. The PEP’s from 20 fetal cardiac cycles were 
measured manually and the mean and standard devia- 
-tion calculated. More detailed information regarding 
this technique has been described elsewhere. Every 
hospitalized patient had the PEP determination per- 
formed at least once per week. | 


Results 


‘PEP versus gestational age. All 50 patients were de- 
livered of apparently healthy fetuses between 36 and 
42 weeks of pregnancy. Eighty-two determinations 
from 50 patients in this study have revealed a 
significant linear increase in the PEP with increasing 
gestational age, the range studied being 32 to 42 
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Table I. Complications of pregnancy 


Complications | No. 
Diabetes mellitus І 35 
Class А 4 
С1аѕѕ В 21 
Class C : 6 
Class D ; 4 
Pre-eclampsia (moderate 4 
' to severe) 
Chronic hypertension Д 2 
Placenta previa 4 
Rh-isoimmunization 1 
Prolonged pregnancy 1 
(>42 wk.) 
Polymyositis 1 
Osteomyelitis ` . | 1 
Previous cesarean section 1 
(premature labor) 
Total 50 


Table II. Correlation between the PEP and 
newborn body weight 





Regression line 






Intercept 


All newborn 50 0.63 <0.01 0.004 53.2 


infants 
35-37 wk. 19 0.68 <0.01 0.004 53.5 
38-39 wk. ` 20 0.60 ^ «0.01 0.004 50.9 
740-42 wk. 11 0.58 <0.05 0.004 54.3 


weeks. (PEP = 1.7 [С.А. in weeks] —1.0, r = 0.64, 
п = 82, p < 0.01)* (Fig. 2). 

The range of the PEP at each gestational age in this 
study also coincides well with that of the fetuses used as 
the control subjects, previously reported (Fig. 3).° The 
correlation between gestational age and the last PEP, 
taken within a week before delivery, appears to be 
weak but: is statistically significant (r = 0.29, n = 50, 
p < 0.05).* 

PEP versus newborn body weight. The body 
weights of the newborn infants ranged from 1,760 to 
5,440 grams, the mean being 3,440 grams. The mean 
duration between the last determination of the PEP 
and delivery was 2.9 days, ranging from 0 to 7 days. 


` (“О” day implies labor started within 24 hours after the 


last PEP determination.) A statistically significant posi- 
tive linear relationship has been found between the du- 
ration of the PEP and body weight from all newborn 
infants. (PEP = 0.004 [B.W.] + 53.2, r = 0.63, n = 50, 
р < 0.01)* (Fig. 4). This relationship is stronger than 
between the PEP and gestational age. 

"Those newborn infants were then divided into three 
groups according to their gestational ages of 35 to 37, 
38 to 39, and 40 to 42 weeks' at the time of birth. The 


*Pearson product-moment correlation coefficient. 
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correlation between the PEP and birth weight, re- 
mained significant, and the linear regression lines from 
the three groups were almost identical (Table II). 


Comment 


It has previously been documented that the PEP 
lengthens as the chronologic age of the fetus*"* * 9 and 
newborn infant? advances. The relationship was again 
demonstrated in the present study. Statistically, there is 
no significant difference in the PEP at any comparative 
gestational week between the present and the previous 
studies? reported from our laboratory (student t test). 
The mean PEP values after 36 weeks, however, are 
consistently longer in the present study by 2 to 3 msec. 
(paired t test p « 0.05) (Fig. 3). 

The possible cause of this difference was looked for 
in the composition of patient populations making up 
the two studies. Most of the patients studied here fell in 
a category of "high-risk pregnancy" and required hos- 
pitalization one or more times during their pregnan- 
cies. The patient populations in both studies are similar 
except for a larger proportion of patients complicated 
with diabetes mellitus in this study (70 per cent versus 
38 per cent). Lowensohn!! demonstrated that after ap- 
proximately 35 weeks' gestation, infants born of diabet- 
ic mothers (Class A-D) were significantly heavier in 
birth weight than those who were born of nondiabetic 
mothers at comparative gestational ages. Indeed, the 
average birth weight of newborn infants after 36 weeks' 
gestation was found each week to be consistently higher 
by 200 to 300 grams in the present study. 

The PEP in this study demonstrated better correla- 
tion with newborn body weight than with gestational 
age, if only the last PEP determination on each patient 
(n = 50) was included. This suggests that the body 
weight may be a more influential factor than gesta- 
tional age. Moreover, the consistent relationships be- 
tween the PEP and newborn body weight in four 
groups with different gestational ages, seen in Table II, 
lend more credibility to this assumption. 

The same relationship between the PEP and body 
weight of fetal lambs has also been reported.? That 
report failed to identify statistically whether it was fetal 
body weight or heart weight that was primarily re- 
sponsible for the lengthening of the PEP. The increase 
of the PEP as gestational age advances, however, has 
been found to be identical to that of the ICT and the 
QRS duration on ECG in a separate study using rhesus 
monkey fetuses.* It would be reasonable to assume, 
therefore, that the size of the heart, which increases in 
parallel with the total body weight, is primarily respon- 
sible for the lengthening of the PEP. 

The correlation observed here between the PEP and 
newborn weight is significant, but does not seem to be 
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Fig. 2. Correlation between the PEP and gestational age of the 
fetus with normal outcome. The PEP values from the same 
fetus are connected by a line. 
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Fig. 3. Mean and 1 S.D. of the PEP at each gestational week. 
Numbers in ( ) indicate the numbers of determinations cf the 
PEP. Shaded area represents the normal range of the PEP 
determined in the previous report.® 
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Fig. 4. Correlation between the PEP and newborn body 
weight from the normal infants whose PEP's were taken 
within one week prior to delivery. 
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sufficient to establish fetal body weight from the PEP 


because of the wide standard deviaiion. It is, however, 
of great importance to Кер Ше relationship i in mind 
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This report summarized our experience with a consecutive series of 800 women referred for _ 
midtrimester amniocentesis for prenatal diagnosis of a fetal genetic abnormality. The results are 
compared before. and after introduction of sonography immediately prior to the tap as a routine 
adjunct of the procedure. Following use of sonography there was a Statistically significant reduction 
in the frequency of bloody taps, and an increase in the proportion of successful and informative 
initial taps. Moreover, in many instances sonography provided information useful for identification of 
fetal abnormalities or for management of pregnancy. These findings support the recommendation 
that examination by sonography should be utilized rou-inely as an adjunct to amniocentesis, despite 
the uncertainties relating to possible long-term adverse effects of intrauterine exposure to 


ultrasound. (AM. J. OBSTET. GYNECOL. 133:519, 1979.) 


THE USE OF amniocentesis in midtrimester for pre- 
natal diagnosis of fetal genetic abnormalities has be- 
come increasingly important for the identification and 
prevention of genetic diseases.’ The results of the col- 
laborative study sponsored by the National Institute of 
Child Health and Human Development, in which the 
experience and pregnancy outcome in a group of 1,040 
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women who had amniocentesis were compared with 
the findings among 992 women who did not have the ' 
procedure, attest to the accuracy and safety of the pro- 
cedure.? | 

Іт Ше NIH study, which combined the experience 
with amniocentesis at nine participating medical cen- 
ters, sonography was not performed as a routine com- 
ponent of the procedure. Indeed, only 29 per cent of 
women who had amniocentesis had sonography pri- 


marily for placental localization. Since the rate of fetal 


loss for these women (4.0 per cent) was.not significantly 
different from the rate for women who did not have ` 
placental localization (3.8 per cent), there was an "ap- 
parent lack of benefit, in terms of reducing either im- 
mediate maternal complications or fetal loss" in the use 
of sonography. However, the report of the collabora- 
tive study urges caution in accepting this interpreta- 
tion, and states that "this finding is contrary to what is 
generally believed by many practitioners." 

Attention is also given in the NIH report to the qual- 
itative aspects of sonography, and the possibility of mis- 
interpretation by inexperienced operators. Indeed, of 
four twin pregnancies monitored by sonography for 
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Table I. Indications for amniocentesis 


Indications — No. | % of Total 


Risk for fetal chromosomal abnormality 
Advanced maternal age 


35-39 yr. 431 53.8 
40 yr. or > 169 21.1 
Previous 21 trisomy or other chromo- 76 9.5 
some abnormalitv 
Translocation carrier 8 1.0 
Parental mosaicism __ 3 0.4 
Miscellaneous—familial Down syndrome, 51 6.4 


habitual abortion, drug ingestion, pre- 
vious birth defects or mental retarda- 
' tion, maternal anxiety 
Risk for X-linked disorder 7 0.9 
Risk for inborn error of metabolism 23- 2.9 
Tay-Sachs (14), Lesch-Nyhan (3), Maple 
syrup urine disease (2), Cystinosis (1), 
Combined immunodeficiency (1), 
Neimann-Pick (1), Congenital eryth- 
ropoietic porphyria (1) : 
Neural tube defect . .32 
Total 800 


$ 


pa 
e 
© 


placental localization prior to amniocentesis, the pres- 
ence of twins was detected by ultrasound in only one. 
Clearly there are unresolved questions relating to the 


benefits of sonography and the reliability of the infor- — 


mation that can be obtained with this procedure. : 

This is reflected, at least in part, by the contradictory 
opinions of the value of sonography that have ap- 
peared in the literature. Several reports have stressed 
the value of this procedure prior to amniocentesis in 
reducing the incidence of various complications or 
adverse effects, including bloody taps, fetomaternal 
transfusion with consequent maternal sensitization to 
the Rh factor, failed cell cultures, and the necessity for 
multiple attempts at puncture, which in turn can lead 
to fetal injury or abortion.*-7 In contrast, other studies 
fail to document any advantages or salutory effects of 
sonography prior to amniocentesis.* ? In view of the 
lack of information about potential long-range hazards 
of in utero exposure to ultrasound, these reports advo- 
cate selective rather than routine use of sonography for 
prenatal diagnosis. go С» 

The purpose of this report is to summarize the ex- 
perience at our center with amniocentesis in mid- 
irimester for prenatal diagnosis before and after the 
introduction of sonography as a routine adjunct im- 
mediately prior to the procedure. Although the data 
were not obtained as part of a deliberately planned 
case-control study, the results are sufficiently impres- 
sive to support the recommendation that midtrimester 
amniocentesis should not be carried out without sonog- 
raphy monitoring. This conclusion confirms and sup- 
ports the experience described in recent reports from 
other centers.’ 1! і 
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Methods 


Prenatal diagnosis is carried out as a collaborative . 
effort between the Genetic Counseling Program and 
the Departments of Gynecology and Obstetrics and 
Radiology of the Albert Einstein College of Medi- 
cine-Bronx Municipal Hospital Center. All patients re- 
ferred to the Genetic Counseling Program for the pro- 
cedure are screened initially and counseled by a genetic 
counselor associate. At this time the patient is informed 
about the indications for thé test, how the procedure is 
performed, the possible complications, and the type of 
information available from the procedure. Informa- 
tion is obtained from the patient and the referring 
source about the gestational age and the patient’s blood 
group and Rh type, and a pedigree is prepared for 
evaluation of the family, pregnancy, and social history. 

The patient is then scheduled for the amniocentesis 
procedure at approximately 16 to 17 weeks gestation, 
at which time the volume of amniotic fluid is sufficien: 
to assure greater ease and success of the tap. After 
reading and explaining the information on a standard 
form, the patient signs consent for the procedure. 

Amniotic taps are done in the ultrasound suite, 
immediately after B-scan sonography. Prior to sonog- 
raphy, the patient rotates 360 degrees on the examin- 
ing table for a minimum of three times on the assump- 
tion that this aids in mixing and suspending the 
amniotic cells. Sonography provides information about 
placental localization, the fetal biparietal diameter for 
estimation or confirmation of gestational age, and the 
optimal site and depth for insertion of the needle to 
obtain a sample of amniotic fluid. This is marked on 
the abdominal wall and amniocentesis is carried out 
immediately thereafter without emptying the bladder 
to minimize changes related to movement of the fetus. 
Sonography is useful for diagnosis of uterine fibroids, 
identification of multiple pregnancy, and other fetal or 
maternal abnormalities.” А 

The amniocentesis procedure is carried out with a 20 
gauge 3% inch spinal needle with stylet following | 
infiltration of the site of puncture with 1 per cent 
Lidocaine. The procedure is performed by one of two 
obstetricians who have assumed responsibility for the 
test. This assures uniformity in the approach by expe- 
rienced and skilled professional personnel, and we feel 
this is preferable to a large number of obstetricians 
with varied background and skills participating in the 
program. No fluids are accepted for analysis from 
sources outside our own program. Approximately 25 
to 30 c.c. of amniotic fluid is withdrawn and retained in 
the sterile syringe for transport to the cell culture lab- 
oratory. All Rh-negative women are given Rhogam if 
tests of serum from a blood sample obtained prior 10 
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amniocentesis reveal absence of anti-D antibodies. An 
aliquot of the preamniocentesis serum sample, to- 


gether with a portion of the unspun amniotic fluid, is · 


пом routinely sent for radioimmunoassay óf alpha 
fetoprotein in the laboratory of Dr. James Marcri at the 
Nassau County Medical Center. Prior to July, 1976, 
samples of supernate of spun amniotic fluid were sen: 
to the laboratory of Dr. Aubrey Milunsky for alpha 
fetoprotein analysis. 

Cultures of amniotic fluid cells for cytogenetic 
studies and, where indicated, for metabolic studies are 
set up with unspun amniotic fluid in replicate T-25 
flasks, containing McCoy's 5A medium with 20 per cent 
fetal calf serum. The latter is purchased in 100 liter lots 
for our Genetic Center Program, and is pretested for 
bacterial or mycoplasma contamination and possible 
toxicity as indicated by tests for optimal cell growth and 
plating efficiency. Amniotic fluid cultures are grown in 
replicate in different incubators located in separate 
laboratories to avoid problems associated with equip- 
ment failure, contamination of specimens, etc. 

The methods for processing cell cultures for cyto- 
genetic and metabolic studies have been described 
elsewhere. 8 


Subjects 


This analysis deals with 800 consecutive referrals for 
amniocentesis during the period July, 1972, to Janu- 
ary, 1978. Nineteen per cent, or 150 women, had am- 
niocentesis prior to July, 1974, when sonography was 
introduced as a routine part of the procedure. The 
records of all patients were reviewed to determine the 
indications for midtrimester amniocentesis, the find- 
ings during sonography, the results of the amniocen- 
tesis in relation to complications of the procedure and 
fetal abnormalities detected, and the course and out- 
come of pregnancy. . 


Results 


A summary of the indications for amniocentesis 
among women who had the procedure from July, 
1972, to January, 1978, is shown in Table I. A majority 
of women were referred because of the risk of a fetal 
chromosome. abnormality, and, in most instances, this 
was related to a maternal age of 35 years or older at the 
time of conception. During the early years of our pro- 
gram most women-had the test because of a previous 
child with Down syndrome. However, a majority are 
now referred because of enhanced risk for a fetal 
chromosome abnormality related to maternal age (Ta- 
ble II). This experience is similar to reports from other 
centers.!! Analysis of our data for change in the dis- 
tribution of maternal age during the period from 1972 
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Table II. Secular change in indications 
for amniocentesis 


Previous Down 
Year syndrome (96) Maternal age (96) 





1971. 50.0 35.7 
1972 28.5 50.0 
1973 18.6 54.2 
1974 15.5 E 58.6- 
1975 12.0 72.1 
1976 3.6 83.0 


to 1976 reveals a significant shift to an older mean ma- 


. ternal age (34.3 years in 1973 to 35.5 years in 1976), 


reflecting the change in indication for performing the 
test. To the extent that amniocentesis may be more 
difficult among older women because of a higher prev- 


_alence of uterine fibroids and related problems, a 


lower complication rate during the period after 1974, 
following the introduction of sonography as a routine 
part of the procedure, ‘assumes even greater sig- 
nificance. 

Table I also lists other indications for amniocentesis, 
including the carrier state for an X-linked mutant 
gene, the risk for a fetus with a serious or lethal meta- 
bolic abnormality, and the risk for a fetus with a neural 
tube defect. 

The experience with amniocentesis is summarized in ' 
Table III. In 150 pregnancies monitored by midtrimes- 
ter amniocentesis prior to use of sonography, a total of 
179 taps were performed to obtain a sample of amni- 
otic fluid. In ten women, the tap failed to yield fluid 
during the initial attempt. Samples of fluid were ob- 
tained successfully from 142 women. Eight women re- 
fused repeat taps or failed to keep their appointments 
for repeat studies. 

Growth of amniotic cell cultures was satisfactory for 
cytologic studies in 120 samples of fluid obtained at the 
initial tap. Eight women required a second tap because 
of failure of cell growth or loss of cultures due to mi- 
crobial contamination. In all, chromosome analysis of 
amniotic cell culture was successful after a repeat tap. 
Information that was of aid in arriving at decisions 
about continuation of pregnancy was obtained in 128 
of 142 (or 90.2 per cent) of the women from whom 
samples of amniotic fluid were available. 

In the 142 pregnancies where one or more taps were 
performed, amniotic fluid was free of any visible blood 
in 117 samples. In 16 additional samples, the fluid was 
blood stained initially and cleared with continued aspi- 
ration following change of syringes. In five taps, clear 
fluid was obtained initially and became blood stained 
during the course of the aspiration. In 24 instances, or 
14.8 per cent of 162 taps that yielded samples, the fluid 
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Table III. Experience with amniocentesis 


Prior to sonography 
(1972-1974) 


150 


Number of pregnancies 
Amniocentesis taps 
Total number 
Failed taps 
First 
First + second 
More than 2 
Tap not repeated 
Appearance of fluid 
Clear 
Clear in part 
Bloody throughout 
Brown color 
Result of studies 
Successful karyotyping 
First sample 
Second sample 
Loss by contamination 
Informative result for pregnancy 


*Difference significant at p < 0.01. 
Table IV. Untoward outcome of pregnancy 


Prior to sonography 
Outcome (1972-1974) | 


‘Spontaneous abor- 7/150 (4.7%) 
tion after tap 


: With sonography 
(1974-1977) 


7/495 (1.2%)* 


Premature delivery 5 (33%) 9 (1.896) 

Stillbirth 1 8 

Cesarean section 10% 10% 

Birth defects 2% 1.4% 
*p « 0.05. 


was grossly blood stained-and remained so throughout 
the aspiration attempt. ; | 

In contrast to these results, the findings 
introduction of sonography as a routine part of the 
procedure in 1974 are strikingly different. In 650 
women with pregnancies at risk, 715 amniotic taps 
were performed. Amniotic fluid was successfully ob- 
tained from 645 women during the initial or repeat 
taps. In eight instances, a repeat tap was refused after 


following 


one or more failures. Chromosome analysis was suc- 
cessful in 611 or 94.0 per cent of fluids obtained at the 
time of the initial tap. Eleven additional cytologic 
studies were successful on fluid obtained after a second 
tap. Useful information for the pregnancy at risk was 
obtained in 684 of 645 (or 98.8 per cent) of the preg- 
nancies from which amniotic fluid samples were 
available. 

A total of 575 amniotic fluid samples were free of any 
visible blood staining. Thirty-five samples were blood 
stained initially, but cleared with continued aspiration 
and change of syringe. Two samples were clear initially 
and became blood stained during.the course of the 


117 

21 

24 (14.8%) 
0 


120 (80%) 
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With sonography 
(1974-1977) 


650 


37 
29 (4.3%)* 
21 


611 (94.0%) 
8 (5.3%) 11 (1.796) 
5 0 


128/142 (90.2%) 


634/645 (98.3%) 


aspiration. Only 29 samples (or 4.3 per cent) of the 
total were blood stained throughout the procedure. 


. The decrease in frequency of grossly bloody amniotic 


fluid specimens after introduction of sonography is 
statistically significant (p < 0.01). Of interest were 21 
additional specimens that were stained dark brown, 
some of which also had a greenish tinge, at the time of 
the initial tap. Although it has been claimed that this 
represents meconium staining, spectrophotometric 
and other studies are in progress to evaluate this 
possibility. In contrast to the report of the NIH Col- 
laborative study which related this finding to an ab- 
normal fetal outcome,” in only two instances in cur 
series was dark-colored amniotic fluid associated with 
an abnormality in the course of outcome of pregnancy. 
One of these was dark-stained amniotic fluid from a 
woman who later in midtrimester pregnancy had a 
spontaneous abortion attributed to cervical incompe- 
tence. The other was brown fluid obtained from a 
woman whose pregnancy was at risk for a fetus with 
congenital erythropoietic porphyria. Studies of the 
Huid and amniotic cultures established that the fetus 
had the disorder.!$ 

The outcome of pregnancies monitored before and 
after the introduction of sonography is shown in Table 
IV. Prior to sonography, there were seven spontaneous 
abortions at some time following the procedure. This 
frequency of pregnancy wastage (4.7 per cent) is higher 
than reports of spontaneous pregnancy loss following 
the sixteenth week of gestation without amniocentesis.” 
Surprisingly, there were only seven spontaneous abor- 
tions among 495 women who had amniocentesis fol- 
lowing the introduction of sonography and whose 
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pregnancy outcome can be ascertained. One of these 
involved a fetus with 18 trisomy which an elderly 
primigravida elected to carry to term after review and 
discussion of the abnormal findings with the woman 
and her husband. This male fetus was stillborn at 26 
weeks gestation. Excluding this situation, there were on- 
ly six spontaneous abortions in the remaining women, 
and the rate of pregnancy loss (1.2 per cent) is signifi- 
cantly less (P = <0.05) than prior to use of sonography. 

The incidence of other complications, including 
prematurity, stillbirth, cesarean sections, and birth de- 
fects among the newborn infants, does not differ 
significantly between the two groups. 

The abnormalities diagnosed prenatally as a result of 
studies of amniotic fluid obtained by midtrimester 
amniocentesis, and the outcome of these pregnancies is 
summarized in Table V. 


Comment 


Experience during the past several years with mid- 
trimester amniocentesis for prenatal diágnosis of fetal 
genetic abnormalities has provided compelling reason 
for the use of sonography as a routine adjunct for the 
procedure. In a consecutive series of 800 women with 
pregnancies at risk for a fetal genetic abnormality there 
was a significant reduction in the frequency of bloody 


taps with the use of sonography immediately prior to. 


amniocentesis. Moreover, the frequency of successful 
taps at the initial attempt, and the proportion of sam- 
ples that provided information useful for the decision 
about continuation of pregnancy increased substan- 
tially after introduction of'sonography. 

At the very least, sonography is useful for placental 
localization and for obtaining information about gesta- 
tional age from measurement of the fetal biparietal 
diameter. In our experience, this estimate of the dura- 
tion of pregnancy is at variance with estimates based on 
the date of the last menstrual period in approximately 
10 per cent of our cases. Sonography is useful as a 
preliminary to amniocentesis also because of other in- 
formation it provides in the management of pregnan- 
cies at risk. For example, it can alert the obstetrician to 
the possibility of placenta previa and this potential 
complication can be monitored by repeat ultrasound 
examination later in gestation. Moreover, it is useful 
for the identification of uterine fibroids, ovarian cysts, 
ór other pelvic abnormalities that may impede the 

. progress of labor and delivery. In several instances, it 
has been useful for the diagnosis of fetal death or 
missed abortion and thereby avoided unnecessary am- 
niocentesis. Indeed, an analysis of our experience with 
a consecutive series of some 800 women referred for 
midtrimester amniocentesis who had ultrasound exam- 
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Table V. Abnormalities diagnosed 


Abnormalities | Outcome 


Chromosomal 
46,XX/47,XX,+21 


`47,ХҮ,+91 
47,ХҮ,+18 


47,XX,+18 

47,ХХ,+18 

46,XX,+? t(4q,8q) in 70% 
metaphases 


47,XX,+21 
47,XX,+21 
47,XX,+Marker 


47,XXX. 
46,XY, t(9q,16q) 
47, XX,+21 
46,XY/47,XXY 
46,XY, t(14q,17p) 
X-linked disorders 
46,XY fetus, risk for Du- 
chenne muscular dys- 
troph 
46,XY fetus, risk for classic 
hemophilia 
Metabolic disorders 
Fetus with Tay-Sachs 


_ Fetus with Tay-Sachs 


Fetus with combined im- 
muncdeficiency 


Fetus with Tay-Sachs 


Fetus with congenital 
erythropoietic 
porphyria 

Neural tube defect 

Alpha fetoprotein 

> 2 Standard deviation 
above mean (2) 

> 3 Standard deviation 
above mean (1) 


Spontaneous abortion, 21 
trisomy 

Induced abortion, 21 trisomy 

Pregnancy continued, still- 
birth at 26 weeks 


` Induced abortion, 18 trisomy 


Induced abortion, 18 trisomy 
Pregnancy continued, baby 
born with hydrocephalus, 
congenital heart disease, 
and vertebral anomalies 
Induced abortion, 21 trisomy 
Induced abortion, 21 trisomy 
Induced abortion of fetus 
with cat-eye syndrome 
Induced abortion, triple X 
Balanced translocation 
Induced abortion, 21 trisomy 
Pregnancy continued 
Balanced translocation 


Induced abortion 


_ Elected to continue preg- 


nancy 


Induced abortion contirmed 
Tay-Sachs disease 

Induced abortion, confirmed 
Tay-Sachs disease 

Absent ‘adenosine deaminase 
activity Pregnancy con- 
tinued " 

Induced abortion, confirmed 
Tay-Sachs 

Induced abortion 


Normal term delivery 


All infants normal 


ination prior to the tap attests to the value of this pro- 


cedure. }” 


The immediate benefits from use of sonography are 


apparent and appear to exceed any hypothetical long- 
term risks attendant upon utrauterine exposure to ul- 
trasound. Clearly, however, this should not preclude 
long-term studies to assess possible hazards related to 
use of real-time sonographic scanning in the intensity 
range employed for diagnostic use. 

The benefits and value of sonography are related to 


` a large extent to the skill and experience of the exam- 
: iner. Although no multiple pregnancies were encoun- 


tered in the initial group of 250 women described in 
this report who had sonography, nine twin pregnancies 
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were observed during continuation of this series. Al- 
though sonography usually permits accurate localiza- 
tion of both amniotic sacs, only six pairs of sacs were 
successfully tapped. Although both sacs were tapped in 
two other twin pairs, growth of cells was satisfactory for 
cytogenetic analysis from only one sac. In another twin 
pair, only one amniotic sac could be identified and 
tapped. Moreover, sonography alone has been useful 
in the diagnosis of fetal genetic abnormalities. For 
example, serial ultrasound examination from the sev- 
enteenth week of gestation was successfully employed 
fcr the diagnosis of recessively inherited microcephaly 
in a fetus at risk for this anomaly.!” It appears likely 
that in the future sonography will be utilized more sys- 
tematically for the diagnosis of a variety of genetically 
determined fetal anomalies, such as congenital hy- 
dronephrotic or cystic kidneys and other malforma- 
tions demonstrable with ultrasound techniques. | 
The timing and procedure by which sonography is 
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employed also may affect the success with this diagnos- 
tic modality. For various reasons, it may not be feasible 
їс procede with amniocentesis immediately following 
sonography. Indeed, at some centers it is the practice to 
perform sonography hours or days prior to the ат 
niocentesis itself. Under these circumstances, because 
of fetal movement, change in position of the amniotic 
fluid and in position of the placenta with variation in 
bladder filling, there may be a greater likelihood for a 
bloody tap or other adverse effects. It may be that vari- 
ations in the manner in which sonography is employed 
has contributed in part to controversies in the literature 
relating to the potential benefits from this procédure. 


The authors wish to express their appreciation for 
the valuable technical assistance of Lesley San Marco, 
Lily Hepple, and Marie Granda. They also wish to ac- 
knowledge the aid of Irene D'Annucci in preparation 
of this manuscript. 
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The Roche 2106 Fetal Monitor is proven useful in 
virtually all antepartum patients: 

e Accuracy approaching internal monitoring. 

* Beat-to-beat heart rate variability. 

e Complete internal monitoring capability—the 2106 
can be used for all patients all the time. 
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Start with AVC... 
comprehensive, economical 
therapy to combat vaginitis 

due to major vaginal pathogens* 
and to provide prompt onset of 
symptomatic relief...with the 
prescribing flexibility of two 
dosage forms. 
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Cream/Suppositories 
AVAILABLE ONLY ON PRESCRIPTION 
Brief Summary 


*INDICATIONS: Based on a review of AVC by the 

National Academy of Sciences — National Research 

Council and/or other information, FDA has classified 

the indications as follows. 
"Probably" effective: For the relief of symptoms of 
vulvovaginitis where isolation of the specific 
organism responsible (usually Trichomonas 
vaginalis, Candida albicans, or Hemophilus vaginalis) 
1S not possible 
NOTE: When the offending organism is known, 
treatment with à specific agent known to be active 
against that microorganism is preferred. 
"Possibly" effective: For the treatment of 
trichomoniasis, vulvovaginal candidiasis, and 
vaginitis due to Hemophilus vaginalis or other 
susceptible bacteria 

Final classification of the less-than-effective indica- 

tions requires further investigation. 





CONTRAINDICATIONS: AVC should not be used in 
patients known to be sensitive to the sulfonamides 


PRECAUTIONS: As with all sulfonamides, the usual 
precautions apply. Patients should be observed for 
manifestations such as skin rash or other evidence of 
systemic toxicity, and if these develop, the medication 
should be discontinued 


ADVERSE REACTIONS: Although some absorption of 
sulfanilamide may occur through the vaginal mucosa, 
Systemic manifestations attributable to this drug are 
infrequent. Local sensitivity reactions such as increased 
discomfort or a burning sensation have occasionally been 
reported following the use of topical sulfonamides. 
Treatment should be discontinued if either local or 
Systemic manifestations of sulfonamide toxicity or 
sensitivity occur. 

DOSAGE AND ADMINISTRATION: ! applicatorful (about 
6 gJ or 1 suppository intravaginally once or twice daily. 
Improvements in symptoms should occur within a few 
days, but treatment should be continued through one 
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made and specific therapy initiated. If there is no response 
within a few days or if symptoms recur, AVC should be 
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(Trichomonas vaginalis, Candida albicans, Hemophilus 
vaginalis) and institute specific therapy. Douching witha 
suitable solution before insertion may be recommended 
for hygienic purposes. A pad may be used to prevent 
staining of clothing 

Product Information as of November, 1974 

AVC Suppositories ere manufactured by R. Р Scherer 
Corporation, 9425 Grinnell Avenue, Detroit, Michigan 
48213 for 

MERRELL-NATIONAL LABORATORIES 

Division of Richardson-Merrell Inc 

Cincinnati, Ohio 45215, U.S.A. 


8-3575 (Y474A) 


y VUES UTUI UI TSE yITTDLUTITO Пет, 
with significant clinical cure rates in the treatment of vaginitis 
due to 7. vaginalis, C. albicans, H. vaginalis, or other susceptible 
bacteria alone ог іп сотрїпайїоп*' 
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In vaginitis’ | 
when the causes are multiple... 
the treatment is singular 


comprehensive 


Cream Each tube contains: sulfanilamide 

15.0%, aminacrine hydrochloride 0.2%, allantoin 2.0%. 
Suppositories Each suppository contains: sulfanilamide 
1.05 g., aminacrine hydrochloride 0.014 g., allantoin 0.14 g. 
*AVC has been rated "possibly" effective for these indications. 
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1830: A decoction of columbo root 
and peppermint 3 or 4 times a day 
should be taken for the sickness to 
which pregnant females are com- 
monly subject.' 


TODAY: Clinical studies show 
9 out of 10 patients with 
nausea and vomiting of preg- 
nancy obtain relief in varying 
degree with delayed-release 
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In morning sickness 
confidence begins with 


Bendectin’ 


Each tablet contains doxylamine succinate 10 mg., 
pyridoxine hydrochloride 10 mg. E dii м 


trusted alternative to nausea and vomiting of pregnancy 


For prescribing information see opposite page. 
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only product indicated exclu- 
sively for morning sickness — 
nothing else. 


* Convenient bedtime dosage. 
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Because of potential drowsiness, 
Bendectin should be prescribed with 
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abnormalities at doses of Bendectin up 
to 90 times the maximum human dose. In 
addition, several epidemiologic studies 
in women who received Bendectin during 
pregnancy have shown that the incidence 
of birth defects in their offspring is no 
higher than in women not taking the 

drug during pregnancy. Nevertheless, 
like all drugs considered for use during 
pregnancy, particularly during the first 
trimester, Bendectin should be used only 
when clearly needed. 


ADVERSE REACTIONS 

The adverse reactions that may occur 
are those of the individual ingredients. 
Doxylamine succinate may cause drowsi- 
ness, vertigo, nervousness, epigastric 
pain, headache, palpitation, diarrhea, 
disorientation, or irritability. 

Pyridoxine hydrochloride is a vitamin 
that is generally recognized as having 

no adverse effects. 


DOSAGE AND ADMINISTRATION 

2 Bendectin tablets at bedtime. In severe 
cases or when nausea occurs during the 
day: 1 additional Bendectin tablet in the 

morning and another in midafternoon. 
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Sonicaid, the first family of Doppler ultrasound in- 
struments for obstetrics, offers you ease of use, 
accuracy, clarity of data presentation; rugged design, 
dependable solid-state circuitry and Sonicaid atten- 
tion to users' service needs. 

(top left) The newest family member is the modu- 
lar FM3R Fetal Monitoring System. It offers a nu- 
merical index of the effectiveness of contractions, a 
choice of monitoring modes and a fast-response re- 
corder for accurate charting of baseline variability. 

(bottom left) Save nursing time with an MD800 
Remote Memory Display. As many as four sets of 
FHR/contractions traces from up to six monitors can 
be reviewed. 

(chair, top unit) The D205 Fetal Heart Detector is 
our best known family member. Over 25,000 have 
beensold worldwide. Rechargeable battery-powered 
for portability, it presents fetal heart sounds via loud- 
speaker or headset. Like other Sonicaid transducers, 
the D205's is repairable assuring years of economi- 
cal service. (The similar D205M Fetal Heart De- 
tector, not pictured, is AC powered for extended 
audio monitoring.) 

(chair, bottom unit) 'The economical FM2 Fetal 
Monitor is finding increasing use both in the labor 
room and in non-stress testing. 

(right, table) The ultimate portable diagnostic in- 
strument:the D100 Pocket Fetal Heart Detector. You 
canlisten not only on its headset, but also —and more 
conveniently —on its built-in loudspeaker. 

Meet the family face to face. Our nationwide team 
of representatives will be happy to introduce you. 
Forinformation or a demonstration write or phone us. 
P.O. Box 714 KC, Fredericksburg, Virginia 22401 
TOLL FREE800/336-7212, Va. calls 703/898-6820 
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Over a decade of leadership in Doppler ultrasound 


At Burnett, we're working to make routine 
gynecological examinations easier for both you and 
your patient. That's why more doctors are using our 
SANI-SPECe@ disposable vaginal speculum during 
office examinations and procedures. 

Look at the facts. 

For your patients, there is minimal thermal shock 
usually associated with metal instruments. The 
blades are siliconized for ease of insertion and 
reinforced for strength. 

You can examine 360 degrees without rotation 


and manipulate the SANI-SPEC® speculum into six 
locking positions with one hand. And, it's disposable. 
No costly reprocessing and sterilization. More 
importantly, there is no chance of cross 
contamination. 

To meet your needs, the SANI-SPEC® speculum 
is available in small, medium and large sizes. And we 
manufacture light systems to assist you in a more 
thorough examination. 

Burnett has a medical supply distributor located 
near you. Why not call him today? 
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understanding your heeds and meeting them. 


ITION: Federal (U.S.A.) law restricts this device to sale 
by or on the order of a physician 


burnéit instruments 
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700 East 22nd Street 
Lawrence, Kansas 66044 
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чә” 


GYNECOLOGY 





Effects of long-term estrogen replacement therapy 


I. Metabolic effects 
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Two groups of hypoestrogenic women are analyzed by retrospective comparisons. Patients were 
observed by a single group of physicians for at least five years; 301 patients were treated with 
replacement estrogen and 309 patients were untreated. Incidence figures for various metabolic 
diseases present at entry and both during and after estrogen therapy were compared by the usual ' 
statistical analysis and by statistical adjustments for certain group differences (Mantel-Haenszel 
statistic). The long-term administration of estrogen to these relatively young women with 
hypoestrogenism was associated with significantly lower rates of development of cardiovascular 
disease, hypertension, osteoporosis, and fractures. De:rimental effects were a higher rate of 
abnormal uterine bleeding and an increase in the likelihood of developing adenocarcinoma of the 
endometrium. Effects of estrogen preparation, dosage, method of therapy, duration of therapy, and 
the addition of synthetic progestins are presented. (AM. J. OBSTET. GYNECOL. 133:525, 1979.) 


A NUMBER OF RECENT REPORTS have focused at- 
tention upon potential or proved beneficial and detri- 
mental effects of exogenous estrogen therapy for pa- 
tients who have ovarian hormonal deficiency states. 
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Such studies bave included a variety of medical indica- 
tions: vasomotor hot flushes,! atrophic vaginitis,” os- 
teoporosis,? hypertension,* diabetes mellitus? symp- 
toms of pelvic relaxation,? thromboembolic disorders," 
urologic problems,’ and emotional disturbances.’ Vari- 
able results have been reported. More recently, a num- 
ber of studies have suggested that long-term estrogen 
use may be associated with higher rates of development 
of adenocarcinoma of the endometrium™™!3 and 
breast.’* Few studies are available to aid practitioners in 
their decisions regarding the potential risks and bene- 
fits of estrogen therapy. . е 
The present study is а retrospective evaluation of the 
effects of long-term estrogen therapy (five years or 
longer) in two groups of women who did or did not 
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Table I. Diagnoses at entry into the study for he 
two groups, those who never received estroger | 
(before or after entry) and those who were 

later estrogen treated for = five years 





Menopausal syndrome 107 34.6 103 342 NS. 
Atrophic vaginitis 72 28.8 36 12.0 =<0.001 
Bilateral cophorectomy 59 19.1 32 106 =0.01 
Premature ovarian failure 34 11.0 51 16.9 =0.05 


Osteoporosis 33 107 36 119 NS. 
Hypopituitarism 4 13 19 63 =0.01 
Gonadal dysgenesis 0 0 24 8.0 =0.001 
Total* 309 301 


N.S. = Not significant (p > 0.05). . 


*Totals include some patients with more than one c agno- 
sis. For details about the diagnostic criteria for thes» cate- 
gories see text. 


receive estrogen treatment for a diagnosis likely- asso- 
ciated with estrogen deficiency. Particular emphasis is 
placed upon the effects of such treatment upon vzrious 
metabolic disorders. Data regarding the effects of 
long-term estrogen treatment upon neoplastic «isor- 
ders in these patients have been presented in a separate 
report.!° 


Material and methods 


Patients were identified through the medical records 
retrieval system of Duke University Medical Center 
ün-patients) and by systematic review of the office rec- 
ords of all faculty members of the Departmert of 
Obstetrics and Gynecology (outpatients). Patients vere 


sought initially by diagnosis only, taken from a lit of | 


problems likely to be associated with an estrogen- 
deficiency status as a result of either endogenous or 
iatrogenic ovarian failure and included: (1) prema.ure 
ovarian failure (in patients less than 40 years cld), 
(2) hypogonadism due to hypopituitarism, (3) ostecpo- 
rosis, (4).atrophic vaginitis, (5) menopausal syndreme 
(severe vasomotor symptoms), (6) surgery that inc.ud- 
ed bilateral oophorectomy (in patients less than. 40 
years old, with patients with known breast or endo.ne- 
trial cancers excluded), and (7) gonadal dysgenesis 
All patients with the above diagnoses between 140 
and 1969 were included. Individuals identified were 
retained for the study only if they continued to rett rn 
fer follow-up for at least five years. In addition, а >a- 


tient must have been seen after January 1, 1974. Thus, ` 


no patients were included who were referred to tis 
institution for a specific disorder while receiving estro- 
gen (e.g., carcinoma of the endometrium as the ini3al 
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referral diagnosis), were not seen after January’ 1, 
1974, w-re not'observed here for more than five years 
from di.gnosis, had. estrogens administered for diag- 
noses олег than the above, or had received estrogens 
for less han five years. d 

The caarts for patients identified under these diag- _ 
noses bu= not included because of less than five years’ 
follow-uva, were also reviewed in detail to ascertain 
health satus, medication usage, intercurrent diag- 
noses, ard, if the patient had died, the details of the 
terminal illness. In many cases referring physicians 
were corracted, patients were contacted, or death cer- 
tificates vere reviewed. 

In this Zashion we have attempted to generate a rela- 
tively homogenous group of patients who clinically 
were thoaght to manifest an estrogen deficiency and 
for whom long-term follow-up was available under the 
surveillance of a single group of physicians. The medi- 
cal record was then abstracted in detail and categorized 


` as those patients never receiving any estrogen (NoE) 


(309 patients) and those patients given estrogen (E) for 
longer thzn five years (301 patients). Particular refer- 
ence was ziven to the basis and the accuracy of the 
original d&gnosis of an estrogen-deficiency status, de- 
mographic data, pre-entry diseases, postentry diseases, 
and drug-asage data. 

For eack patient, the information on the abstracted 
forms was zeypunched and stored in a disk data file on 
a compute: * at the Triangle Universities Computation 
Center.} Data set-manipulations and statistical analyses 
were perfo-med with the commercially available Statis- 
tica] Analyas System.'® When the data were analyzed, 
frequency abulations were generated for categorical 
variables, aad means and standard deviations were cal- 
culated for continuous variables. Statistical compari- 
sons betwe n the E and NoE groups for categorical 
variables were based on chi-square statistics. Where the 
number of »atients in any category was less than five, 
Fisher's exa-t test was used. Quantitative variables were 
assessed win a two-tail Student's t test. Certain group 
differences 2.g., the incidence of known diseases) were 
assessed wit: the Mantel-Haenszel" statistic in order to 
adjust for ir=qualities between the groups in other re- 
lated variabEs. Stratification intervals used were: race, 
white, and nonwhite; age, 10 to 29 years, 30 to 49 years, 
and 50 years and above; duration of follow-up, five to 
nine years, ED to 14 years, 15 10719 years, and greater 
than 20 year; weight, less than 139 pounds, 140 to 179 
pounds, and. 180 pounds or greater. 


*Model 370 165, IBM Corp., White Plains, New York. 
TResearch 'Eriangle Park, North Carolina. 
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Table II. Demographic data at entry into the study for the two groups 


Category E (S.E. mean) P value 





No. of patients i 309 301 
Age.at menarche (yr.) . 18.3 (0.17*) 13.2 (.11) N.S.7 
Age at menopause (yr.) 48.4 (0.50) ; 44.0 (.89) «0.001t 
Age at diagnosis/entry 49.6 (0.58) 42.9 (.88) «0.001T 
Duration at follow-up in this study (mo.) 18.3 (0.53) 13.5 (.41) «0.001 
Physical status at entry: : 

Height (inches) 63.5 (0.21) 60.8 (.70) «0.001 

Weight (pounds) 144.0 (2.05) : 125.7 (1.88) «0.0011 
Blood pressure at entry (mm. Hg): 

Systolic > : 137.8 (1.4) 129.6 (1.63) «0.001 

Diastolic . 85.3 (0.79) 79.2 (.84) «0.001t 
Marital status at entry: 

Single i 24 39 : «0.05 

Ever married . 285 262 «0.05 
Race: А 

White А 203 284 <0.001 

Black i 104 16 <0.001 

Other 2 1 <0.001 
Economic status at entry: 

Private . 153 253 «0.001 

Nonprivate 151 48 | <0.001 
Gravidity: . 

. 0 51 108 ' «:0.001 
1 50 41 «0.001 
9.5 : d 143 141 «0.001 
25 | 64 11 «0.001 

Status of uterus at entry: : 
In-situ 207 207 N.S. 
Absent 162 94 N.S. 


N.S. = Not significant (p > 0.05). 
*Standard error. 


Significance unchanged after correction for age, гасе, and duration of follow-up (Mantel-Haenszel). 
їр > 0.05 not significant after correction for age, race, and duration of follow-up (Mantel-Haenszel). 


Results 


Original diagnosis (Table I). The 610 patients ob- 
served for at least five years for a diagnosis likely to be 
associated with an estrogen-deficiency state fell into two 
groups: 309 NoE patients and 301 E patients. Com- 
parison of the seven diagnostic categories upon entry 
into the study showed that the former group (NoE) had 
higher incidences of diagnosis of atrophic vaginitis and 
bilateral oophorectomy prior to age 40, while the latter 
group (E) had more patients with premature ovarian 
failure, hypogonadism caused by hypopituitarism, and: 
gonadal dysgenesis. Е | 

Demographic data (Table II). At first diagnosis the 
301 E patients were significantly younger, weighed less, 
had lower blood pressures, and were more likely to be 
white, private patients of lower gravidity. The NoE 
group were older, heavier, more likely to be black and 
never married, of lower socioeconomic status (nonpri- 
vate), and of higher gravidity. These NoE patients had 
higher over-all blood pressures upon entry into the 
study but not when they were adjusted for age and 
race. There was no difference between groups in age at 


menarche, but menopause occurred later in the NoE 
group. The uterus was in situ at entry into the study in 
207 patients in each group. The mean duration of 
follow-up of the NoE group was significantly longer 
than that for the E group. 
` Physical changes after entry (Table III). Physical 
findings present at entry and at the conclusion of the 
observation period (equal to or greater than five years) 
were compared. The NoE patients had a greater likeli- 
hood of losing weight (2 10 pounds) and of developing 
systolic hypertension (equal to or greater than 140 mm. 
Hg, repetitively). However, there was not an increase 
of the development of combined systolic and diastolic 
hypertension (greater than 90 mm. Hg, repetitively) 
among NoE women. Only two patients had diastolic 
hypertension (>90 mm. Hg) without associated systolic 
hypertension, both in the E patient group. There was 
no significant difference between the two groups. Pa- 
tients treated (E) were more likely to develop abnormal 
uterine bleeding. 

Disease conditions before and after study. The var- 
ious disease states found in these two groups of patients 


528 Hammond et al. 


GASTRO-INTESTINAL * 
DIABETES MELLITUS * 


а 
< 
m 
5 
о 
u 
«t 
z 
e 
a 
€ 
< 
ч 


` UROLOGIC 
ENDOCRINE 
FRACTURES 
OSTEOPOROSIS : 


PERCENTAGE OF PATIENTS 


ж 

S 

X 
- NE 
Fig. 1. Percentages of patients in the two groups, estrogen 
treated (E) and non-estrogen treated (NE), for various major 
disease categories on entry into the study (open bars) and 
upon conclusion of the study (shaded bars). P values were 
calculated between the two groups for the time of comparison 
‘e.g., at entry or conclusion). p > 0.05: Not significant. See 
"Tables IV to IX for details of subcategories. *Significance lost 


(р > 0.05 after correction for age, race and duration of 
Follow-up). 
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Table III. Physical changes in patients in the two 
groups* occurring after entry into the study (207 
patients in each group with uteri in situ) 





Findingt 
Weight increase 92 302 79 263 NS. 
Weight decrease 78 25.6 29 97 «0.001 
Systolic hypertension 108 35.6 57 19.0 «0.001 
Systolic and diastolic 48 158 37 123 NS. 
hypertension . ` 
Abnormal uterine bleeding 65 21.4 102 34.0 <0.001 


Hypertension = More than two values of systolic blood 
pressure > 140 mm. Hg or diastolic blood pressure >90 mm. 
Hg. N.S. = Not significant (p > 0.05). ` 

* Based on cases for which data were present. 


tWeight change = 10 pound increase or decrease during 
tħe observation interval. 


were reviewed for accuracy, and the incidence of each 
disease at the time of entry into the study (pre-existing) 
and at the end of the observation interval of five years 
oz longer (new occurrence) were compared between 
the two groups. Fig. 1 illustrates the major disease 
categories while Tables IV to IX provide further in- 
formation regarding major subcategories. Disease inci- 
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dences are listed for each group, both by the number of 
individual patients with diagnoses in a particular dis- 
ease category and by the total number of individual 
diagnoses. In addition, similar comparisons were made 
for each major subcategory of disease. These propor- 
tions were compared for statistical significance by 
the chi-square test and re-evaluated by the Mantel- 
Haenszel technique, with simultaneous stratification 
used on age, race, and duration of follow-up to ascer- 
tain whether these differences were valid when the dis- 
tribution of variables between the two groups was con- 
sidered. | 

Cardiovascular disease (Table IV). There was no 
significant difference in the number of diagnoses or 
number of patients with cardiovascular disease states 
between the two groups at thé time of entry into the 
study, despite the fact that the NoE group was older 
and more likely to be black than the group treated with 
estrogen. This was true for the general category of 
cardiovascular disease and for each major subcategorv, 
regardless of how the data were analyzed. 


However, there was a significant reduction at the end 


of the study among E patients in the general category 
of newly developed cardiovascular disease, both in total 
diagnoses made and in the number of patients with any 
of those diagnoses. There was a significant reduction of 
the incidence of development of these diseases among 
E patients for the specific diagnoses of stroke syn- 
drome, coronary arterv disease, congestive heart fail- 
ure, and arteriosclerotic cardiovascular disease, un- 
specified (ASCVD). No differences were noted in the 
incidences of thrombophlebitis-embolus, arrhythmia, 
or cardiomegaly. 

To further evaluate these differences the Mantel- 
Haenszel statistic was employed, with adjustment for 
age, race, and duration of follow-up. Again, the pro- 
tective effect of estrogen therapy on cardiovascular 
diseases was statistically significant. Unfortunately, the 
numbers of patients with subcategory diagnoses were 
too small to allow further use of the Mantel-Haenszei 
statistic. | 


‚ Gastrointestinal diseases (Table V). There was no differ- . 


ence in the incidence or number of patients with gas- 
trointestinal diseases between the two groups at the 
time of entry into the study. This was also true for all of 


the major subcategories (gallbladder disease, peptic - 


disease, hiatus hernia, colitis, diverticulitis, hyper- 
lipidemia, psychosomatic gastrointestinal dysfunction 


. (PPGI), and miscellaneous diagnoses). 


By the end of the study, at first there appeared to be 
a significant reduction in the new occurrence of gas- 
trointestinal disease in general among the E patients 


e 
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Table IV. Cardiovascular disease states by major category and subcategory found in the two groups,” as 
diagnosed prior to entry (“pre-existing disease”) and upon conclusion of the study interval (“new occurrence”) 










Pre-existing disease 





Disease category 


Cardiovascular disease: 


Stroke syndromes 0 1 
Coronary artery disease __ 7 4 
Thrombophl ceoitis embolus 4 6 
Congestive heart failure 4 2 
Arrhythmia 3 1 
ASCVD 8 5 
Cardiomegaly 4 1 
Others 12. 24 

Total diagnoses 42 44 

Total patients 29 (9.4%) 29 (9.6%) 


New occurrence 





N.S. 14 3 <0.05 
N.S 44 14 <0.01 
N.S. 13 5 N.S. 
N.S. 32 7 <0.001 
N.S. 3 3 N.S. 
N.S. 37 7 <0.001 
N.S. 4 0 N.S. 
<0.05 38 21 <0.05 
N.S. 185 60 «0.0011 
N.S.t 88 (28.5%) 28 (9.3%) ,«0.0211 





N.S. = not significant (p > 0.05). 


*301 patients treated with estrogen; 309 patients without estrogen. 
+ Significance unchanged after correction for age, race, and duration of follow-up (Mantel-Haenszel). 
p < 0.01 after correction for age, race and duration of follow-up (Mantel-Haenszel). 


Table V. Gastrointestinal disease states by major category and subcategory found in the two groups, as 
diagnosed prior to entry (“pre-existing disease") and upon conclusion of the study interval (“new occurrence") 










Disease category 


Gastrointestinal: 


Gallbladder disease 19 22 
Peptic disease 18 15 
Hiatus hernia 5 | 4 
Colitis 8 5 
Diverticulitis 5 2 
Hyperlipidemia 5 6 
PPGI 5 0 
Others 5 4 
Total diagnoses 70 58 


Total patients 61 (19.726) 55 (18.3%) 


Pre-existing disease 






New occurrence 


NS. 32 18 <0.05 
NS. 24 8 «0.01 
N.S. 20 14 NS. 
N.S. ii 19 N.S. 
N.S. 26 15 N.S. 
N.S. 9 11 N.S. 
N.S. 15 1 <0.001 
NS. 170 91 «0.01 
NS. 33 12 «0.001 
NS. 74 (23.9%) . -52.(17.3%) <0.05* 








N.S. = Not significant (p > 0.05). 


*p >.0.05 (N.S.) after correction for age, race, and duration of follow-up (Mantel-Haenszel). 


and specifically in the subcategories of gallbladder dis- 
ease, peptic disease, PPGI, and miscellaneous diag- 
noses. These protective effects of E treatment were 
lost, however, when correction was made for duration 
of follow-up for the general category of gastrointestinal 
disease. No statistical differences were noted. among 
the other individual categories. Thus, estrogen therapy 
did not appear to have eithér a protective or a detri- 
mental effect upon gastrointestinal diseases. 

Benign gynecologic disease (Table VI). There were no 
significant differences in the numbers of patients with 
benign gynecologic disorders (other than original 
diagnoses) upon entry of the two groups in the study. 
However, the NoE group did have significantly more 
individual diagnoses of these disorders. Subcategories 


* р 


of benign gynecologic disease that were more frequent 
at entry.included leiomyomats, pelvic inflammatory 
disease, and abnormal uterine bleeding in the NoE 
group and endometriosis and amenorrhea in the E 
group. There were no differences at entry in the sub- 
categories of benign breast disease or miscellaneous 
gynecologic disorders. 

At the conclusion of the study interval the NoE pa- 
tients had fewer gynecologic disease diagnoses, al- 
though the total number of patients with gynecologic 
disorders was not different. This difference in total . 
diagnoses of gynecologic disorders was almost entirely 
made up of a significantly higher incidence of abnor- 
mal uterine bleeding found in the E group. 

: Urologic disease (Table VI). There were no signif- 
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Table VI. Gynecologic. and urologic discas states by major г category ; and subcategory found in the two groups, 
as diagnosed pner to entry (“pre-existing disease”) and upon conclusion of the one? interval (“new occurrence") * 















-.- Disease category 








CHEESE disease (i benign): : ` 
Endometriosis : 2 8G 18 ^J «0.05 ` 0 0 N.S 
Leiomyoma _` 73 31 à «0.001 -6 3 N.S. 
Pelvic inflammatory digits 17 5 «0.05 1 1 N.S. 
Abnormal bleeding 69 35 -<0:001 63 98 . «0.001 
Breast mass (biopsy) 81 29 N.S. 17 25 N.S. 
Amenorrhea - 5 20 А <0.01 0 0 N.S. 
Other .— MX DM "7 N.S.. 30 . 12 «0.01. 

Total diagnoses 979 7 .. 909 «0.001 117 139 . . «0.05 

Total patients эше Te 239(77. 190) NS, 27(8.7%) 28(9.3%) ` N.S.* 

Urologic disease: — . . | = 
Stress incontinence 10 14 NS. ` 18 13 N.S, 
Stone 9 4 N.S. 11 Б N.S. 
Cystitis/pyelitis ` I. 133 N.S. 26 24 - ` N.S. 
Other m ts ^19 12 N.S. 19, 15 NS. 

Total diagnoses 49- 48. N.S. 74 57 N.S.. 

` Total patients 2 45(14. S 40(13.3%) . N.S. 53(17. 2%) 40(13.3%) N.S.* 


N.S. = Not significant (p > 0.05). , 
*Significance unchanged after correction for age, race, and duration of follow -up (Mantel-Haenszel): 


Table VII. Psychiatric disease states by major category and subcategory found i in the two groups, as diagnosed 
niu to éntry (“pre-existing disease") and upon conclusion of the study interval ("new occurrence") 






Pre-existing disease .. New occurrence 





` Disease category 


Psychiatric disease: - ` ' : 
Anxiety and tension state 37 ‚ 27 N.S. . 68 Я 26 . «0.001 
Depression · 27 f 18 | N.S. Ў 52 j 40 ` N.S. 
Other i 1 :10 NS. 16 | 12 N.S. 
Total diagnoses. 82 55 « «0.05 131 . "78 | 00 0.001 
Total patients . 62(20.1%) . 47(15.696) N.S. ..  70(92.600): 45(15. 090) «0.05* 


N.S. = Not significant (p > 0.05). : 
*p 2 0.05 (N.S.) after correction for age, r race, and duration of Alota (Mantel- Haenszel). 


Table VIII. Endocrine disease states by major category and subcategory found in.the two groups, as 
diagnosed prior to entry (“рге- з disease") and upon conclusion of the iind interval (“new occurrence") `> 





Disease category 


Endocrine disease: 


Hyperthyroid 6 5 N.S. 5 6 N.S. 
Hypothyroid 11 15 N.S. 6 9 N.S. 
Pituitary tumor - 1 8 <0.05 0 2 N.S. 
Hyperparathyroid 0 1 N.S. 0 0 N.S. 
Craniopharyngioma 0 4 N.S. 0 sub N.S. 
Hypopituitary .1 . Bt i N.S. I 0 N.S. 
Other . . 28 ` 21 : NS. - 15 6 N.S 
Total diagnoses 47 ` 57 ` N.S. 27 І 24.. N.S. 








Total patients 44(14.295): 5307. 695): N.S. ' 20(6.5%) 176. 6%) . NS* 


N.S. = Not significant (р > 0.05). 
*Significance unchanged after correction for age, race and duration of follow-up (Mantel-Haenszel. 
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Table IX. Other disease states by major category and subcategory found in the two groups, as diagnosed 
prior to entry (“pre-existing disease") and upon conclusion of the study interval ("new occurrence") 











Pre-existing disease 





Disease category 


Hypertension | 86 - 27.8. 49 16.3 
Diabetes mellitus 14 4.5 14 4.6 
Fractures 56 18.1 37 12.3 
' Osteoporosis 33 10.7 44 14.6 
Degenerative disc 2 0.6 8 2.7 







New occurrence 


«0.001* ' 


р 31.7 49 16.3 
N.S. 35 11.3 10 3.3 «0.001t 
«0.05 49 15.9 26 8.6 «0.01 ' 
N.S. 79 25.6 17 5.6 «0.0011 
N.S. 8 2.6 10 3.3 N.S 





N.S. = Not significant (p > 0.05). 





*p <0.05 after correction for age, race, and duration of follow-up (Mantel-Haenszel). 


tp > 0.05 (N.S.) after correction for weight (Mantel-Haenszel). 


tSignificance unchanged after correction for age, race, and duration of follow-up (Mantel-Haenszel). 


icant differences between the two groups, either at 
entry or at conclusion of the study, for a specific uro- 
logic disorder (stress incontinence, stones, cystitis-py- 
elonephritis, or other miscellaneous disorders), for the 
total number of urologic diagnoses, or for the number 
of patients with urologic problems. 

Psychiatric disease (Table VII). Comparison of the two 
groups at entry into the study s showed a larger number 
of diagnoses of psychiatric illness among NoE patients, 
but the number of patients was not different. After 
conclusion of the study the E group, as compared with 
the NoE patients, had had fewer total psychiatric diag- 
noses among fewer.patients. This difference was lost 
after Mantel-Haenszel statistical analysis for age, race, 
and duration of follow-up. Thus, long-term estrogen 
therapy appeared to have neither significant beneficial 
nor detrimental effect upon-the general category of 
psychiatric illness; ^ —— 

Endocrine disease (Table VIII). There was no differ- 
ence between the two groups at entry in either the total 
number of patients or the total number of diagnoses of 
endocrine disorders (other than: "ovary-estrogen"). 
There were more original diagnoses of pituitary tumor 
in the E group, while no differences in occurrence were 
noted among the diagnoses of hypothyroidism, hyper- 
thyroidism, hyperpar athyroidism, craniopharyngioma, 
and hypopituitari ism. 

At completion of the study interval there were no 
significant differences between the two groups in either 
the number of diagnoses or the number of patients 
who had, developed endocrine disorders during the 
study interval. 

Hypertension (Table IX). Hypertension was defined as 
two or more blood pressure values greater than 140/ 
90, consistent enough to warrant both the formal diag- 
nosis of hypertension and the institution of pharmaco- 


. 


Table X. Nonestrogenic drugs received by these 
patients, divided between the NoE and E groups 





Medication 


None 26.9 144 47.8 <0.001 
Antidiabetic - 30 97 11 37 <0.01 
Antihypertensive 124 401 62 206 <0.001 
Cardiac 82 26.5 21 7.0 <0.001 
Sedatives 41 133 13 43 <0.001 
Tranquilizer 107 34.6 61 203 «0.001 
Nonestrogenichormone 31 10.0 63 20.9 «0.001 
Total medications 498 375 


Total patients 309 301 


logic antihypertensive therapy. There were signif- 
icantly more patients (chi-square test) with hyperten- 
sion in the NoE group when compared to the E group 
at entry. This differ ence was maintained when age, 
race, and weight comparisons were made (Mantel- 
Haenszel). At the conclusion of the study the NoE 
group, when compared to E patients, showed. a 
significantly higher rate of diagnosed hypertension. 
Correction for age, race, weight, and duration of 
follow-up did not alter these results. | 

Diabetes mellitus (Table IX). At entry there was no dif- 
ference in the incidence of diabetes mellitus between 
the two groups. By the conclusion of the study, how- 
ever, patients who did not receive estrogen showed 
significantly higher incidences of diabetes than did the 
E group. This significant finding was maintained when 
correction was made for age, race, and duration of 
follow-up; however, when correction was made for 
weight, the. new occurrence of diabetes was no longer 
significantly less in the E group. 

Fractures, osteoporosis, and degenerative disc disease (Ta- 
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ble IX). The fracture rate for the two groups was differ- 
ent at entry into the study with a higher fracture rate 
noted among the NoE group. During the study period 
there was a higher incidence of fractures among NoE 
patients (15.9 per cent compared to 8.6 per cent). This 
was confirmed by the Mantel-Haenszel adjustment for 
age, race, and duration of follow-up. 

There was no difference in the incidence óf os- 
teoporosis at entry among the two groups of patients. 
By the conclusion of the project, however, the NoE 
patients had significantly higher proportions with os- 

"teoporosis than did the E patients. Again, age, race, 
and duration of follow-up stratification did not change 
this findings. | 

The incidence of degenerative disc disease was simi- 
lar at entry апа conclusion of the study between the 
wo groups. The Mantel-Haenszel adjustment for age 
and race confirmed this relationship. 

Thus, from these studies it appears that after both 
uncorrected and corrected comparisons were made the 
long-term administration of estrogen’ was associated 
with significantly lower rates of development of car- 
diovascular disease (specifically stroke syndromes, cor- 
onary artery disease, congestive heart failure, ASCVD, 
and cardiomegaly), hypertension, fractures, and os- 
teoporosis. On the other hand, long-term estrogen 
therapy was associated with a higher incidence of ab- 
normal uterine bleeding. No differences were noted 
between the groups in the incidences of thrombophle- 
bitis-embolus, arrhythmias, gastrointestinal diseases, 
urologic disorders, other gynecologic or breast disor- 
ders, psychiatric diseases, and any nonovarian endo- 
crine dysfunction, including diabetes mellitus. 

Nonestrogenic drug use (Table X). Table X presents 
the numbers of various nonestrogenic drugs used dur- 
ing the study inierval for the two groups of patients 
studied. There was statistically significantly higher 
drug use in all medication categories except one in the 
NoE group. The single exception was that the E. group 
utilized more nonestrogenic hormonal therapy (most 
often thyroid medications). These data parallel the ob- 
servations regarding disease diagnoses presented ear- 
lier. There was no significant pattern of nonestrogenic 
drug use when thé two subgroups (adenocarcinoma of 
the endometrium versus no adenocarcinoma) of E pa- 
tients were studied. . 

Estrogen use and neoplasia data. A detailed analysis 


of the estrogen usage of the patients in this report has ` 


been presented elsewhere.’ In brief, the E patients 
primarily received Premarin* (95.9 per cent) at varying 


*Ayerst Labs. 
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dosage levels (e.g., 0.625 mg. per day in 30.7 per cent 
and 1.25 mg. per day in 33.4 per cent), usually given in 
cyclic fashion (87.6 per cent of patients) for the follow- 
ing intervals of treatment: five to 10 years (56.6 per 
cent), 10 to 15 years (25.5 per cent), and more than 15 
years (18.3 per cent). A minority of patients (27.6 per 
cent) also received oral synthetic progestins in addition 
to cyclic E tFerapy. 

The details regarding the effects of long-term estro- 
gen therapy upon the rates and types of malignancy і in 
these patien.s are presented elsewhere.!? 


Comment 


This stud” i is a retrospective analysis of two groups of 


` women, Бога originally selected relatively early in their 


lives by their having a diagnosis likely to be associated 
with the presence or the development of a hypoes- 
trogenic state. Follow-up was initiated from the time 
that diagnosis was made and continued for at least five 
years at this institution under the auspices of a single 
group of physicians (the staff of the Department of 
Obstetrics and Gynecology). Patients were seen often 
during this period and interval physical findings and 
the diagno:es of intercurrent illnesses were recorded. 
The primary difference between the two groups was 
that one received replacement estrogen therapy while 
the other cid not. The incidences of various metabolic 
and neoplastic diseases were tabulated for the two 
groups upon entry and completion of the study inter- 
val and comparisons were made. Patients who had 
these diagnoses but were observed for less than five 
years (wit or without estrogen) are not included in this 
study, which was designed to evaluate long-term effects 
of estrogen treatment. In an attempt to exclude 
preselectien of a "healthy" group who were seen for at 
least five years, we have carried out extensive efforts to 
documenr the status of such deleted patients (diseases, 
deaths, ес.). While we cannot retrieve information for 
all of these patients, we are satisfied that during the 
first five years after diagnosis (with or without estrogen 
therapy) :here was no major charige in the incidences 
of the metabolic and neoplastic disease states examined 
in this study. 

The p-esent study is not randomized and the two 
groups cf patients cannot be considered as totally 
identical or as control and study/groups. While the 
original diagnoses were similar (preniature ovarian 
failure, atrophic vaginitis, etc.), the physicians who 
treated tnese patients elected to either give or withhold 
estrogen. Whether this was because of the intensity of 
symptoms or only the physician's personal bias regard- 
ing estrogen therapy is unknown. In addition, there 


. 
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were probably other, more subtle reasons that are 
much more difficult to define (patients economic 
status, patient expectations and pressure, and impact 
of knowledge of other disease states such as cervical 
cancer, obesitv, family history, etc). There were 
significant differences in the demographic parameters 
of these two groups..The NoE group was older, 
heavier, more likely to be black and widowed, of lower 
socioeconomic status, and of higher gravidity. They 
also had higher pre-entry incidences of the diagnoses 
of atrophic vaginitis and oophorectomy prior to age 40. 
This group also had lower incidences of premature 
ovarian failure, osteoporosis, hypopituitarism, and 
gonadal dysgenesis as compared with the group that 
received estrogen. The NoE group compared with the 
E group was observed for longer intervals. Thus, there 
are differences between the groups that make compari- 
son difficult. In an attempt to reduce the impact of 
these differences we have utilized, in addition to the 
chi-square test, the Mantel-Haenszel” statistic in order 
to adjust for inequalities between the groups. 

There are relatively few studies available that docu- 
ment the beneficial or detrimental effects of long-term 
estrogen therapy upon various metabolic disease states. 
In general, the present study supports a beneficial ef- 
fect of estrogen treatment upon the likelihood of de- 
velopment of certain cardiovascular diseases and upon 
the likelihood of the development of hypertension, os- 
teoporosis, and fractures. Although there was no dif- 
ference in the new occurrence of combined systolic and 
diastolic elevated blood pressures, there was a differ- 
ence in the occurrence of newly diagnosed "hyperten- 
sion." Since these patients received pharmacologic 
therapy we presume this explains the apparent differ- 
ence. A detrimental effect of estrogen treatment was an 
increased likelihood of the development of abnormal 
uterine bleeding. There was no effect upon develop- 
ment of clinically detectable thromboembolic, gastroin- 
testinal, psychiatric, gynecologic, urologic, and non- 
ovarian endocrine disease or diabetes mellitus (when 
corrected for obesity). 

Some authors have suggested that estrogen replace- 
ment therapy, at least at higher dosages, may exacer- 
bate pre-existing arteriosclerotic disease (coronary 
artery disease, stroke syndromes, thromboembolic dis- 
ease). There are few data, however, to contrast the role 
of estrogen therapy when initiated early and used as 
prophylaxis against these diseases. The premenopausal 
woman, as compared to the man, does seem to be pro- 
tected against coronary artery disease, the difference 
allegedly due to estrogen.!? Berkson and associates? 
have reviewed the considerable evidence, experimental 
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and clinical, which indicates that endogenous estrogen 
plays a key role in this protection. Less well defined are 
the data to support the theory that estrogen replace- 
ment for hypoestrogenic women will offer this same 
protection. Burch and co-workers? have reported no 
beneficial or detrimental cardiovascular effects on 
postmenopausal women treated with estrogen. Utian?! 
recently reviewed these data and was unable to docu- 
ment clear-cut support of this phenomenon. A recent 
study by Rosenberg and associates,” reported a sum- 
mary point estimate of risk ratio of 0.97 with 95 per 
cent confidence limits of 0.48 and 1.95, showing no 
evidence of a statistically significant association between 
current regular use of estrogens and nonfatal acute 
myocardial infarction. The present study shows a 
significant reduction in the likelihood of new occur- 
rences of cardiovascular diseases among estrogen- 
treated women. Specifically, this was seen in the 
categories of stroke syndrome, coronary artery disease, 
congestive beart failure, and ASCVD. Analysis of the 
patients treated with estrogen, who had pre-existing 
cardiovascular disease, did not show an increase in 
complications of these diseases disproportionate to 
those associated with aging. Neither did there seem to 
be any ameliorating or exacerbating effect of estrogen 
therapy upon the relatively few pre-existing forms of 
these cardiovascular diseases. 

A number of studies have linked estrogen therapy 
with the development of hypertension by activation of 
the renin-angiotension system. This has been particu- 
larly true for oral contraceptives but to a much lesser 
extent for estrogen replacement.? By all statistical 
criteria, the present study shows a significant reduction 
in the new occurrence of hypertension among patients 
treated with estrogen. This may have been influenced 
by the lower incidence of weight gain seen among the 
estrogen-treated patients. 

Patients in the present study had high rates of 
gynecologic disease upon entry into the study, which 
was not surprising in view of the fact that all were seen 
and managed by gynecologists. While the total number 
of patients with these diagnoses was not different be- 
tween the groups at entry, the NoE group did have a 
greater absolute number of problems. There were also 
differences between the subcategories, but the majority 
of these patients' problems were readjusted to relative 
equity by surgical management. By the end of the study 
the higher incidence of gynecologic disorders found in 
the estrogen-treated group was almost entirely due to 
the development of abnormal uterine bleeding, found 
in 47.3 per cent of the 207 patients who had uteri in 
situ. This led to diagnostic evaluation of all of these 


. 
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patients. Malignancy was infrequently (11/207) found. 
There was no significant increase in the incidence of 
problems related to leiomyomas or pelvic endometrio- 
sis among the women with uteri who received replace- 
ment estrogen therapy. 

Even fewer data are available in the literature to 
support or negate an effect of long-term estrogen ther- 
apy upon gastrointestinal diseases. The Boston Collab- 
orative Study showed a 2.5-fold increase in develop- 
ment of cholelithiasis™ in estrogen-treated women; 

other reports have linked synthetic estrogen therapy 
(oral contraceptives) with cholestatic jaundice. How- 
ever, the present study showed no increase in the de- 
velopment of gastrointestinal disorders in general or by 
specific diagnoses among patients treated with estrogen. 

Many authors have suggested that patients treated 
with estrogen have lower rates of urologic disorders, 
particularly those relating to pelvic support (stress in- 
continence, prolapse) or to mucosal integrity (urethri- 
tis, trigonitis). The present study does not demonstrate 
any specific effect of estrogen treatment upon the inci- 
dence of these problems. 

The diabetogenic effects of steroids in oral contra- 


ceptives have been reviewed by Spellacy.? Pyorala?$ ` 


noted a much less significant effect on this function by 
the naturally occurring estrogens. The initial statistical 
evaluation (chi-square test) in the present study sug- 
gested a reduction in the incidence of development of 
diabetes mellitus among estrogen-treated women. Fur- 
ther analysis by the Mantel-Haenszel statistic confirmed 
that when the data were corrected for age and obesity 
there was no longer a reduction in incidence of diabe- 
tes, that is, a higher incidence of obesity and weight 
gain in the NoE group entirely explained the increased 
incidence of diabetes. Likewise, long-term estrogen 
therapy was not associated with an increase of this 
disease. 

Many authors have reported beneficial results of es- 
trogen therapy upon the general sense of well-being of 
patients and some have reported a significant im- 
provement of major psychiatric disease.?^ ?? Others 
have been unable to document these findings. The 
present study shows that estrogen therapy was associ- 
ated with lower rates of newly diagnosed -psychiatric 
disease in the category of anxiety and tension state but 
had no effect upon the general category of psychiatric 
disease. It was of interest that the NoE patients had 
significantly higher usage of the various tranquilizer 
drugs. 

-A number of recent articles investigated the relation- 
ship of endogenous estrogen function and exogenous 
estrogen therapy to bone metabolism.? Utian?? dem- 
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onstrated that conjugated equine estrogen replacement 
is of benefit in retarding osteoporosis. A recent study 
by Aitken and Speirs! has shown that very small doses 
of mestranol (20 to 30 mcg. per day) will significantly 
retard the development of osteoporosis. АП of these 
studies show that the protective effect of estrogen in 
osteoporosis is due to an inhibition of boné resorption. 
The present study confirms the beneficial role of estro- 
gen therapy in the reduction of newly diagnosed os- 
teoporosis and in the incidence of osteoporosis-related 
fractures. | 
This report provides evidence that long-term estro- 
gen therapy may be protective against the development 
or exacerbation of a number of metabolic disorders. 
This seems true, at least when treatment is started at a 
relatively early age in patients who are prematurely 
hypoestrogenic. The study also suggests that this be- 
nefit may occur even at the lower dosages of conju- 
gated estrogen therapy, although the numbers of pa- 
tients in the study are too small to allow an accurate 
comparison of dosage or other estrogenic drugs that 
might be used. Also, while the numbers are small it 
does not appear that the sequential addition of syn- 
thetic progestins reduces these beneficial effects.'? 
Finally, because of the relatively high numbers of pa- 
tients in the two groups who had had various malig- 
nancies (gynecologic) prior to entry, particularly in the 
NoE group, it was thought that either the prior pres- 
ence of these neoplasms or their therapy might 
influence these data." Recalculation of all comparisons 
between the two groups after deletion of any patient 
with a malignancy prior to entry (172 patients) failed to 
change any of the noted effects of E treatment. 
Detrimental effects of long-term estrogen therapy in 
hypoestrogenic women were a high incidence (47 per 
cent of the 207 women with uteri in situ) of the de- 
velopment of abnormal uterine bleeding and à mildly 
increased risk of the development of adenocarcinoma 
of the endometrium (detailed in the second part of this 
study’). Fortunately, adequate therapy for these pa- 
tients with endometrial cancer has resulted in a reason- 
able survival rate. There was no increase noted in the 
occurrence of other malignancies, including breast 
cancer, among the estrogen-treated women. It was of 
interest that while the cyclic administration of estrogen 
did not seem to protect from the risk of endometrial 
carcinoma the addition of progesterone to sequential 
estrogen treatment did. As our data did not support an 
increasing risk of developing adenocarcinoma of the 
endometrium with increasing dosage or duration of 
estrogen therapy, findings different from those in 
other reports, we suggest caution in this regard until 
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further data are available. Likewise, these data do not 
support the theory that patients who were more obese, 
hypertensive, or diabetic were at greater risk for en- 


dometrial cancer during estrogen therapy. Thus, we 


cannot yet identify a "high-risk" group of women for 
this problem. 

It is our belief that long-term estrogen therapy is of 
benefit for the woman deprived of estrogen function, 
particularly if this loss occurs at a relatively young age. 
Whether these benefits against previously developed 
metabolic diseases will continue with the initiation of 
estrogen therapy later in a woman's life remains 
speculative. This study did not, however, show an in- 
crease of disease exacerbation in the older patient while 
some of the beneficial effects were noted to continue. 
Side effects of estrogen therapy were a high incidence 
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of abnormal uterine bleeding and an increase in the 
occurrence, of adenocarcinoma of the endometrium. 
The regular addition of synthetic progestins to estro- 
gen therapy seems to be of benefit as regards this latter 
problem and did not reduce the beneficial effects of 
estrogen treatment." We currently suggest that estro- 
gen therapy be instituted whenever appropriate indi- 
cations are present, that estrogen be given in the 
lowest dosage and duration that adequately treat the 
problem, and that estrogens be given in cyclic fashion 
and with added progestin if the uterus is in situ; ther-, 
apy should be closely monitored and any abnormal 


bleeding promptly and thoroughly evaluated. 


Appreciation is expressed to Ms. Constance Douglas 
and Dennis Tolley, Ph.D., and to Ms. Martha Theiling 
for her assistance in preparation of this manuscript. 
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Effects of long-term estrogen replacement therapy 


II. Neoplasia 
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Two groups of hypoestrogenic women are analyzed by retrospective comparison. Patients were 
observed by a single group of physicians for at least five years—301 patients treated with 
replacement estrogen and 309 untreated patients. Cf each group, 207 women had uteri in situ. 
Incidence figures for neoplasia (gynecologic, breast, and all sites) were compared between the two 
groups and with the Third National Cancer Survey, yielding a risk ratio for the development of 
adenocarcinoma of the endometrium among estrogen-treated women of 3.8 and 9.3, respectively. 
There was no increase among any other malignancies. The addition of synthetic progestin to 
estrogen therapy provided significant protection against the likelihood of developing endometrial 
cancer and did not reduce previously reported metabolic benefits of estrogen treatment. Data 
pertaining to estrogen use and details of the patients with endometrial carcinoma are presented. 


(AM. J. OBSTET. GYNECOL. 133:537, 1979.) 


A NUMBER OF RECENT STUDIES have focused atten- 
tion upon potential or proved beneficial or detrimental 
effects of exogenous estrogen therapy for patients who 
have ovarian hormonal deficiency states. Particular at- 
tention has been directed toward a causal relationship 
between estrogen therapy and endometrial cancer.'~® 
In five of these studies it was estimated that the respec- 
tive incidence rates of endometrial cancer were 8.0, 7.5, 
7.6, 7.9, and 12.5 times the rate found among patients 
not receiving these compounds.'~* 5 ® In general these 
studies purport that the causal relationship only devel- 
oped after long-term administrátion of estrogen and 
that it was dose related. Other studies have not.dem- 
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onstrated this causal relationship” * or have drawn at- 
tention to various details of the prior studies, which 
seemingly negate their conclusions.?: !? 

This report is the second part of a retrospective 
analysis of two groups of women who had similar diag- 
noses of medical conditions usually associated with 
hypoestrogenism. While the groups are similar they are 
not identical. One group received estrogen replace- 
ment therapy for longer than five years whie the other 
group received no estrogen treatment. À prior report 
has presented our findings with regard to the effects of 
long-term estrogen therapy upon metabolic and non- 
neoplastic disease conditions. This study presents 
data concerning the effects of such treatment upon 
neoplastic diseases in these patients. 


Material! and methods 


The initial report of this project detailed the criteria 
and method of selection of two groups of women from 
this Medical Center." Group 1 received long-term es- 
trogen (E) therapy (301 patients) while Group 2 did not 
(NoE) (309 patients). All patients were selected because 
of a diagnosis likely to be associated with a hypoes- 
trogenic state (e.g., premature ovarian failure or pitu- 
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Table I. Gynecologic and other malignancies found in the two groups (NoE and E), as diagnosed prior - 
to entry (“pre-existing” disease) and upon conclusion of the study interval ("new occurrence") 






Type and site of malignancy 


Gynecologic: 
Vulva (squamous carcinoma) 1 
Vagina 
Carcinoma in situ 1 
Squamous carcinoma 2 
Cervix 
Carcinoma in situ 2 
Adenocarcinoma 4 
Squamous carcinoma : 42 
Corpus 
Adenocarcinoma 6 
Adenoacanthoma 3 
. Adenosquamous carcinoma 0 
Ovary 8 
Breast 12 


Total 2 | 76 


Significance | р = «0.001 


Other: 
Skin 
Rectum/colon 
Stomach 
Leukemia 
Other 


Total 
Significance 


сб о о Ф юн мк. 


и 
2 
e 


N.S. = Not significant. 


itary tumor) and had been observed at this institution 
for at least five years. Patients were not included if they 
were only referred to this institution for a particular 
disorder while receiving estrogen (e.g., carcinoma of 
the endometrium as the initial referral diagnosis), if 
they had not been seen since January 1, 1974, or if they 
had used estrogen for less than five years. 

The charts for all patients identified under these di- 
agnoses but not included as per the above criteria were 
also reviewed in detail to ascertain their health status, 
medication usage, intercurrent diagnoses, and, if dead, 
the details of the terminal illness. In many cases refer- 
ring physicians were contacted, patients were con- 
tacted, or death certificates were reviewed. 
` In this fashion we have attempted to generate a rel- 
atively homogeneous group of patients who were clini- 


cally thought to manifest an estrogen deficiency and. 


for whom long-term follow-up was available under the 
surveillance of a single group of physicians. The medi- 
cal record was then abstracted in detail and categorized 
as those never receiving any estrogen (NoE) (309 pa- 
tients) and those given estrogen for longer than five 
years (E) (301 patients). Particular reference was given 
to the basis and accuracy of the original diagnosis of an 





Pre-entry diagnoses 






Postentry diagnoses 





1 0 0 
0 1 1 
0- 1 
4 3 0 
I 1 0 
7 4(3 recurrent) l(recurrent) 
1 3 8 
0 0 2 
0 0 1 
1 2 1 
0 4 4 
15 19 18 
р = №.5. 
6 4 6. 
2 3 0 
0 0 0 
1 1 0 
0 1 2 
9 9 8 
p=NS 


estrogen-deficiency status, demographic data, pre- 
entry diseases, postentry diseases, and drug-usage data. 
The statistical and data analysis methods employed 
were the same as those described in the first part of this 
study.” 

After analysis of differences in rates of neoplasms 
between the two groups,’” ! the numbers of patients 
with various neoplasms expected to occur among the 
patients in this study were derived by applying age and 
race-specific incidence rates from the Third National 


Cancer Survey" to the corresponding person years ac- 


crued by the patients in this sample.” Calculations were 
based on the data for the Atlanta (southeastern United 
States) area, as well as for all areas of the United States. 
The ratio of observed-to-expected numbers of cases 
within each racial group of the non-estrogen-treated 
and estrogen-treated patients was used as a measure of 
relative risk. The 95 per cent confidence intervals of 
the relative risk were estimated on the basis of an un- 
derlying Poisson distribution. | | 
All histopathologic diagnoses of adenocarcinoma of 
the endometrium were reviewed by two independent 
pathologists, while all other neoplasms were singly re- 
viewed. Clinical staging of malignancy was carried out 
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by the initial staging documentation taken from the 


medical record, examination findings, and operative 
data. «rw І Є 


Results 


Table I presents the incidences of gynecologic ad 
other malignancies among the two groups of patients 
(NoE and' E) upon entry into the study and at its con- 
clusion. Upon entry, the NoE group-had significantly 
higher rates of diagnoses’ ‘of gynecologic malignancy 
than did the E group. The predominant factor seemed 
to be the high number. of patients who had diagnoses of 
squamous cell cancer of the cervix in. ће NoE group. 
There were no significant differences in the incidence 


of other malignancies (gynecologic and. nongyneco-. 


logic) between the two groups. at the time of сину. into 
the study. . 

Upon conclusion of the study there were no sig- 
nificant: differences between the two groups in either 


gynecologic or other malignancy, with the single ex-. 


ception of a higher rate of adenocarcinoma of the en- 
dometrium among patients who received estrogen 
(11/3) (p « 0. 05). 


In an attempt to evaluate: the incidence of malig- ' 
nancy among patients not included (E or NoE) who 


were not observed.for five years or more, we conducted 


a careful review of these patients’ status. This review... 


failéd to show a significant, rise in any malignancy dur- 
ing this interval., i - | 

` Table- Ir compares the rates of malignancy of the 
uterine :согриѕ, breast, and all sites between the pa- 
tients in this study and the data presented in thé Third 
National Cancer Survey for the Atlanta (southeastern 


"United States) area.‘ Expected incidences were calcu- - 


lated with the. use of the age/race incidence data for 


each year from the date-of diagnosis ч of estrogen de- | . 
ficiency, until the date last seen at our institution under’ 
the categories of “corpus uteri" and “uterus, not. 


otherwise specified.” Additional comparisons with the 
use of incidence data for “all areas” of the United States 
were essentially: the same. From these comparisons 
(age- specific and duration of follow-up corrected), it 


appears that the ratio (observed/ expected) for adeno- - 
carcinoma of-the endometrium for white, estrogen-. 


treated women was 9.3. The risk ratio for white women 


who never received estrogen was 1.1. All patients in the- 


study were ‘included іп these comparisons, including 


those with hysterectomy, as this is the method used їп. 
computing the. Cancer Survey data. "There were .no | 


significant.increases in the risk ratios for breast cancer, 
regardless of estrogen therapy. When the new occur- 
rences of breast malignancy for thesé patients during 
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Table П. Observed versus expected* malignancies 
for the uterine corpus (adenocarcinoma of the 


: . endometrium), the breast, and all sites listed by 


the two study groups and by race. These data 

are compared to the expected incidences as . 
documented by the Third National Cancer Survey 
for the Soules e and are also Бш 


Site of malignancy 





Uterine corpus: t 
Expected : 1.85 “0.60 i 1.18 0.02 
Observed. v 3» pe 11 0. 
Risk ratiof 141 .— |^ 93 - 
9596 Confidence P. "CEN 

intérval 0.1-3.9 | 4.7-16.7 

Breast: ` | ` 

‚ Expected 5.69 1.90 - 3.77 0.09 
Observed 3 i. 4 0 
Risk ratio 0.5 0.5 ` 1.06 - 
95% Confidence vue А 
-interval ^ | 0.1-1.5 0.029 0.3-2.7 

All SiesY С EP 
` Expected 20.99 8.75 '12.5 0.31 
Observed © 17 9 24 1 
Risk ratio 0.8. 1.03 1.92 = 
95% Confidence — - |» 
i interval ` : 0.5-1.3  0.5-2.0.. 1.2-2:9 


*Calculated from age/race incidence data: 'presented in the 
Third National Cancer Survey. 


#Carcinoma i in situ not included. 
Risk. ratio = ‘observed/ expected. 


. the еа intervalare considered, the durations 


of follow-up were ‘seven, 13, 19, and 94 years from 
entry (NoE group) and six, six, eight, and 24 years for 
the E group. The risk ratios for malignancies of all sites 
was not increased.in the NoE group but was increased 
to 1.9 among estrogen-treated white women: This 
latter increase seems almost entirely ‹ due to the increase 
in cancer of the uterine corpus. 

.Table ПІ illustrates the details regarding the 14 pa- 
tients in this study who developed adenocarcinoma of 


_ the endometrium after entry into the project (11 Eand 


three NoE). All of the 11 patients who received estro- 


gen were white private patients and had relatively low 
dosages (0.625 to 2.50 mg. of estrogen* per day), given 
іп cyclic fashion (25 days per month), for long intervals 


of time (five to 24 years). None. received regular oral 
synthetic: progestin therapy. The majority of these 14 
patients’ had early disease (12 of 14 had Stage I) that 
was relatively well differentiated (Grade 1, seven; 
Grade 2, seven; Grade 3, zero) and three of the lesions 
showed squamous changes (one adenosquamous car- 


І *Premarin ; Ayerst Labs. 
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Table III. Data for the two groups regarding uterine corpus malignancy that developed during the 
study interval 











Case No. f 

(age of Receivea 
patient at estrogen 
diagnosis) therapy 





Estrogen therapy before malignancy: 


Dura- Added 
Indication Dosage Method tion (yr.) frogesterone 
8% 






Endometrial malignancy 





76234 Yes ` A. vag. 0.625 cyclic Adenocarcinoma IA 
(76), М РУТ 
17053 Үеѕ А. уар. 0.625 cyclic 6 No Adenocarcinoma/ IA 
(78), W PVT Focal adeno- ` 

; ` . canthoma 
G81600 Yes A. vag. - 0.625 cyclic 9 No Adenocanthoma IA 
(68), М РУТ х 
Е55866 Yes Menop. Sx. 1.25 cydic 5 No Adenocarcinoma IB 
(55) PVT à j 
F59105 Yes Menop. Sx. 1.25 cyclic 12 No Adenocarcinoma IA 
(64) PVT | . 
F27239 Yes. Menop.Sx. · 0.625 cydic . 10 No Adenocarcinoma IA* 
(57),W РУТ І 
C40060 Yes A. vag. 0.625 cyclic 7 No Adenocarcinoma IA 
(66),W PVT | j 
B78846 Yes Menop. Sx. 1.25 cyclic 9 No Adenocarcinoma IA 
(63), М PVT i | 
567187 Yes G. dysgen. 2.50 cyclic 24 Rarely Adenocarcinoma ш 
(30), М PVT ' i i ў 
407023 Yes: Menop. Sx. 1.25 cyclic 9 No Adenocarcinoma IB 
(59), М РУТ 2 
454578 Yes Menop. Sx. 0.625 cyclic 8 No Adenosquamous 
(56), М PVT ) : carcinoma 
D32724 No Menop. Sx. — — — — Adenocarinoma , IA 
(58) W | Non-PVT n 
B33939 Мо Menop. Sx. , — — — — Adenocarcinoma IA 
(50), W | Non-PVT ИЕ 
A70008 Мо A. vag. — — == — Adenocarcinoma H 
(59), B Non-PVT 2 


W = White; B = black; PVT = private; Non-PVT = non-private; A. vag. =.atrophic vaginitis; Menop. Sx. = severe vasomotor 


symptoms; С. dysgen. = gonadal dysgenesis; TAH = 


total abdominal hysterectomy; SO = salpingo-oophorectomy (B = bi- 
lateral, R = right); NED = no evidence disease; LWD = living with disease; 


DOD = dead of disease. Dosages given are for 


Premarin in daily milligrams; cyclic refers to daily for 25 days per month; malignancies are staged according to the 1971 clas- 


sification of the International Federation of Obstetrics and Gynecology. Therapy: TAH = 


total abdominal hysterectomy; BSO = 


bilateral salpingo- oophorectomy; Depo- Provera = depot medroxyprogesterone acetate. 


*Simültaneous with this lesion patient found to have poorly differentiated adenccarcinoma in lung. Primary (?) as tumor did not 
resemble endometrial adenocarcinoma. It may, however, represent Stage IV endometrial lesion as disease is ; stable with Depo- 


Provera.’ 


cinoma and two adenoacanthomas). Myometrial in- 
vasion was limited in all of these patients. Standard 
therapy included total abdominal hysterectomy with bi- 
lateral salpingo-oophorectomy. Results have been good 
(one dead of disease—Stage III at diagnosis, one alive 
with disease, and 12 alive and without evidence of dis- 
ease for intervals of 1% to 10% years). 

Demographic data at time of entry. Table IV pre- 
sents the data identifying the 301 E patients, divided to 
compare demographic details of thé 11 patients who 
developed adenocarcinoma of the endometrium and 
the 290 patients who did not. The only significant dif- 
ference between the groups was the age of the patients 
at entry into the study. Patients who ultimately devel- 
oped ‘endometrial cancer were older. Further details of 


the descriptons of the E group and the NoE group 
may be found in the prior report." - | 
Estrogen preparation. Table V illustrates the various 
estrogens used during the study. Conjugated equine 
estrogens were the predominant drugs used (95.5 per 
cent). All of the patients (11) who.déveloped adeno- 
carcinoma af the endometrium during estrogen ther- 
apy had received this compound for at least five years. 
Of these 30. E patients, 207 had uteri in place. There 
was no significant difference between the estrogenic 
preparation used in patients who developed adenócar- 
cinoma when compared to those patients without ade- 
nocarcinoma for either the total group (all patients) or 
for patients with intact uteri. There were significant 
differences in the estrogens used between the. two 
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Out- 
Myometni- come (yr. 
al invasion Therapy and status) 





«M 2 TAH/RSO 2% NED 
<% 2 Rad/TAH/BSO 5% NED 
0 1 TAH/BSO 1% NED ` 
<h 2 TAH/BSO 5% NED 
<4 1 TAH/BSO 5% NED 
0 1 TAH/BSO 1% LWD 
(Depo-P) 
<h 1 Vag. hyst. 4% NED 
0 1 ТАН/В$О 3% NED 
? 2 TAH/BSO/Irrad. 2 DOD 
<h 1 TAH/BSO 4% NED 
0 1 TAH/BSO 3% NED 
0 2 TAH/BSO 7% NED 
? 2 TAH/BSO 9% NED 
? 2 Radium/Ext. 10% NED 
Irrad. 


groups, uterus absent versus uterus present, of patients 
without adenocarcinoma (i.e., those with uteri in situ 
were more likely to have received Premarin as the 
majority drug). | 

Dosage of majority drug. Table VI presents dosage 
data regarding the majority estrogenic drug used. 
Premarin had been used in 95.9 per cent of the 301 
patients given estrogen (Table V). Dosages of this es- 
trogen varied in individual patients but the data pre- 
sented are for the dosage used for more than half of 
the study interval. There were rio significant differ- 
ences in estrogen dosage between patients who devel- 
oped adenocarcinoma of the endometrium when com- 


-pared to all patients without adenocarcinoma and 


patients with the uterus present who did not develop 
adenocarcinoma. There was a significant difference be- 
tween the two groups of patients, uterus absent versus 
uterus present, who did not develop adenocarcinoma; 
the former group had received higher dosages. The 
majority of patients who developed adenocarcinoma of 
the endometrium did so during long-term therapy with 
a modest dosage of estrogen (six patients, 0.625 mg. 
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per day; four patients, 1.25 mg. per day; one patient, 
2.5 mg. per day). Е 

These data were analyzed for patients receiving 
Premarin with uteri in situ by dosage versus patient 
weight with the following results: 3.75 mg. per day, 26 
patients, average weight 125 pounds (S.E.M. 4.6); 2.50 
mg. per day, 16 patients, average weight 122 pounds 
(S.E.M. 2.5); 1.25 mg. per day, 42 patients, average 


` weight 128 pounds (S.E.M: 3.9); 0.625 mg. per day, 65 


patients, average weight 133 pounds (S.E.M. 5.9); 0.3 
mg. per day, 12 patients, average weight 125 pounds 


(S.E.M. 4.6). There were no statistically significant dif- 


ferences between any of these groups in regard to pa- 
tient weight. Patients who developed adenocarcinoma 
of the endometrium while using estrogen were likewise 
not different in weight. 

Numbers of patients were too small to allow com- 
parisons between groups who received estrogens other 
than Premarin. 

Number of preparations and dosages used. Table 
VII presents data regarding the number of different 
drugs (estrogen) and/or the number of different dos- 
ages used during the study interval. As 95.5 per cent of 
the patients received only Premarin during the study 
(Table V), it is obvious that these changes usually rep- 
resented only dosage adjustments. When patients with 
and without adenocarcinoma of the endometrium are 
compared, it does not appear that either had significant 
changes in the number of estrogenic drugs or dosages 
relative to each other. Patients without adenocar- 
cinoma and in whom the uterus had been removed did 
tend to be kept on the same drug and dose that was 
initially utilized, when compared to patients in whom 
the uterus was still present. 

Total estrogen dose. Table VIII illustrates the total 
amounts of estrogen. received by the patients during 
their study interval in milligram (Premarin) months. 
Patients with and without the development of adeno- 
carcinoma of the endometrium during the study are 
also compared. There were no significant differences 
in milligram months of estrogen exposure in any of the 
various groups. di 

Duration of estrogen use. Data regarding duration 
of estrogen use are presented in Table IX. The major- 
ity of the patients received estrogen for between five 
and 10 years (56.6 per cent of all patients without 
adenocarcinoma and 81.8 per cent of patients who de- 
veloped adenocarcinoma). The percentiles for all pa- 
tients using estrogen for these intervals of 10 to 15 or 
greater than 15 years were 25.2 and 18.3, respectively. 

Method of administration of estrogen. Table X 


: presents the method of administration of the majority 
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Table IV. Demographic data of estrogen treated patients at the time of entry into the study 






Estrogen-treated patients (N — 301) 


Age at menarche (yr.) 13.3 (0.18) 12.4 (0.44) З N.S.f 
Age at menopause (yr.)t : 43.7 (0.94) 47.8 (2.09) N.S. 
Age at entry (yr.) 42.5 (0.89) 53.3 (4.65) «0.05 
Physical status at entry: т 

Height (inches) 4 . 60.9 (0.71) 58.7 (4.48) NS. 

Weight (pounds) 125.7 (1.98) 126.3 (6.43) NS. 
Blood pressure at entry: 

>e Systolic (mm. Hg) 129.6 (1.66) 130.9 (9.15) N.S. 

Diastolic (mm. Hg) 79.4 (0.87) 76.6 (2.46) N.S. 
Marital status at entry: 

Single ` 36 / 3 - 

Ever married 254 8 N.S. 
Race: р 

White 273 11 - 

Nonwhite 17 0 N.S. 
Economic status at entry: й : 

Private patient 242 11 

Nonprivate patient 48 0 N.S. 
Gravidity: 

0 104 4 - 

1 40 i 1 - 

2-5 135 6. - 

25 | 11 0 N.S. 
Status of uterus at entry: : ` ` 

In situ - 196 11 - 

Absent |^ %4 0 «0.05 


*Numbers in parentheses are standard errors of the mean. 
1N.S. = Not significant (p > 0.05). 
iSpontaneous menopause. 


Table V. Estrogen preparation used during the study* 


m] e |u| |e 









Patients with 
adenocarcinoma 






Estrogen aaministered 





Premarin 85 . 90.4 193 98.5 278 95.9 П 100 
Other conjugated estrogen 2 2.1 0 0.0 2 0.7 - - 
Synthetic estrogen 3 3.2 2 1.0 5 1.7 - - 
Unknown estrogen 4 4.3 1 0.5 5 1.7 - - 
Total  ' 94. 100. 196 100 290 100 Mo 100 





For adenocarcinoma zroups versus the nonadenocarcinoma groups “all patients" and "patients with uterus present": p > 0.05 
(not significant). For “uterus absent" versus "uterus present" (patients without adenocarcinoma): p < 0.01. 
*Patients treated with estrogen > five years. 


' estrogen used. The majority drug was usually given in Added progestin. Table XI demonstrates the usage 
a cyclic fashion (usually 25 days per month), and all 11 of synthetic oral progestins given in combination with 
patients who developed adenocarcinoma of the endo- estrogen. As estrogen was usually given in a cyclic fash- 
metrium received the drug in this fashion. There wasa ion (Table X), the progestin usually given was Provera, 
significantly greater use of continuous therapy for pa- 10 mg. per day orally for the last seven to 10 days of the 
tients in whom the uteri had been previously removed estrogen cycle, used with the estrogen during that 

versus those in whom the uteri were in place. Other- interval. No patients developed adenocarcinoma of the 
wise, there were no statistically significant patterns endometrium who received added synthetic progestin 
between groups in the method of estrogen adminis- in addition to the estrogen. 


tration. Duration of treatment— estrogen plus progestin. 
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Table VI. Estrogen use— Dosage of majority drug* 






Dosage of Pre- 





marin (mg. day) 

3.75 I 1.1 26 
2.50 5 5.3 16 
1.25 45 47.9 52 
0.625 24 25.5 65 
0.3 2 2.1 12 
Unknown 17 18.1 25 
Total 94 100 196 


Patients withcut adenocarcinoma 
Uterus absent Uterus present All patients 


\ 
» 
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Patients with 
adenocarcinoma 






13.3 27 - - 
8.2 21 73 1 9.1 
26.5 97 33.4 4 36.4 
55.2 89 30.7 6 54.5 
6.1 14 4.8 - - 
12.8 . 42 14.5 - - 
100 290 100 11 100 











Data presented in terms of milligrams of Premarin per day; Premarin was used in 95.9 per cent of the patients (Table VIII). 
Numbers were too small to allow accurate calculation for ће other estrogens used. For patients with adenocarcinoma versus 


patients without adenocarcinoma, "all patients" and "patients with uterus present": 


p > 0.05 (not significant). For patients with 


"uterus absent" versus "uterus present" (patients without adenocarcinoma): p < 0.01. 


*Patients treated with estrogen > five years. 


Table VII. Estrogen use during the study— Number of different drugs or different dosages used.* As the 
majority drug was Premarin (95.9 per cent of patients received Premarin) essentially all of these changes were 
in dosage alone 













Uterus absent 
No. cf estrogen 


drug /dosage used 
1 39 41.5 52 
2 25 26.6 49 
3 17 18.1 35 
4 13 13.8 60 
Total 94 100 196 


Patients without adenocarcinoma 


Uterus present 








Patients 
with adenocar- © 
cinoma (М = 11) 





All patients 





26.5 9] 31.4 5 45.5 
25.0 74 25.5 4 36.4 
17.9 52 17.9 1 9.1 
30.6 73 25.2 1 9.1 
100 290 100 11 100 





For patients with adenocarcinoma versus patients without adenocarcinoma for subgroups "all patients" and "patients with 


uterus present;;' p > 0.05 (not significant). For patients with "uzerus absent" versus “uterus present": 


*Patients treated with estrogen = five years. 


Table XII presents a comparison of the duration of 
treatment with estrogen alone versus estrogen plus 
progestir. The latter group, as compared with the pa- 
tients who received estrogen alone, were treated with 


estrogen plus progestin for a significantly longer inter- 


val (p < 9.001). 

New occurrence of metabolic disease. Table XIII 
illustrates the influence of added progestin on the new 
occurrence of metabolic disease in patients treated with 
long-term estrogen. There was no reduction of estro- 
gen benefit when progestin was added in any of the 
major disease categories except for an increase in newly 
diagnosed diabetes mellitus. There was actually a re- 
duction of incidence, with added progestin, in the 
categories of fractures and malignancies. Thus, rather 
than negating the benefit of estrogen treatment, the 
addition of progestin improved the amount of benefit 
with the exception of diabetes mellitus (see prior report 
for details"). 


р < 0.01. 


Nonestrogenic drugs used. Table XIV presents 
nonestrogenic drug usage among the estrogen-treated 
patients, divided into the groups who did or did not 
develop adenocarcinoma of :he endometrium. No 
significant differences were noted between the two 
groups either by chi-square analysis or after correction 
by age, race, and duration of follow-up (Mantel- 
Haenszel). 


Comment 


The present study demonstrates the effects of long- 
term estrogen upon neoplastic processes in women. 
Comparisons of the rates of malignancy found in these 
patients and those listed for the Third National Cancer 
Survey (regional and general) suggest that our gen- 
eral incidences for the categories "uterine corpus," 
"breast," and "all sites". are well within the expected 
ranges, with the single exception being the incidence in 
white patients from the present study who had 
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Table VIII. Estrogen use during the study— Total dose given in terms o. Premarin milligram months* 






Patients without adenocarcinoma. 






Patients with 






| adenocarcinoma 
equivalents 
=67.6 24 33.7 9C 31.0 i 6 54.5 
67.6-145 31 А Р > 26.5 = 28.6 3 27.3 
> 145 99 30.9 74 37.8 108 35.5 2 18.2 
Unknown 10 10.6 4 2.0 le 4.8 - - 
Total 94 100 196 100 29C 100 11 100 


For patients with adenocarcinoma versus patients without adenocarcinoma for -ubgroups “all patients" and "uterus present" 


and for "uterus absent’’ versus “uterus present": 
*Patients treated with estrogen > five years. 


Table IX. Estrogen use during the study— Duration of therapy* 


Patients without adenocarcinoma 
Uterus absent Uterus present All patients . 






Duration (ут. ) 

5-10 57 60.6 107 
10-15 23 24.5 50 
>15 d 14 14.9 39 
Total 94 100 196 


p > 0.05 (not significant). 








Patients with 


adenocarcinoma. 
(N = 11) 


54.6 16- 56.6 9 81.8 
25.5 t 25.9 1. 9.1 
19.9 5E 18.3 1 9.1 

100 _ 99t 100 11 100 


For adenocarcinoma versus "all patients" and “uterus present" and for “uterus эгезепї” versus "uterus absent”: p > 0.05 (not 


significant). 


*Patients treated with estrogen > five vears. 


Table X. Estrogen use during the study— Method of administration.* “Cyclic” refers to drug ingestion 25 


days per month or 21 days of a-28 day cycle 






Patients withoul adenocarcinoma 







Patients with 





adenocarcinoma 
estrogen р 
administration 





Cyclic 70 74.5 184 
Continuous 13 13.8 9 
Unknown - 11 11.7 3 
Total 94 100 196 


98.9 154 87.6 п 100 
46 22 76 - - 
1.5 14 4.8 - - 
100 :90 100 11 100 


Estrogen usually given for 25 days each month. For patients with adenocarcinor-a versus patients without adenocarcinoma for 


categories "all patients" and "uterus present" 
p.< 0.01. 


*Patients treated with estrogen z five vears. 


adenocarcinoma of the endometrium and received es- 
trogen. When these data are calculated by age-specific 
rates and are divided to compare the rate of malig- 
nancy between women who did and did not receive 
estrogen, the risk ratio was increased 3.8 by estrogen 
therapy.for white women by analysis between the two 
groups in this study and to 9.3, observed/expected, 
when compared to the Third National Cancer Survey. 
Thus, it would appear that our data regarding the in- 
creased risk of development of adenocarcinoma of the 


; p > 0.05 (not significant). For patiens with "uterus absent" versus “uterus present": 


endometrium associated with estrogen therapy are’ 


generally in zzreement with the literature. ë Unfortu- 
nately, the number of patients with adenocarcinoma of 
the endometaum in the present study was too small to 
allow further analysis of risk ratio in subgroups. 
MacDonalc and Siiteri* have demonstrated an in- 
creased convzrsion of plasma androstenedione to es- 
trone and hgher levels of estrone in women with 
adenocarcinama of the endometrium. They and others 
have shown that this finding, plus the presence of 
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Table XI. New occurrence of metabolic diseases in es-rogen-treated patients—Influence of-added progestin* 






Progestin usage 





With pro- 8 72 
gestin 

Without pro- 80 85.1 116 
gestin i 

Unknown 6 6.4 8: 

Total 94 100 196 


Patients without adenocarcinoma i 
Uterus absent Uterus present Ali =a 





For patients with adenocarcinoma versus patients without adenocarcinoma, 






Patients with 
adenocarcinoma 







86.7 80 — 6 2 Е 
59.9 196 67.6 11 100 
4.1 14 4.8 - Е 
100 ` 290 100 11 100 


"all patients" and "uterus present": p « 0.05. 


For "uterus present" versus "uterus absent” (patients withou: adenocarcinoma): p < 0.001. 


*Patients treated with estrogen z five years. 


Table XII. Duration of treatment in patients— 
Estrogen alone versus estrogen plus progestin 






Patients with uteri in situ 






Estrogen 
plus progestin 







Duration of 

therapy (yr.) % 
5-10 81 653 296 361 
10-15 27 21.8 23 31:9 
<15 16 12.9 23 — 31.9 
Total 124 72 


For patients using added progestin and having been on 
therapy longer than patients using estrogen alone: p < 0.001. 


obesity, hypertension, diabetes mellitus, and “late” 
menopause,. each increase a non-estrogen-treated 
woman's likelihood of developing endometrial cancer. 
Analysis of our data does not demonstrate that this 
malignancy was seen in any greater frequency among 
any subgroup of estrogen- -treated women when com- 
pared with nori-estrogen-treated subjects. Thus, we 
were unable to identify a "high-risk" group of women 
who either should not receive estrogen because of a 
greater likelihood of developing endometrial cancer or 
should be observed more closely. 

Several of the prior reports have related anincreased 
dosage of estrogen and à prolonged duration of treat- 
ment to higher incidences of the developmient of en- 
dometrial adenocarcinoma. 53 The present study does 
not support those observations. Of concern was the 


finding that all 11 of the women with adenocarcinoma ` 


of the endometrium received estrogen by ' 'cyclic" ad- 
ministration (usually 25 days per month). Thus, the 
thesis that "cyclic" estrogen therapy may be protective 
against this disease may not be warranted. 

Of major importance in this study was the seemingly 
protective effect upon the likelihood of estrogen- 


Table XIII. Estrogen use during the study— Role 
of added progestin (usually given as oral 

medroxy progesterone acetate, 10 mg. per day 
for the last five to 10.days of each estrogen cycle) 







Estrogen-treated patients 
without cancer (N = 290; 3 unknown) 


With progestin | Without progestin | P value 


10% (8/80) 9.2% (19/207) NS. 
10% (8/80) 18.4% (38/207) N.S. 
7.5% (6/80) 1.0% (2/207) | «0.01 
22.5% (18/80) 13.5% (28/207) N.S. 





Disease category* 


Cardiovascular 
Hypertension 
Diabetes mellitus 
Gastrointestinal 


Urologic 7.596 (6/80) 15.5% (32/207) N.S. 
Endocrine 6.3% (5/80) 4.826 (10/207) N.S. 
Gynecologic 3.8% (3/80) 11.1% (23/207) N.S. 
Psychiatric 15% (12/80) 13.5% (28/207) N.S. 

Fractures 2.5% (2/80) 10.6% (22/207) «0.05 
Malignancies 2.5% (2/80) 11.6% (24/207) <0.05 





N.S. = p > 0.05 (not significant). - 
- *See text for details. 


related endometrial cancer of added synthetic oral 
progestin. None of the 27.7 per cent of women with 
uteri in situ who regülarly received progestin in addi- 
tion to estrogen therapy developed endometrial can- 
cer. By the chi-square test the addition of progesterone 
to estrogen provided significant protection. Numbers 
were too small to allow any cther statistical adjust- 
ments. Thus, while our data strongly suggest that pro- 
tection may be afforded by the sequential addition 
of progestin to estrogen, even at low-dosage estrogen 
treatment, further data are needed. Silverberg and 
Makowski?! have recently drawn attention to the devel- 
opment of this lesion in young women ( «40 years) 
who were treated with sequential oral contraceptives 
prior to diagnosis. These agents had higher doses of a 
potent synthetic estrogen (100 wg per tablet) and a 
short duration (five days) of use of a very weak proges- 
tin. Perhaps the use of lower-dcsage estrogen coupled 
with longer use of a more potent progestin mav be ‘of 


"546 Hammond et al. 


Table XIV. Other drugs (nonestrogens) used during 
the study, listed by two groups among estrogen- 
treated patients (those who did and did not 

develop adenocarcinoma of the endometrium) ` 










Estrogen-treated patientst (N = 301) 


. Without ade- 
nocarcinoma 






With ade- 
nocarcinama 









Medications 


None ` 25189 479^ 5 45.5 
Antidiabetic 10 3.4 1 9.1 
Antihypertensive 61 21.0 1 9.1 
Cardiac . . 21 7.2 0 - 
Sedatives 13 4.5 0 - 
Tranquilizers 60 20.7 1 9.1 
Nonestrogen 60 20.7 3 27.3 
hormones . ' ` ` 
'Total medications 364 11 
Total patients 290 11 


*There аге. по statistically significant differences (p > 
0.05). 


+Patients receiving estrogens > five years. 
8 Ber y : 


aid and may help to explain why this problem has not 
been noted among women who have utilized the com- 
bined oral contraceptives (estrogen and progestin in 
each tablet). Of equal.importance is tlie observation 
that the addition of progestin to estrogen therapy did 
not reduce the metabolic Башне of estrogen treat- 
ment.” i 

The impact of estrogen therapy on the development 
of breast cancer is even less clear. Burch and associ- 
ates!’ did not observe any increase, while “Hoover and 
associates" reported a marginal increased incidence 
and Gray and associates? reported a 2.5-fold increase 
after 12 years of estrogen therapy. The present study 
did not show an increased incidence of breast cancer 
among estrogen-treated women, even with higher dos- 
ages or long-term therapy. This was also true of other 
malignancies. : ў 

Fortunately, the 14 patients in this study (11 estro- 
gen-treated and three without estrogen) with adeno- 
catcinoma of the endometrium had early diagnoses 
and, in general, responded well tó treatment. This has 
been true for adenocarcinoma of the endometrium 
generally and has been suggested tc be eyen more true 
for the lesions, usually well differentiated, associated 
with estrogen therapy.? The present ‘series tends to 
support this iA Certainly the patient who receives 
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A prospective study of 37 men and 32 women with culturé-proved genita. herpes simplex virus 
(HSV) infection was undertaken to characterize the clinical manifestation . of the disease and effects 
of topical therapy with Nonoxynol 9,* a nonionic surfactant active in vitrozagainst HSV. The duration 
of pain, lesions, and virus shedding was significantly longer i in initial thar in recurrent genital HSV 
infection: Cervical HSV shedding occurred in 11 of 13 initial infections versus two of 19 recurrences 
(p « 0. 001). Type 1 HSV caused seven of 29 initial and none of 40 recurent infections (p < 0.01). 


Clinical recurrences within six weeks were detected more often in men taan in women and were 
unrelated to the menstrual cycle. The influence of coitus on recurrencesis unclear. Papanicolaou 
smears were transiently abnormal (Class I!) in four (12.5 per cent) of 32 female patients. Evidence 
of herpesvirus was detectéd in cytologic sméars from only 28 (41 per cent) of 69 culture- -proved 
external lesions and three (23 per cent) of 13 culture-positive cervices. Serology was also of limited 
diagnostic value except in testing paired sera from initial infections. Thetopical therapy had no 
benefi cial effect. (AM. J. OBSTET. GYNECOL. 133:548, 1979.) 


GENITAL, HERPES SIMPLEX VIRUS (HSV) infection 
- causes painful initial and recurrent lesions! and fatal 


neonatal infections? and is associated with cervical car- ` 


cinoma.? Genital herpes is one of the most common 
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sexually transmitted diseases in the United States, al- 
though n» accurate dáta on the incidence of this dis- 
ease .are available. Diagnosis by viral culture is not 
widely us:d. Factors influencing the course of the dis- 
ease are rot well defined, and several forms of therapy 
have beer found to be ineffective in controlled trials.* 5 
The рге ent study was undertaken to describe the 
onset anc course of the disease, to describe differences 
between .nitial and recurrent episodes, including the 
rélative fequency with which HSV 1 and HSV 2 are 
cultured to assess practical alterriative diagnostic 
methods and to evaluate a new form of therapy. The 
diagnostc accuracy of cervical Papanicolaou smears 
and lesicn cytology was evaluated in male and female 
patients with culture-proved genital herpes. The time 
between the last sexual contact arid the onset of symp- 
toms was determined, and the relation of the onset of 
symptoms in women to the time of the menstrual cycle 
was ana-yzed. Therapy with a topical nonionic surfac- 
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tant (Nonoxynol 9), which is virucidal for HSV in 
vitro, was evaluated in a double-bind, controlled trial. 


Material and methods 


Study population. From May, 1975, to January, 
1976, 95 patients with vesicular, pustular, or open ul- 
cerative lesions considered characteristic of genital 
herpes were evaluated at the Harborview Medical Cen- 
ter Herpes Clinic. This Clinic was specifically designed 
for the study and treatment of genital herpes infec- 
tions. Patients were referred from private practition- 
ers, local student health centers, Planned Parenthood, 
venercal disease clinics, or city-wide free clinics where 
they had come specifically for genital herpes infections. 
Other patients were self-referred. For women, the av- 
erage age was 24.0 years (range 18 to 37); 100 per cent 
were Caucasian and 16 per cent were married. For 
men, the average age was 27.9 years (range 19 to 41); 
94.4 per cent were Caucasian and 5.6 per cent were 
black; 22.8 per cent were married. The average num- 
ber of sexual partners for the women in this study in 
the three months immediately preceding their visit was 
1.6 with a mode of 1 (19 of 32) and a range of 0 to 6. 
The average number óf sexual partners for the men in 
the same period was 2.2 with a mode of 1 (15 of 37) and 
a range of 1 to 7. 

Patients with no history of previous genital herpes 
were classified as having "initial herpes," and those with 
a previous history were classified as having "recurrent 
herpes." Patients with no history of previous genital 
herpes and in whom lesions had been present less than 
12 days were eligible for the study. Those with a previ- 
ous history of genital herpes (recurrent disease) were 
eligible if lesions were present less than five days. 

Of 45 men with lesions presumed to be herpes, three 
were excluded because all viral cultures were negative, 
and five were excluded because of inadequate follow- 
up. Thirty-seven male patients remained, 16 of whom 
were classified as having initial and 21 as having recur- 
rent infection. Of 50 women seen, 15 were excluded 
because of negative cultures and three because of in- 
adequate follow-up. Of the remaining 32 female pa- 
tients, 13 were classified as having initial and 19 as hav- 
ing recurrent infection. Pregnant patients and women 
not regularly using some form of contraception were 
excluded. - 

Initial evaluation. Each patient with genital lesions 
presumec to be herpes was interviewed at the first 
clinic visit to evaluate symptoms, sexual history, and 
prior history of genital herpes. The number and type 
of lesions were recorded and cultures for HSV were 
obtained as previously described? The indirect im- 
munoperoxidase method’ was used to type HSV iso- 
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lates. Blood was obtained for viral serology, Venereal. 
Disease Research Laboratory testing, complete blood 
count, serum electrolytes and transaminase, and blood 


‘urea nitrogen. Cytologic scrapings were obtained from 


typical external lesions. Urethral cultures were ob- 
tained from men. Wet. mounts of vaginal secretions, 
cervical Papanicolaou smears, and pregnancy tests 
were obtained from all women. 

Treatment protocol. Patients were randonry as- 
signed to one of the following regimens: (1) a control 
group who had symptomatic therapy only, such as 
anodynes, sitz baths, and warm air dryers; (2) a placebo 
group who received a cream similar in all respects to - 
the active drug except that it lacked the surfactant 
Nonoxynol 9; or (3) an active-drug group who received 
ORF 13248, a cream containing the nonionic surfac- 
tant Nonoxynol 9. The placebo and Nonoxynol 9 
groups were treated in a double-blind fashion. Ran- 
dom assignment was stratified for initial versus recur- 
rent disease to ensure equal distribution of treatment 
regimens in each stage of disease. Patients given 
placebo or Nonoxynol 9 applied the cream five times a 
day until lesions healed or for a maximum of seven 
days. Women patients also instilled the medication into 
the vagina each evening. All participating patients gave 
written consent. ` 

Follow-up evaluation. Patients were re-examined 
three and seven days after the first clinic visit and 
weekly thereafter until all lesions had cleared. Sub- 
sequently each patient was seen at the time of any re- 
currence as well as for a final visit six weeks after the 
first visit. On each visit a history of symptoms was ob- 
tained. Genital examination was also performed, and 
viral cultures were obtained from persistent or recur- 
rent lesions after any medication was washed otf with 
normal saline. Cervical cultures were obtained from 
female patients whether or not genital lesions were 
present. At six weeks, the physical examination, viral 


‚ cultures, and laboratory tests including viral serology 


were repeated. 

The duration of the lesion was defined as the num- 
ber of days from the time the patient first noted any 
lesion until the time when all dry crusts had disap- 
peared and all lesions had re-epithelialized. The dura- 
tion of virus shedding was defined as the number of 
days from the onset of lesions until the last positive 
culture was obtained. 

Serology. Complement-fixation (CF) antibody to 
herpes simplex virus was measured in sera obtained at 
the first and six-week visits by previously described 
methods.? Additionally, nine patients who were classi- 
fied by lack of prior history as having initial infections, 
but who had CF antibody to HSV in serum obtained at 
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Table I. Effect on randomized treatment with Nonoxynol 9 surfactant. placebo, and no drug on mean total 


durations of lesions, pain, and HSV shedding in men and women 









Inital disease 





Treatment group 


9 





Lesions* Symptoms Virus shedding 
(total days) ( total days) (total days) No 
9.8 13 








Recurrent disease 


Lesions Symptoms | 
(total days) (total days): 
4.8 








Virus shedding 
(total days) 





No drug 13.9 ; 8.0 10.1 5.1 
Placebo 7 16.7 13.3 11.0 13 10.4 5.2 4.7 
Nonoxynol 9 13 19.2 13.1 '14 9.7 5.5 3.7 


*In initial episodes, the mean duration of lesions for patients given Nonoxyrl 9 was significantly longer than that for those 


given no drug (p « 0.05). 


Table II. Mean durations of lesions, pain, and virus shedding with inijal and recurrent genital HSV 


infection in men and women 








Women (No. = 32) 








Men (No. = 37) 

















Type of Lesions Pain Virus shedding Virus shedding 
infection (mean days) (mean days) (mean days) (mean days) 





Initial 15.5 14.5 
Recurrent 10 74 
p «0.005 «0.005 


Table III. Clinical recurrences within six weeks after 
treatment of an initial or recurrent episode of 
genital herpes in men and women 


Туре of episode treated — 











Male 6/16 (38%) 17/21 (81%) «0.025 
Female 2/13 (15%) 5/19 (26%) N.S. 
р N.S. «0.01 


N.S. = Not significant. 


the first visit, had acute and convalescent sera tested for 
neutralizing antibody to herpesvirus hominis types 1 
and 2 with the use of a plaque reduction assay. Sera 
were diluted 1:8, inactivated 30 minutes in a 56? C. 
water bath and serially diluted. Diluted serum and 60 
to 120 plaque-forming units of type 1 (strain E-115) 
and type 2 (strain 333) were then incubated one hour at 
room temperature and plated in fetal tonsil cells. 
Serum neutralization titer was defined as that dilution 
producing at least 80 per cent plaque reduction. 

Cytology. Criteria for viral cellular changes were de- 
scribed by Naib.? 

Statistical analyses. Student's t test and chi-square 
tests were used for statistical analyses. 


s 


Results 

Effect of therapy. Durations of symptoms, lesions, 
and virus shedding in the no-drug, placebo, and No- 
noxynol 9 groups are shown in Table I for both initial 


«0.001 





8.1 10.1 10.4 


9.7 2.8 3.8 
<2.005 «0.005 —— «0.001 


and recurr-nt cases. Men and women are combined 
since the dr rations of lesions and of virus shedding in 
men and w.»men were similar and the proportion with 
initial disease (41 versus 48 per cent) was similar. No 
effect of Nonoxynol 9 or placebo therapy was noted 
among recurrent cases. Among initial cases, the dura- 
tions of syraptoms, lesions, and virus shedding were 
similar with-placebo and Nonoxynol 9 treatment. How- 
ever, the mean durations of symptoms, lesions, and 
virus shedG@ng were longer for patients given either 
placebo or Jonoxynol 9 than for those given no drug, 
and the тап duration of lesions was significantly 
longer for patients given Nonoxynol 9 than for patients 
given no drug (p « 0.05). Among patents with initial 
disease, the mean duration of lesions prior to the first 
examinatior and institution of therapy was 4.8 days for 
the Nonoxyaol 9 group and 2.9 days for the no-drug 
group (p € 2.05). The mean duration of lesions after 
institution c- therapy was not significantly different for 
these two g-oups (14.6 versus 11 days; p 0.10). In 
initial disea e, new lesions formed before clearing of 
original lesic ns in five of nine, three of seven, and six of 
13 given nc drug, placebo, and Nonoxynol 9, respec- 
tively. In recurrent disease, new lesions formed befcre 
clearing of tae original lesions in seven of 12, three of 
13, and five 5f 15 given no drug, placebo, and Nonox- 
ynol 9, resp: ctively. These results suggested no inhibi- 
tory effect cf Nonoxynol 9 on new lesion formation. 
Recurrences were also unrelated to the treatment used. 
They were sen in three of 18 given Nonoxynol 9, one 
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Table IV. Comparison of viral cultures and cytology for tke diagnosis of genital HSV infection in women 













Positive Vulvar cyto- 
vulvar logic smear dem- 
culture .onstrating herpes 


Initial 13/13 6/13 (46%) 
(No. = 13) . 

Recurrent 19/19 . 7/18 (3995) 
(No. — 19) 

P N.S. 














Positive Cervical cyto- Class I1 
cervical logic smear dem- Papanico- 
culture onstrating herpes laou smear 








11/18 (85%) 4*/13 (31%) 1/13 
21/19 (11%) 14/19 (5%) 3/19 
<0.001 NS. — N.S. 


*Three had positive cervical cultures. The other had CMV isolated. 
tPapanicclaou smears taken simultaneously were negative for kerpes. 
+A cervical culture taken simultaneously was negative for herpes. 


of seven given placebo, and four of nine given no drug 
for an initial infection and in nine of 15 given Nonoxy- 
nol 9, seven of 13 given placebo, and five of 12 given no 
drug for a recurrent episode. 

In the following description of genital herpes infec- 
tion, the groups given no drug, placebo, and Nonoxy- 
nol 9 have been combined. 

Differences between initial and recurrent episodes. 
The patients with recurrent disease came to the clinic 
more quickly after the appearance of symptoms 
(mean = 2.2 days; range = | to 5 days) than did the 
patients with initial disease (mean = 4.6 days; range = 
I to 12 days; p < 0.001) despite the generally more 
severe and numerous lesions in the group with initial 
disease. This phenomenon has been observed in a 
prior study? and is most likely the result of patient edu- 
cation regarding early initiation of experimental antivi- 
ral therapy. 

For both men and women, the mean number of le- 
sions was greater with initial (12.5) than with recurrent 
(5.5) infection (p « 0.01). In addition, in both men and 
women, mean durations of lesions, pain, and virus 
shedding were significantly longer for initial than for 
recurrent disease (Table II). In patients with recurrent 
disease, the mean number and duration of lesions and 
duration of virus shedding were similar in men and 
women, but the duration of pain was shorter іп mer. 
(2.8 days; than in women (7.4 days) (p « 0.001). Eight 
of 37 men versus none of 32 women (p « 0.02) experi- 
enced no.pain with visible recurrent genital lesions. 

HSV was isolated from the urethra from one of eight 
men with initial disease and four of 20 men with recur- 
rent disease. Two of the latter had negative cultures 
from external genital lesions that were cultured at the 
same time. The five men with positive urethral cultures 
had no urethral discharge or dysuria, although we 
previously have found urethral HSV infection to be 
associated with symptomatic urethritis in primary in- 
fections.'? 


Herpes simplex virus was isolated from the cervix in 


‚11 (85 per cent) of 13 women with initial disease and 


two (10 per cent) of 19 women with recurrent disease 
(p « 0.001). 

Recurrence of genital lesions in both sexes within six 
weeks of therapy was seen in 22 (55 per cent) of 40 
recurrent cases compared to eight (28 per cent) of 29 
initial cases (p < 0.05). As shown in Table III, clinical 
recurrences were seen more frequently in men than in 
women and in men were significantly more common 
after a recurrent episode than after an initial episode. 

Correlation of cultures and cytology. Preparations 
from herpetic lesions for cytologic testing in both men 
and women demonstrated evidence of herpes group 
virus infection in 28 (41 per cent) of 69 external lesions 
in initial and recurrent disease. In Table IV the 
findings of viral cultures and cytologic preparations 
from women who had positive HSV cultures are com- 
pared. HSV was cultured from the cervix in 1i of 13 
women with initial genital herpes. Only four of the 13 
had cytologic evidence of herpes infection of the cervix 
in preparations obtained at the same visit. In three of 
these HSV was isolated from the cervical culture and 
from the fourth the cervical culture yielded cytomega- 
lovirus. Neither of the two women with recurrent geni- 
tal disease who had HSV isolated from the cervix had 
evidence of herpesvirus on cervical cytology. One pa- 
tient with recurrent vulvar disease had cytologic evi- 
dence of herpesvirus of the cervix but had a negative 
cervical culture. 

Four women had Class II Papnicolaou smears at 
varying times during the six weeks. Three were recur- 
rent cases. Of these, one had an atypical smear ob- 
tained on the same day the culture was obtained, one 
on the fourth day, and one on the thirty-sixth day after 
the positive viral cultures were obtained from the 
vulva. None of these recurrent cases with atypical 
Papanicolaou smears had simultaneously positive cer- 
vical cultures for HSV or evidence of herpes on the 
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Fig. 1. Time of onset of herpes symptoms related to menses. 
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Fig. 2. Days between sexual contact and onset of symptoms. 


atypical Papanicolaou smear, but one (noted above) 
had cytomegalovirus isolated from the cervix on the: 
day the Papanicolacu smear was taken. The one patient 
with an initial HSV infection had an atypical Papanico- 
laou smear obtained on the same day the positive cul- 
ture was obtained. All four patients’ Papanicolaou 
smears reverted to normal on follow-up examination, 
and three of these had negative Papanicolaou smears at 
one year. | 

Serology and virus typing in men and women. Of 
29 initial genital infections, seven were caused by HSV 
1 and 22 by HSV 2, whereas all 40 recurrent infections 
were caused by HSV 2 (p « 0.01). All seven patients 
with HSV | initial genital herpes lacked CF antibodies 
in the acute (first-visit) sera as did 12 of the patients 
with HSV 2. All of these 19 patients developed CF 
antibodies in titers = 1:8 in convalescent sera. Of the 
10 patients with initial disease who had CF antibodies 
in the acute sera, nine had acute neutralizing antibody 
titers = 1:8 against HSV 1, and in all nine the neu- 
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tralizing antibody titer to HSV 1 was at least twofold 
higher than the titer to HSV 2. One had no acute neu- 
tralizing antibody to either HSV 1 or HSV 2 and no rise 
was seen in the convalescent serum despite culture- 
proved HSV 2 infection. Of the 40 patients with recur- 
rent disease, 37 had CF antibody in the acute sera. A 
fourfold or greater rise in CF antibody titer was seen in 
only two of the 36 with acute CF antibody who had 
serologic testing. Two of three patients with recurrent 
disease and no CF antibody in the acute sera developed 
convalescent CF titers = 1:8. The third patient had no 
CF titer in the convalescent serum. : 
. Time of onset in relation to menses. The onset of 
symptoms in women did not correlate with the onset of 
the last menstrual period. Thirteen (68 per cent) of 19 
recurrent episodes began within seven days before or 
after the onset of menses. Seven of 13 initial episodes 
began within seven days of the menstrual flow (Fig. 1). 
Time of onset in relation to coitus. As expected, 
most initial disease in both men and. women occurred 
shortly after the last sexual exposure. As shown in 
Fig. 2, the minimum incubation period (interval from 
last sexual exposure until onset of symptoms) was less 
than 10 days in 27 of 29 initial cases. Among 11 pa- 
tients with initial infections and only one sex partner 
during the previous three months, the minimum incu- 
bation period from last sexual exposure until onset 
ranged from 1 to 15 days (mean = 4.5 days). Of the six 
initial episodes that began more than seven days after 
exposure, four had no detectable antibody in the acute 
serum, indicating that pre-existing detectable antibody 
did not account for a prolonged incubation period. 
Most recurrent infections in both men and women also 
followed intercourse within the previous 10 days, but 
no precise data were collected on the frequency of in- 
tercourse in these patients. Four patients with recur- 
rences had not had intercourse within the previous 
month. 


Comment 


Topical surfactant had no effect on the course of 
genital herpes regardless of viral type or presence or 
absence of antibodies in acute sera. If viral spread via 
intracellular bridges occurs, as Lodmell and associates?! 
suggested, topical application of agents that destroy the 
free virus in vitro may not be effective against the virus 
propagating within cells. 

Significant clinical differences exist between initial 
and recurrent disease. In addition to having a-greater 
number of lesions and 2 greater duration of lesions, 
pain, and virus shedding, initial episodes compared 
with recurrent episodes appear to have a higher inci- 
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dence of cervical shedding. Cervical shedding may be 
more important than vulvar lesions for transmission of 
herpes infection during parturition. The relative fetal 
risk from initial versus recurrent maternal disease 
should be evaluated. 

Virus shedding has been demonstrated from the 
cervix or vulva in the absence of symptoms or visible 
lesions.?? 1 Therefore, cultures of the vulva as well as 
of the cervix are required to detect asymptomatic virus 
shedding in women. The less frequent detection of re- 
currences in the woman than in the man during this 
study may be partly attributed to the difficulty of rec- 
ognizing asymptomatic vulvar lesions. However, men 
also may have asymptomatic virus shedding.from the 
urethra ог penile ‘skin both with and without visible 
lesions.'* !5 When viral cultures are taken frequently, 
they reveal that virus shedding is transient. Men and 
women who intermittently shed HSV without having 
symptonis may be important vectors for genital HSV 
transmission. 


Cytologic testing is inexpensive and readily available 


to clinicians and is used to. diagnosis genital herpes.” 
However, in this study cytologic testing of both cervical 
and genital lesions had a high rate of false negative 
results in women with culture-positive genital lesions. 
Since cytomegalovirus and herpes can cause similar 
cytologic changes,® the possibility of confusing cyto- 
megalovirus and herpes by cytologic criteria ale 
should be considered. 

In a separate review of 9,498 routine cervical 
Papanicolaou smears taken in 1974, with no inquiry 
regarding a prior history of herpes genitalis, only 47 
(0.40 per cent) had evidence of herpesvirus infection. 
Another 10 women known to have a history of genital 
herpes had evidence of herpesvirus on Papanicolaou 
smears during the same time. Of the total of 57 
Papanicolaou smears with evidence of herpes, 11 (19 
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per cent) were classified as Claus II or greater. In the 
current study, four of 32 (12:5 per cent) female pa- 
tients with genital HSV developed atypical Рарапісо- 
laou smears, although not necessarily at the same time 
herpes was cultured. Interestingly, the atypia was tran- 
sient in these four patients, but the association of HSV 
2 with cervical cancer is well known and long-term ob- 
servation of these patients is necessary. 

A significantly greater percentage of patients with 
initial disease as compared with patients with recurrent 
disease had HSV 1, confirming recent findings in Ja- 
pan.’ HSV type 1 apparently has less tendency than 


. HSV type 2 to recur in the genital area. 


Measurement of CF antibody in serum does not ade- 
quately distinguish type 1 from type 2 infection, and a 
single CF antibody determination will not distingu:sh 
antibody due to previous herpes infection from initial 
oz recurrent genital infection. Because many (34 of 36) 
patients with culture-proved recurrent disease did not 
have a significant rise in CF antibody titers, one cannot 
rely on a rise between acute and convalescent CF anti- 
body titers to document recurrent herpes infection. Al- 
though measurement of CF antibody titer to HSV in 
paired sera may be of value for the diagnosis of some 
cases of initial infection, physicians should not rely on 
serology alone for the diagnosis of genital herpes. 

The onset of récurrent episodes of genital HSV in- 


fection. appeared unrelated to the menstrual cycle, 


confirming a separate study of a small number of 
women who were re-examined twice weekly prospec- 
tively during several menstrual cycles.? Although most 
recurrences.hàd an onset near the time of sexual expo- 
sure, most of the patients had frequent sexual activity, 
and a few patients experienced recurrences without re- 
cent sexual activity. The influence of coitus on recur- 


_ rences is unclear and requires further evaluation. 





REFERENCES 


1. Amstey, M. S.: Genital Herpesvirus infection, Clin. Obstet. 
Gynecol. 18: 89, 1975. 

2. Nahmias, A. J., Josey, W. E., Naib, Z.M., Freeman, M. G., 
Fernandez, R. J., and Wheeler, J. H.: Perinatal risk asso- 
ciated with maternal genital herpes simplex virus infec- 
tion, AM, J. OBSTET. GvNEcor. 110: 825, 1971. 

3. Editorial: Herpesvirus and cancer of the uterine cervix, 
Br. Med. J. 1: 671, 1976. : 

4. Myers, M. G., Oxman, M. N., Clark, J. E., and Arndt, 
K. A.: Failure of neutral red photodynamic inactivation 
in recurren: herpes simplex virus infections, N. Engl. J. 

: Med. 293: 945, 1975. 

5. Adams, H. G., Benson, E. À., Alexander, E. R., Vontver, 
L. A., Remington, M. A, and Holmes, K. K.: Genital 
herpetic infection in men and women— clinical course 


and effect of topical applications of adenine arabinosice, 
J. Infec. Dis. (Suppl) 133: A151, 1976. 

6. Investigator's Brochure for ORF 13248, Ortho Pharm. 
Corp., Raritan, New Jersey. 

7. Benjamin, D. R.: Rapid typing of herpes simplex virus 
strains using the indirect immunoperoxidase method, 
Appl. Environ. Microbiol. 28: 568, 1974. 

8. Wentworth, B. B., and Alexander, E. R.: Seroepidemiol- ' 
ogy of infections. due to members of the herpesvirus 
group, AM. J. Epidemiol. 94: 496, 1971. 

9. Naib, Z. M.: Exfoliative cytopathology, ed, 2 Boston, 
1976, Little, Brown & Company, pp. 97-102. 

10. Adams, H., Alexander, E. R., and Holmes, K. K.: Un- 

` published data. 

11. Lodmell, D. L., Niwa, A., Hayhashi, K., and Notkius, 


12. 


18. 


554 Vontver et al. 


A. L. Prevention of cell to cell piad of herpes simplex 
virus by leukocytes, J. Exp..Med. 137: 706, 1973. 
Rattray, M. C., Corey, L., Vontver, L. A., Reeves, W. C., 
Alexander, E. R., and Holmes, K. K.: Risk of asymptom- 
atic vs. symptomatic genital shedding of herpes simplex 
virus, Br. J. Vener. Dis. In press. 

Centifanto, Y. M., Hildebrandt, R. J., Held, B., and 
Kaufman, H. E.: Relationship of herpes simplex denial 
infection and carcinoma of the : cervix: Population studies, 
Am. J. Овѕтет. GyNECOL. 110: 690, 1971. 


Copyright information: 


14. 
45. 


16. 


March 1, 1973 * 


Am. J. Obstet. Gynecol. 


Core", L.: Unpublished. data. 

Centranto, Y. M., Drylie, D. M., Deardourff, S. L., and 
Kaufman, Н. E.: Herpesvirus type 2 in the male genito- 
urinz-y tract, Science 178: 318, 1972. 

Kawena, T., Kawaguchi, T., and Sakamoto, S. Clinical 
and Grological studies on genital herpes, Lancet 2: 964, 
1976 


The appearance of a code at the bottom of the first page at an original article in this 
JouRNAL indicates the copyright owner's consent that copies of the ar ticle may be made 
for personal or internal use, or for the personal or ігтегпа! use of specific clients. This 
consent is given on the condition, however, that the copier pay the stated per copy fee 
through the Copyright Clearance Center, Inc., Р.О. Box 765, Schenectady, N. Y. 12301, 
(518) 374-4480, for copying beyond that permitted i Section 107 or 108 of the U. S. 
Copyright Law. This consent does not extend to other kinds of copying, such as copying 
for general distribution, for advertisihg or г promotioral purposes, for creating new col- 


lective v works, or "for resale. 








Mead Johnson Pharmaceutical Division 


announces 


NEW 
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(CEFADROXIL MONOHYDRATE) 


А new oral cephalosporin 
for urinary tract 
infections dueto 7 
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Numerous human pharmacological studies have now clearly estab- 
lished that the outstanding metabolic characteristic of cefadroxil, which 
differentiates it from other presently marketed cephalosporins such 

as cephalexin and cephradine, is its prolonged duration of action" 


„for cephalosporins, a longer half-life might be more useful than For corviplete росон 
и peak levels. ? see last page of this advertisement. 
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Proteus mirabilis, 

and Klebsiella sp. 
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(CEFADROXIL MONOHYDRATE) 


A newb.i.d.oral 
cephalosporin 
offering tangible 
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PROLONGED DURATION 
OF ACTION 


“Numerous studies have shown that effective 
antimicrobial activity in urine is most impor- 
tant in curing urinary tract infections. ...a 
continuous urinary antibiotic concentration 
above the MIC of the infecting organism car 
cure the majority of urinary tract infections, 
whether of renal or bladder origin. ? 
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well above the MICs for all typical urinary patho- 
gens for 12 hours and, in most instances, for 
18 hours? 

о After single equivalent doses, the antibiotic con- 
centration in urine is three times higher for 
cefadroxil at 6 to 12 hours than for cephalexin? 

о The prolonged duration of action is due to a 
more gradual urinary excretion rate compared 
to cephalexin and cephradine.'? 

O Twenty-four hours after ingestion, approximately 
93% of cefadroxil is recovered in the urine? 
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HIGH DEGREE 
OF SAFETY 


п Laboratory parameters in more than 175 studies 
in 15 countries have failed to reveal any drug- 
related changes regarded as clinically significant.^ 

о In none of these studies was there any tendency 
for cefadroxil to accumulate in the serum nor 
has nephrotoxicity been reported .^ 

о DURICEF can be used in patients with renal insuf- 
ficiency at reduced dosages (see full prescribing 
information). 

о There is evidence of partial cross-allergenicity 
between the penicillins and the cephalosporins. 

0 The most frequent adverse reaction has been 
nausea...rarely severe enough to warrant ces- 
sation of therapy. Administration with food 
decreases the chances of nausea occurring and 
does not affect absorption. 


References: 1. Henness ОМ, Richards D. Santella РЈ. Rubinfeld J: Ога! 
bioavailability of cefadroxil. a new semisynthetic cephalosporin. Clin 
Therap 1263-273, 1977 2. Grasso S, Meinardi С, DeCarneri |. Tamassi V 
New in vitro model to study the effect of antibiotic concentration and 

rate of elimination on antibacterial activity Antimicrob Agents Chemother 


13:570-576. 1978. 3. Hartstein Al, Patrick KE. Jones SR. et al: Comparison 


of pharmacological and antimicrobial properties of cefadroxil and cepha- 
lexin. Antimicrob Agents Chemother 12:93-97. 1977 4. Data on file. 
Mead Johnson Pharmaceutical Division. 5. Henness DM. Richards D: 
Clinical comparison of cefadroxil and cephalexin in uncomplicated 
urinary tract infection. Curr Ther Res 23:547-554. 1978 


B.I.D. CONVENIENCE AND 
COMPATIBILITY WITH FOOD 


B.I.D. CONVENIENCE 

Sustained high urine levels in comparison with 
other oral cephalosporins justify a simple two- 
capsule b.i.d. regimen in urinary tract infections. 


COMPATIBILITY WITH FOOD 


Concomitant administration of DURICEF with 
food does not affect its rate or extent of absorp- 
tion. This may be helpful in diminishing potential 
gastrointestinal complaints occasionally associz- 
ated with oral cephalosporin therapy. 


ENHANCED DOSAGE 
COMPLIANCE 


The convenient regimen of DURICEF —two cap- 
sules b.i.d., at breakfast and dinner — improves 
the chances for patient compliance and in- 
creases the likelinood of patients completing 
therapy as prescribed. 
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CEFADROXIL MONOHYDRATE 


A new oral cephalosporin 








offering tangible clinical benefits... 
-plus b.i.d. convenience 


DESCRIPTION: DURICEF® (cefadroxil monohydrate) is a semisynthetic cepha- 


losporin antibiotic intended for oral administration. It is a white to yellowish-white 
crystalline powder. It is soluble in water and it is acid-stable. It is chemically des- 
ignated as 7-[[D-2-amino-2-(4-hydroxyphenyl)acety!Jamino |-3-methyl-8-0xo-5- 
thia-1-azabicyclo[4.2.0 Joct-2-ene-2-carboxylic acid monohydrate. It has the 
following structural formula 
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Clinical Pharmacology — DURICEF (cefadroxil monohydrate) is rapidly ab- 
sorbed after oral administration. Following single doses of 500 and 1000 mg 
average peak serum concentrations were approximately 16 and 28 mcg. /ml., re- 
spectively. Measurable levels were present 12 hours after administration. Over 
90 percent of the drug is excreted unchanged in the urine within eight hours 
Peak urine concentrations are approximately 1800 mcg./ml. during the period 
following a single 500 mg. oral dose. Increases in dosage generally produce a 
proportionate increase in DURICEF urinary concentration. The urine antibiotic 
concentration was maintained well above the MIC of all typical urinary patho- 
gens for 12 hours and, in most instances, for 18 hours. 


MICROBIOLOGY: ín vitro tests demonstrate that the cephalosporins are bac- 
tericidal because of their inhibition of cell-wall synthesis. DURICEF is active 
against the following organisms in vitro: 
Escherichia coli 
Proteus mirabilis 


Note— Most strains of Enterococci (Streptococcus faecalis and S. faecium) 
are resistant to DURICEF. It is not active against most strains of Enterobacter 
species, Р morganii, and P vulgaris. It has no activity against Pseudomonas 
or Herella species 


Disc Susceptibility Tests— Quantitative methods that require measurement of 
zone diameters give the most precise estimates of antibiotic susceptibility. One 
recommended procedure (CFR Section 460.1) uses cephalosporin class disc for 
testing susceptibility: interpretations correlate zone diameters of this disc tést 
with MIC values for DURICEF. With this procedure, a report from the laboratory 
of уема aream that the infecting organism is not likely to respond to ther- 
apy. A report of "intermediate susceptibility suggests that the organism would 
be susceptible if the infection is confined to the urinary tract. as DURICEF 
produces high antibiotic levels in the urine 

INDICATIONS: DURICEF (cefadroxil monohydrate) is indicated for the treat- 
ment of urinary tract infections caused by Е. coli, P mirabilis, and Klebsiella 
species 

Note— Culture and susceptibility tests should be initiated prior to and during 
therapy. Renal function studies should be performed when indicated 
CONTRAINDICATION: DURICEF (cefadroxil monohydrate) is contraindicated 
in patients with known allergy to the cephalosporin group of antibiotics. 
WARNING: IN PENICILLIN-ALLERGIC PATIENTS, CEPHALOSPORIN 
ANTIBIOTICS SHOULD BE USED WITH GREAT CAUTION. THERE IS 
CLINICAL AND LABORATORY EVIDENCE OF PARTIAL CROSS- 
ALLERGENICITY OF THE PENICILLINS AND THE CEPHALOSPORINS, 
AND THERE ARE INSTANCES OF PATIENTS WHO HAVE HAD REAC- — 
TIONS TO BOTH DRUGS (INCLUDING FATAL ANAPHYLAXIS AFTER 
PARENTERAL USE). 


Klebsieila species 


Any patient who has demonstrated a history of some form of allergy, particularly 
to drugs, should receive antibiotics cautiously and then only when absolutely 
necessary. No-exception should be made with regard to DURICEF (cefadroxil 
monohydrate) 

PRECAUTIONS: Patients should be followed carefully so that any side-effects 
or unusual manifestations of drug idiosyncrasy may be detected. If a hypersensi- 
tivity reaction occurs, the drug should be discontinued and the patient treated 
with the usual agents (e.g., epinephrine or other pressor amines, antihistamines, 
or corticosteroids). 

DURICEF (cefadroxil monohydrate) should be used with caution in the presence 
of markedly impaired renal function (creatinine clearance rate of less than 

50 ml/min/1.73 М2). (See Dosage and Administration.) In patients with known or 
suspected renal impairment, careful clinical observation and appropriate labora- 
tory studies should be made prior to and during therapy. 

Prolonged use of DURICEF may result in the overgrowth of nonsusceptible or- 
ganisms. Careful observation of the patient is essential. If superinfection occurs 
during therapy. appropriate measures should be taken. 

Positive direct Coombs tests have been reported during treatment with the 
cephalosporin antibiotics. In hematologic studies or in transfusion cross- 
matching procedures when antiglobulin tests are performed on the minor side or 
in Coombs testing of newborns whose mothers have received cephalosporin an- 
tibiotics before parturition. it should be recognized that a positive Coombs test 
may be due to the drug. 

USAGE IN PREGNANCY: Although no teratogenic or anti-fertility effects were 
seen in reproductive studies in mice and rats receiving dosages greater than the 
normal human dose, the safety of this drug for use in human pregnancy has not 
been established. The benefits of the drug in pregnant women should be 
weighed against a possible risk to the fetus. 

ADVERSE REACTIONS: Gastrointestinal— The most frequent side-effect has 
been nausea. It was infrequently severe enough to warrant cessation of therapy. 
Administration with food decreases nausea and does not decrease absorption. 
Diarrhea and dysuria have also occurred. 

Hypersensitivity— Allergies (in the form of rash, urticaria, and angioedema) 
have been observed. These reactions usually subsided upon discontinuation of 
the drug 

Other reactions have included genital pruritus, genital moniliasis, vaginitis, and 
moderate transient neutropenia. 

DOSAGE AND ADMINISTRATION: DURICEF (cefadroxil monohydrate) is acid 
stable and may be administered orally without regard to meals. Administration 
with food may be helpful in diminishing potential gastrointestinal complaints oc- 
casionally associated with oral cephalosporin therapy. 

Adults— The usual adult dose is one g. (two 500 mg. capsules) two times per 
day for patients with normal renal function. In patients with renal impairment, the 
dosage of cefadroxil should be adjusted according to creatinine clearance rates 
to prevent drug accumulation. The following schedule is suggested. In adults, 
the initial dose is 1000 mg. of DÜRICEF (cefadroxil monohydrate) and the main- 
tenance dose (based on the creatinine clearance rate [ml/min/1.73M"]) is 

500 mg. at the time intervals listed below 


Creatinine Clearances Dosage Interval 


0-10 ml/min 36 hours 
10-25 ml/min 24 hours 
25-50 ml/min 12 hours 


Patients with creatinine clearance rates over 50 ml/min may be treated as if they 
were patients having normal renal function. 

Children— Dosage and safety have not yet been established in children. 

HOW SUPPLIED: DURICEF* (cefadroxil monohydrate) capsules 500 mg. for 
oral administration in an opaque maroon cap and opaque white body No. O hard 
gelatin capsule. On each half capsule printed in black is "MJ" and "500." Avail- 
able in bottles of 24 capsules (NDC 0087-0784-41) and 100 capsules (NDC 
0087-0784-42) U.S. Patent Re— 29.164 
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Ueber die Ursachen der normalen und pathologischen 


Lagen des Uterus 


ALWIN KARL MACKENRODT 
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During the nineteenth century numerous surgical 
measures were employed to treat uterine prolapse, but 
with little success. To a great extent the surgical ap- 
proach to this problem was handicapped by incomplete 
understanding of the supports of the uterus. The 
structures which were believed to be responsible for the 
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uterine position included the broad, round, and utero- 
sacral ligaments, the uterine muscle itself, the pelvic 
connective tissue and peritoneum, and the woman's 
posture. Mackenrodt, of Berlin, first presented a de- 
finitive description of pelvic connective tissue and de- 
tailed the structure of the transverse cervical ligaments 
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(which incidentally is not a true ligament), also known 
as the cardinal or Маскепгоагѕ ligaments. In addi- 
tion, he correlated uterine procidentia with specific 
anatomic derangements. He used the cadaver of an 
8-month-old fetus to delineate these structures, noting: 
"1f, in the pelvis of the newborn, one exposes this part 
of the pelvic fascia, which is readily accessible because it 
lies in large part directly under the pelvic peritoneum, 
then firm, bandlike, fibrous processes can be isolated, 
which attach directly to the uterine cervix, vagina, rec- 
tum, and bladder. These bands, arranged systemati- 
cally, carry complex muscular elements as well as 
numerous bundles of elastic fibers, as shown by micro- 
scopic examination . .. . This whole ligamentous appa- 
ratus appears so excellent and extensive that it is quite 
surprising that it has not been recognized previous- 
ly .... Figure 6 is a median sagittal section through the 
pelvis of an eight-month-old fetus . . . . The dotted line 
of the corpus shows the line of attachment of the broad 
ligament... . Alongside the vertebrae the pelvic fascia 
is seen, with stout bundles of fibers emanating from it 
and inserting into the right side wall of the cervix. 
Above, this changes into a mass of fibers arranged in a 
flat band, which is bounded by the divided broad liga- 
ment of the uterine corpus. These masses of fibers ex- 
tending from the pelvic fascia to the side of the cervix 
assume an important and independent position, so that 
we must sharply separate them generically from the 
broad ligament of the corpus.... We are therefore 
justified in distinguishing the cervical ligament from 
the peritoneal fold of the corpus. Because of the 
anatomic and physiologic differences we no longer 
speak of the whole lateral ligamentous structure of the 
cervix as the transverse or lateral cervical ligament... . 
The purely connective tissue and muscular transverse 


cervical ligament is the principal means of support of 


the uterus . . . .” Although Mackenrodt emphasized the 
anatomic description of the transverse cervical liga- 
ment, he applied these observations to an interpreta- 
tion of normal uterine position. He continued: "In the 
resting state, when the intra-abdominal pressure is 
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least, the cervix is held, by its ligamentous apparatus, in 
its embryonic position, that is, in an arch concave an- 
teriorly, and indeed in such a way that the uppermost 
quarter of the cervix is directed almost anteriorly, 
pointing toward the symphysis. The uterine corpus 
continues straight in this direction, its axis indeed di- 
rected toward the symphysis .... Now the natural re- 
sult of the typical anterior position of the cervix in its 
ligamentous apparatus is that with every increase of the 
intra-abdominal pressure the typical position of the 
uterus in anteversion-flexion is strengthened corre- 
spondingly.... Neither pregnancy, labor, nor the 
puerperium can produce any change in this position of 
the pelvic viscera, provided that nothing disturbs the 
involution of the organs. Not only can the birth process 
occur without producing serious lesions of the ligamen- 
tous apparatus, but the characteristic insertion of the 
genital canal in the closure apparatus of the external 
pelvic aperture makes it obvious that stretching of the 
cervical ligaments does not even occur in the course of 
labor .... The mobility of the vagina is very slight, be- 
cause of the tighter and shorter attachments of its side 
walls to the pelvic fascia .... If the ligamentous ap- 
paratus is relaxed or stretched, its physiologic elasticity 
is lost and the genitalia descend lower and retain this 
prolapsed position. The prognosis for spontaneous 
correction depends on the degree and duration of the 
attenuation of the ligaments. The prognosis is usually 
rather poor, therefore, because the tendency is not 
very great for reversal of the changes in the stretched 
ligaments and for strengthening of the relaxed ones." 
Mackenrodt, a leader in German gynecology, also de- 
scribed an operative procedure for uterine prolapse 
and elongation of the cervix (a forerunner of the Man- 
chester operation), a vaginal fixation procedure for 
uterine retroversion, a technique for plastic creation of 
the congenitally absent vagina, a modified vesicovagi- 
nal fistula repair, vaginal hysterectomy with morcella- 
tion for uterine leiomyoma, as well as hysterectomy 
with wide dissection of the parametrial tissue for carci- 
noma of the cervix. 
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` Pharmacologic inhibition of preterm labor 


STEVE N. CARITIS, M.D. 
DANIEL I. EDELSTONE, M.D. 


EBERHARD MUELLER-HEUBACH, M.D. 


Pilisburgh, Pennsylvania 


Preterm labor is responsible for a majority of cases of perinatal morbidity and deaths. Prevention of 
preterm labor is not usually possible; thus pharmacolcgic treatment is the only recourse available. 
Numerous agents have been used to treat preterm labor, but none has proved to be superior. This 
report reviews the current information available about the pharmacology of labor-inhibiting drugs and 
discusses the clinical approach to the management o^ preterm labor. (AM. J. OBSTET. GYNECOL. 


133:557, 1979.) 


RECENT IMPROVEMENTS in neonatal intensive care 
have resulted in reductions in neonatal morbidity and 
death. An increase in neonatal survival has been most 
apparent in infants with birth weights greater than 
1,500 grams but survival rates have also improved in 
smaller infants.'"* Despite these considerable gains in 
neonatal outcome, the impact of preterm delivery cn 
the perinatal mortality rate is staggering. Although ac- 
counting for a relatively small percentage of total 
births, infants born prior to term account for a majority 
of neonatal deaths.? In addition, a disproportionately 
large percentage of preterm infants suffers significant 
neonatal morbidity and long-term sequelae such as 
motor and intellectual handicaps."? 

The incidence of preterm birth can be reduced only 
by adequate prenatal care with active treatment of fac- 
tors that predispose pregnant women to preterm 
labor. When preventative measures fail, pharmaco- 
logic suppression of preterm labor is commonly uncer- 
taken since significant decreases in neonatal morbidity 
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and death may be realized with the addition of one or 
two weeks of intrauterine existence. An enormous 
amount of basic and clinical research on labor-inhibit- 


. ingagents has recently appeared, making the subject of 


labor inhibition a very confusing one. This review will 
discuss the clinical approach to the treatment of pre- 
term labor and will summarize the pertinent informa- 
tion currently available about labor-inhibiting drugs. 


Preterm labor—Definition, incidence, and etiology 


In this review, “preterm” will refer to events occur- 
ring prior to the onset of the thirty-seventh week of 
amenorrhea (259 days).!° | 

In the United States їп 1989, 9.8% of pregnancies 
ended prior to 37 weeks of amenorrhea. The incidence 
of preterm birth was higher in black women (18.696) 
than in white women (8.396).!! Similar statistics were 
reported from 40 states and the District of Columbia in 
1975. In Britain in 1970, 6.4% of all births were pre- 
term whereas only 3.3% of all births in East Germany 
in 1974 were preterm.? 

Table I lists some conditions which occur with in- 
creased frequency in cases of preterm labor; such as- 
sociations, however, do not necessarily indicate causal- 
ity. In some cases, a direct cause-and-effect relationship 
is obvious, such as iatrogenic causes of preterm labor, 
but in other cases the relationship is less clear. The 
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Table I. Factors implicated in preterm labor 





Maternal: 
Severe systemic diseases 
Endocrine disorders 
Trauma = 
Orgasm 
Socioeconomic status 
History of preterm birth 
Genital infection 
Fetoplacental: 
' Genetic abnormalities 
Fetal death 
Abruptio placentae 
Placenta previa 
Uterine: 
Overdistention 
- Malformation 
Infection 
Foreign body 
Rupture of membranes 
Cervical trauma 
Other: 
latrogenic 


majority of cases of preterm labor are without apparent 
cause. '?: ! Iatrogenic reasons for preterm delivery are 
most often due to fetal compromise or deteriorating 
maternal condition, or both. Many infants, however, 
are delivered electively prior to term because of an 
error in estimated gestational age. The use of fetal ul- 
trasonic cephalometry and tests of fetal pulmonary ma- 
turity have reduced the incidence of such errors in 
most institutions, but considerable room for improve- 
ment still exists." Acute systemic illnesses such as 
pyelonephritis and febrile viral infections may be as- 
sociated with increased uterine contractility and pre- 
term labor. Severe chronic systemic illnesses, such 
as chronic renal or cardiac disease or chronic hyper- 
tension, have been associated with delivery of low- 
birth-weight infants, but frequently it is unclear 
whether such infants are also preterm. Preterm labor 
commonly occurs in patients with untreated hyperthy- 
roidism,'* hyperparathyroidism,!5 or hyperadrenocor- 
ticism.!7 Blunt injuries or penetrating wounds of the 
abdomen or uterus are obviously hazardous to the 
maintenance of pregnancy. Increased uterine contrac- 
' tions and an increased incidence of prematurity have 
been reported in women experiencing orgasm in late 
pregnancy.'® ? Several indicators of maternal socio- 
economic status have been repeatedly linked to pre- 
term labor. According to some studies, maternal nutri- 
tion, hygiene, sexual habits, race, age, medical care, 
"working habits, drug usage, and smoking habits influ- 
, ence the incidence of low-birth-weight infants, but in 
many of these studies a distinction between preterm, 
appropriately grown infants and term growth-retarded 
infants has not been made.” ™ Retrospective analysis 
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of the data of the First British Collaborative Study has 
indicated that low maternal age, disadvantaged social 
status, low maternal weight, single marital status, and 
smoking are associated with an increased incidence of 
preterm birth. Maternal parity and height do not influ- . 


: ence the duration of pregnancy. The incidence of pre- 


term labor and delivery of low-birth-weight infants is 
increased in women who have previously experienced 
these events.” Although a clear relationship between 
vaginal infections and preterm labor has not been es- 
tablished, certain organisms such as the genital myco- 
plasmas are isolated more frequently from the cervices 
of patients with a history of preterm labor.” 

Genetic abnormalities of the fetus may be associated 
with preterm labor. Fetal death usually results in deliv- 
ery of the fetus within two weeks. There is an increased 
incidence of preterm labor in patients with antepartum 
hemorrhage from placenta previa or abruptio pla- 
centae.?^ ™ Overdistention of the uterus from multiple 
pregnancy or polyhydramnios frequently results in 
preterm labor. The rate of preterm delivery in twin 
gestation ranges from 30% to 47%,” and in compari- 
son to uncomplicated pregnancy polyhydramnios is as- 
sociated. with preterm labor twice as ойтеп, Uterine 
malformation is commonly associated with preterm 
delivery.” The risks of spontaneous abortion and pre- 
term delivery are increased when an intrauterine con- 
traceptive device is in place during conception and 
pregnancy.?* *? Reports from Europe and Britain sug- 
gest that the risk of preterm birth may be increased in 
women who have undergone previous induced vaginal 
abortion??? and that mechanical dilatation of the cer- 
vix to greater than 8 mm is responsible.? In a report 
from the United States the risk of preterm delivery 
following induced vaginal abortion was not found to be 
increased.?? Finally, although premature rupture of the 
fetal membranes precedes preterm labor in approxi- 
mately 15% to 30% of cases,’® '? the factor(s) responsi- 
ble for the rupture of membranes should be consid- 
ered to be causative in the initiation of labor and the 
sudden loss of amniotic fluid only represents the 
mechanism by which this occurs. 


Selection of patients for the inhibition of - 
preterm labor 


The use of labor-inhibiting drugs presupposes the 
presence of preterm labor, but commonly this diag- 
nosis is difficult to make with certainty. Ideally, some 
change in cervical dilatation or effacement should be 
present, but since labor inhibition is less likely to suc- 
ceed when these changes have occurred, the diagnosis 
of preterm labor is frequently based on contraction 
frequency alone. Most often, contractions of at least 30 
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seconds' duration occurring every 10 minutes for 30 to 
60 minutes are required for а diagnosis.?**? Unfortu- 
nately, diagnoses of preterm labor which are based 
solely on contraction frequency are inherently inaccu- 
rate because the degree of cervical dilatation and ef- 
facement and whether or not the membranes are rup- 
tured are not considered. Data from clinical studies 
indicate that pregnancy is maintained beyond the 
period of observation in approximately 40% to 70% of 
women in supposed preterm labor who are treated 
with placebo.*® 47 Thus, clinical studies that use con- 
traction frequency alone to diagnose preterm labor will 
have high success rates because many patients will not 
be in true preterm labor. To make a diagnosis of pre- 
term labor we require that: (1) uterine contractions 


occur every 7 to 10 minutes, last at least 30 seconds, ` 


and be present for at least 60 minutes in (a) the primi- 
gravid patient with intact membranes in whom the 
cervix is uneffaced and is dilated less than 3 cm. and 
(b) the multiparous patient with intact membranes in 
whom the cervix is ineffaced and is dilated less than 4 
cm; (2) uterine contractions be present in (a) the 


primigravid patient at 3 cm or more and the mul-. 


tigravid patient at 4 cm or more of cervical dilatation, 
(b) anv patient with either ruptured membranes or 
cervical effacement of 7596 or more, and (c) any patient 
with progressive cervical dilatation or effacement. 
The gestational age at which labor inhibition has 
been undertaken ranges from 20 to 24 weeks as the 
lower limit and 34 10 36 weeks as the upper limit. "= *» 
Preterm labor prior to 17 weeks should not be treated 
because of the high incidence of genetic abnormalities 
in these early abortuses.*® * Between 17 and 24 weeks, 
the incidence of congenital anomalies is not high; thus 
the inhibition of labor in this group should not be 
excluded solely because of the possibility of delivering a 
fetus with a congenital abnormality. The upper gesta- 
tional age limit for labor inhibition is determined in 
part by the gestational age at which neonatal survival 
approaches that of the term infant. Consideration is 
also given to the clinical situation and the potential ma- 
ternal and fetal effects of drug therapy, as well as the 
value of the lecithin/sphingomyelin ratio and the status 
of the membranes. Between 32 and 36 completed 
weeks, a leathin/sphingomyelin ratio indicative of fetal 
pulmcnary maturity may mitigate against the use of 
laborinhibiting drugs, particularly in those cases in 
which labor inhibition may be associated with some risk 
to the mother or fetus. It must be recognized, however, 
that pulmonary maturity in the neonate does not as- 
sure maturity of other organ systems and therefore the 
decision not to treat a woman in preterm labor should 
not be made wholly on the basis of a "mature" leci- 
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Table II. Obstetric and medical contraindications 
to the inhibition of preterm labor at the 
University of Pittsburgh 


. Eclampsia/severe pre-eclampsia 

. Abruptio placentae 

Fetal anomaly incompatible with life 
. Dead fetus 

Chorioamnionitis 

Severe chronic hypertension* 

. Severe chronic renal disease* 

. Severe heart diseasé* 

. Fetal growth retardation* 

. Fetal distress* 
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* Relative contraindications. 


Table III. Mode of action of labor-inhibiting drugs 


Blockade or suppression of synthesis or release 
of recognized myometrial stimulant: 
Ethanol 
Prostaglandin inhibitors 
Altered myometrial response to stimulation: 
Magnesium sulfate 
Beta-adrenergic receptor stimulants ` 
Diazoxide 


thin/sphingomyelin ratio. The risks of labor inhibition 
in women with intact membranes relate primarily to 
the effect of the labor-inhibiting drug on the mother 
and the fetus or newborn infant and the risk that pro- 
longation of pregnancy may force the fetus to stay 
in an unfavorable environment. 

The management of pregnant women with rupzured 
membranes and preterm labor is controversial; treat- 
ment varies from labor inhibition to prompt deliv- 
ery.?* 9 When labor-inhibiting agents are used in cases 
of ruptured membranes, the increased risk of chorio- 
amnionitis and drug ineffectiveness must be added to 
those risks enumerated for cases with intact mem- 
branes. Although labor inhibition is less effective once 
the membranes have ruptured,** * labor can be in- 
hibited for 24 to 48 hours in a large percentage of 
cases.** ^ The purpose of inhibiting labor for such а 
short period is to prolong pregnancy sufficiently so that 
corticosteroids may be administered to the mother. 
This approach is suggested by the data of Liggins and 
Howie?" >! which indicate that the risk of death from 
hyaline membrane disease in preterm infants is sig- 
nificantly reduced if corticosteroids are administered to 
the mother at least 18 hours prior to delivery. 

Medical and obstetric contraindications to the inhi- 
bition of labor must be excluded prior to the use of any 
labor-inhibiting drug. The contraindications in use at 
our institution are listed in Table II. The first five con- 
traindications are absolute whereas the remaining ones 
are relative contraindications and may be waived in cer- 


560 Caritis, Edelstone, and Mueller-Heubach 


tain situations. For example, fetal distress due to uter- 
ine hyperactivity may be treated with labor-inhibiting 
agents to the benefit of the fetus. Ultimately, the deci- 
sion to inhibit preterm labor should be made only after 
careful assessment of all risks involved for mother and 
fetus. 

Several other contraindications to the inhibition of 
labor have been published in the last seven years in- 
cluding rupture of membranes,'® 3+ 3 cervical dilata- 
tion greater than 4 ст,! 3% 3 cervical effacement in a 
multiparous patient, erythroblastosis,^ ** placenta 
previa,” diabetes mellitus??? ?5 hyperthyroidism,?? 
polyhydramnios,'* ** uterine anomaly,?» °° and con- 
tracted pelvis. As indicated earlier, many investigators 
do not consider the presence of ruptured membranes 


or advanced cervical dilatation or effacement as con- . 


traindications to labor inhibition.** ** In the severely 
rhesus-sensitized pregnancy preterm labor frequently 
follows intrauterine fetal transfusion? and in such 
cases the inhibition of preterm labor is usually desir- 
able. Vaginal bleeding from placenta previa is not 
necessarily a contraindication to labor inhibition unless 
bleeding is excessive and the mother and fetus are in 
jeopardy. Bleeding from placenta previa is frequently 
aggravated by uterine contractions and in such cases 
neonatal survival could be improved by the inhibition 
of labor and continued intrauterine existence. Bleed- 
ing from placenta previa must be differentiated from 
bleeding due to abruptio placentae. The latter condi- 
tion is an irreversible process with significant risk to the 
fetus and mother if pregnancy is artifically prolonged. 
Vaginal bleeding of unknown etiology complicated by 
preterm labor should not be treated with labor- 
inhibiting agents because of the possibility of abruptio 
placentae. Preterm labor in patients with diabetes mel- 
litus or hyperthyroidism can be treated if there is no 
evidence of fetal compromise and if there are no ma- 
ternal contraindications to the labor-inhibiting agent. 
Finally, polyhydramnios'® ?* and anomalies of the 
uterus?» 3 have been cited as contraindications to labor 
inhibition. Certainly preterm labor is less likely to be 
treated successfully in these cases, but in the absence of 
fetal jeopardy or fetal anomaly there is no reason why 
preterm labor should not be inhibited. Finally, a pa- 
tient in preterm labor with a contracted pelvis should 
certainly be treated with labor-inhibiting agents. 

Contraindications to the use of each tocolytic agent 
are discussed under the specific agent. 


Pharmacologic agents that inhibit 

uterine activity 

Table III groups agents that inhibit uterine contrac- 
ülity into two categories according to their proposed 


í March 1, 1979 
Am. J. Obstet. Gynecol. 


mode of action. The first group includes agents that 
exert their inhibitory effect by preventing the release 
or synthesis of a known uterine stimulant. This group 
includes ethanol and the prostaglandin inhibitors. The 
second group of labor-inhibiting agents exerts its effect 


-at the myometrial cell. This latter group of agents may 


function by preventing ionic fluxes across the cell 
membrane or by altering calcium transport within the 
cell. They may also directly interfere with the contrac- 
tile proteins of the smooth muscle cell. The mechanism 
of action of each labor-inhibiting agent will be dis- 
cussed under the specific section that describes that 
drug. ` | 

Ethanol. The introduction of ethanol as a labor in- 
hibitor resulted in part from animal studies which indi- 
cated that endogenous oxytocin plays an important role 
in parturition. Using an in vivo bioassay for oxytocin 
activity, Fuchs? demonstrated in pregnant rabbits at 
term that an apparent release of endogenous oxytocin 
initiated intense uterine contractions that resulted in 
prompt delivery of the entire litter. Ethanol inhibited 
oxytocin release? and, when administered intrave- 
nously to pregnant rabbits at term, successfully post- 
poned delivery.” A central effect of ethanol was sup- 
ported by the observation that exogenously adminis- 
tered oxytocin reversed the inhibitory effect of ethanol 
on parturition. A similar effect of ethanol on oxytocin 
release was noted in pregnant rats? 

Pharmacology and physiology. Although the mechanism 
of labor inhibition by ethanol in rabbits and rats is 
clearly related to an effect on endogenous oxytocin, the 
mode of action of ethanol in suppressing preterm 
human labor is uncertain. Early studies using a bioassay 
for oxytocin suggested that in the human, endogenous 
levels of oxytocin were increased during normal 
labor.’ In addition, ethanol was shown to have an in- 
hibitory effect on oxytocin release in the human.”® 
These early findings suggested that oxytocin plays a 
role in human parturition and that endogenous secre- 
tion of the hormone could be suppressed by ethanol, 
providing a means by which human labor could be in- 
hibited. More recently, sensitive radioimmunoassay 
techniques have confirmed the earlier bioassay re- 
sults.*°-® Oxytocin is present during normal labor but 
is absent or present in low concentrations prior to 
labor. Oxytocin concentration in maternal venous 
blood is greatest at delivery; concentrations of the 
hormone are higher with vaginal delivery than with 
repeat cesarean section. Oxytocin is also present in fetal 
cord blood; higher concentrations are present in the 
umbilical artery than in the umbilical vein. Although 
these recent studies indicate that the concentration of 
oxytocin is elevated in maternal blood during labor and 
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Table IV. Studies in which ethanol was used to treat preterm labor | 






52 


Fuchs and associates*! 67 
Mehra and associates™ 50 68 
Graff® 15 7 
Zlatnick and Fuchs 21 81 
Castren and associates!" 50 56 
Watring and associates? 17 41 
Steer and Petrie® 31 45 


*Patients with ruptured membranes excluded. 
t Control patients treated with dextrose. 
$Control patients treated with morphine and secobarbital. 


that the fetus may produce oxytocin, the role of the 
hormone in the initiation or maintenance of labor in 
the human is still unclear and, therefore, the proposed 
mechanism by which ethanol inhibits labor in the 
human is unproved. 

Ethanol may also inhibit labor by directly suppress- 
ing myometrial contractility or by stimulating the re- 
lease of inhibitory substances such as catecholamines or 
by preventing the synthesis or release of a myometrial 
stimulant such as prostaglandin F5,.9 

Clinical research. Several investigators have evaluated 
the effectiveness of ethanol in treating preterm labor 
since Fuchs and associates‘! reported that the drug was 
effective in treating preterm labor (Table IV). In their 
original study in 1967 Fuchs and associates used 
ethanol to treat patients in preterm labor with and 
without ruptured membranes. Treatment prolonged 
pregnancy for 72 hours or more in 6796 of the 52 pa- 
tients with intact membranes but did so in only 6% of 
the 16 patients with ruptured membranes. Ethanol was 
also less effective in cases in which the cervix was di- 
lated more than 8 cm. Subsequent to this publication, 
investigators*? 16 17, 66, 67, 69 have usually excluded from 
their studies patients with ruptured membranes or a 
cervical dilatation greater than 4 cm. 

The studies of Zlatnick and Fuchs,*6 Castren and as- 
sociates," and Watring and associates? used control 
populations that were treated with either dextrose so- 
lutions or sedative medication and bed rest (Table IV). 
Zlatnick and Fuchs indicated that ethanol was sub- 
stantially more effective than dextrose in prolonging 
pregnancy for more than 72 hours (81% versus 31% 
success). The studies of Watring and associates? and 
Castren and associates,*” however, suggest that ethanol 
is not effective in treating preterm labor. Watring and 
associates? did show that ethanol significantly reduced 
uterine contractility in their patients; nevertheless, this 
effect lasted for less than 24 hours. Castren and asso- 
ciates?' infused ethanol for only 6 hours, then gave the 
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Criteria for success 
(days of prolongation) 


0 — 3 
0 — 8 
0 — 8 
21t 31 3 
411 73 7 
18¢ - 50 8 
9t 44 1 


drug orally. The difference in success rates between 
the studies of Castren and associates?! and Zlatnick and 
Fuchs* may be accounted for by differences in criteria 
for success and in ethanol dosage. 

There is a general agreement among studies of 
ethanol that the agent effectively abolishes preterm 
uterine contractions for at least 24 to 48 hours in pa- 
tients with intact membranes and a cervical dilatation 
less than 4 cm. Published reports are contradictory 
about the ability of ethanol to prolong pregnancy for 
longer periods. 

Few data are available by which to judge the ability of 
ethanol to inhibit preterm labor in patients with rup- 
tured membranes. Although Fuchs and associates"! 
and Graff® reported that ethanol was less effective in 
treating preterm labor when the membranes had rup- 
tured, in both these studies the drug successfully in- 
hibited labor for a short time. In the study of Fuchs and 
associates“! the delivery of 44% of patients in preterm 
labor with ruptured membranes was delayed for 24 to 
48 hours by ethanol. Our own experience with ethanol 
is similar. In a 3 month period, 12 patients in preterm 
labor between 26 and 32 weeks with ruptured mem- 
branes were treated with ethanol. In 11 of these pa- 
tients, delivery was postponed for at least 24 hours 
(unpublished observations). 

In two different randomized controlled studies, 
ethanol was less effective than either magnesium sul- 
fate® or ritodrine?? in the inhibition of labor or in the 
prolongation of pregnancy. These studies are consid- 
ered more thoroughly in the sections dealing with 
ritodrine and magnesium sulfate. 

Dosage. Fuchs? utilizes a 10% solution of ethanol in 
5% dextrose. A 10% solution of ethanol is now com- 
mercially available,* although ethanol is not specifically 


' approved for labor inhibition. The initial loading dose 


of 7.5 ml/kg/hour is infused for 2 hours and is followed 


*McGaw Laboratories, Irvine, California. 
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by a maintenance dose of 1.5 ml/kg/hour for 10 to 12 
hours. This regimen produces blood alcohol concen- 
trations of 178 + 42 mg/dl at the end of the loading 
dose and 150 + 45 mg/dl at the end of the mainte- 
nance dose. If contractions recur within 10 hours after 
the last treatment and a second treatment is begun, the 
initial loading dose is reduced according to the formula: 


No. of hours since 
discontinuation 


Reloading dose = loading dose x 10 


"The maintenance dose remains the same. 

Maternal side effects. Ethanol affects almost every 
organ system.” ' The most obvious effect, inebriation, 
is due to the drug's effect on the brain. Legal intoxica- 
tion exists when blood concentrations of alcohol. are 
100 to 150 mg/dl. Concentration of 250 to 300 mg/dl 
are considered to be anesthetic and values above 350 
mg/dl are frequently associated with coma and possibly 
death.*” 7! The blood alcohol concentration reported 
during a single course of labor inhibition ranges from 
40 to 280 тр/ 4129 4°, therefore, most women are overt- 
ly inebriated and may experience respiratory depres- 
sion. Other side effects include nausea, vomiting, cry- 
ing, and restlessness. Nausea and vomiting are more 
common if the initial loading dose is given over a short 
period of time. These usually mild side effects may 
prove to be extremely hazardous in a patient with an 
altered level of consciousness because of the risk of 
aspiration pneumonitis.. Antacids, antiemetics, and 
careful monitoring of both the rate of drug infusion 
and the status of the patient should minimize this risk. 

Alcohol inhibits gluconeogenesis and significant hy- 

. poglycemia may occur if there is substantial depletion 
of hepatic glycogen such as occurs during fasting.” 
Since oral intake is frequently limited in pregnant pa- 
tients in preterm labor, these patients are particularly 
susceptible to hypoglycemia after ethanol treatment. 
Maternal lactacidemia may be observed during alcohol 
infusion.” Although usually mild and not associated 
with significant acidosis, lactacidemia may be severe 
and life-threatening particularly if multiple courses of 

` ethanol are given over a short period.” Ethanol treat- 
ment usually results in mild maternal tachycardia, but 
systolic and diastolic blood pressures are not affected.” 
Hypotension can occur with a high blood concentration 
of alcohol but this is uncommon. The diuretic effect of 

‘alcohol is well recognized. Pregnant women treated 
with alcohol Occasionally have urinary incontinence. 
Dehydration is a potential problem after intravenous 
fluids are stopped. Serum electrolytes may be altered 
during, as well as following, the infusion of ethanol. 

Fetal/neonatal side effects. Alcohol freely traverses the 
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placenta; thus blood concentrations in the fetus are 
similar to those in the mother.” At birth the infant 
may be intoxicated. Such infants may have pronounced 
central nervous system depression if exposed to addi- 
tional depressant medication during labor, delivery, or 
the immediate neonatal period. In most studies, 
neonatal depression has not been a problem," 7? but 


lethargy, apnea, poor tone, and abnormal reflexes may 


occasionally be encountered in the small premature in- 
fant or the infant with unusually high blood levels of 
alcohol. 7* Idánpáàán-Heikkilà and associates? ob- 
tained fetal scalp blood prior to delivery from six 
fetuses whose mothers received alcohol for premature 
labor. Acid-base state, glucose, and immunoreactive in- 
sulin were not significantly altered with a fetal blood 
alcohol concentration of 90 mg/dl. Significant altera- 
tions in these variables were not observed in the 
neonatal period even though the ability of the neonate 
to eliminate alcohol is half that of the mother. 

Several animal studies indicate that alcohol may ad- 
versely affect the fetus. In sheep, fetal myocardial per- 
formance is depressed by blood concentrations of al- 
cohol comparable to those seen clinically. In fetal 
lambs, the drug may cause severe acidosis, hyperlac- 
tacidemia, and depression of the dominant rhythm of 
the electroencephalogram.? Maternal hyperlactaci- 
demia and hyperglycemia also occur after maternal 
administration of alcohol? These studies in sheep are 
at variance with earlier studies in sheep which con- 
cluded that ethanol administered to the mother does 
not adversely affect the fetus.’ 9? Experiments per- 


` formed acutely in rhesus monkeys? have also sug- 


gested that alcohol may be detrimental to the fetus, but 
in these studies, the concentration of alcohol in mater- 
nal and fetal blood was nearly twice as high as that 
reported in the human. The significance of the animal 
studies is uncertain because studies in pregnant women 
indicate that ethanol does not ы cause significant 
problems in neonates. 

Contraindications. Ethanol should not be used in ра- 
tients with uncompensated liver disease. In narcotic 
addicts, liver function shóuld be evaluated prior to use 
of ethanol. The presence of maternal or fetal acidosis 
precludes the use of ethanol for labor inhibition. The 
drug should not be given to reformed alcoholic pa- 
tients. General anesthesia and narcotic medication 
should be avoided when possible if alcohol is used for 
labor inhibition. Ethanol shortens the half lives of di- 
phenylhydantoin and warfarin; therefore, in epilepsy 
or in patients on a regimen of anticoagulant therapy, 
adjustments in the dosage of these medications may be 
necessary.’ Alcohol should be used with caution in 
women with diabetes mellitus because of the risk of 
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hypoglycemia. Hypoglycemia may be severe and pro- | 


tracted if the patient is delivered shortly after alcohol 
therapy, particularly if long- or intermediate-acting in- 
sulin has been given. The loss of the placental hor- 
mones with delivery further aggravates the hypo- 
glycemic effect in diabetic patients t treated with alcohol 
prior to delivery. 

Prostaglandin-inhibiting agents. Prostaglandins oc- 
сиру a pivotal role in human reproduction.9^ 5: 
Whether administered intravenously, orally, or intra- 
amniotically, prostaglandins may elicit uterine contrac- 
tions at any stage of pregnancy. The prostaglandin 
precursor arachidonic acid is capable of inducing mid- 
trimester abortion when injected intra-amniotically.® 
Prostaglandins are present in maternal serum and 
amniotic fluid throughout pregnancy and the concen- 
tration of these substances increases during active 
labor? 89 

Prostaglandin synthesis may be inhibited by several 
acidic, nonsteroid agents and by prostaglandin ana- 
logues. Since prostaglandins appear to be involved in 
the process of human parturition the inhibition of 
prostaglandin synthesis has been suggested as a means 
of modifying the process of parturition. 

Pharmacology and physiology. Antiprostaglandin agents 
may function by preventing the synthesis of prosta- 
glandins or by blocking the action of prostaglandins on 
target organs.”™® The most commonly used prosta- 
glandin inhibitors interfere with prostaglandin synthe- 
sis. Most cells are capable of synthesizing prostaglan- 
dins from essential fatty acid precursors; however, only 
the unesterified form of the fatty acid can be utilized. 
On a cellular level, the concentration of unesterified 
free fatty acids is low and endogenous prostaglandin 
synthesis requires the release of precursor acid from 
cellular phospholipid stores. Lipolytic enzymes such as 
phospholipase regulate the supply of free fatty acids 
for prostaglandin synthesis. Biosynthesis of prosta- 
glandin occurs in a stepwise fashion by a series of mi- 
crosomal enzymes collectively termed "prostaglandin 
synthetase.” 94 Several groups of drugs interfere with 
this synthetase system.°* The nonsteroid anti-in- 
flammatory agents such as aspirin, indomethacin, sali- 
cylic acid, naproxen, and meclofenamic acid irreversi- 
bly inactivate prostaglandin synthetase so that the rate 
of de novo enzyme synthesis mediates the duration of 
action of the inhibitor. 

The potency of an inhibitor of prostaglandin syn- 
thesis is influenced by the organ system studied and 
this variation may relate to differences in prostaglandin 
synthétase activity observed in various tissues. Based on 
studies in tissue homogenates and isolated tissues, the 
potency of some prostaglandin inhibitors is meclo- 


Pharmacologic inhibition of preterm labor 563 


fenamic acid > indomethacin > naproxen > phenyl- 
butazone > aspirin.” Inhibition of prostaglandin syn- 
thesis can be demonstrated very soon after ingestion of 
inhibitor. Prostaglandin synthesis in platelets is re- 
duced within one hour following the ingestion of 600 
mg of aspirin ог 50 mg of indomethacin.” 

Basic and clinical research. In vitro studies with the 
pregnant rat uterus. indicate that prostaglandin an- 
tagonists inhibit spontaneous uterine contractions and 
reduce the amount of prostaglandin produced and re- 
leased by the uterine muscle strips.9* * In the pregnant 
rat, inhibitors of prostaglandin synthesis such as aspi- 
rin, indomethacin, or naproxen prolong both tae time 
of onset of labor and the process of expulsion? 99 
Prostaglandin-inhibiting agents also delay the onset of 
parturition in the subhuman primate.?? 

Lewis and Schulman’ reported that chronic aspirin 
ingestion by pregnant women influenced the onset and 
duration of labor. In a retrospective study of 103 pa- 
tients who ingested high doses (>3,250 mg daily) of 
acetylsalicylic acid for at least the last 6 months of 
pregnancy, these authors reported that the leagth of 
gestation, frequency of postmaturity, and mean dura- 
tion of spontaneous labor were greater when compared 
to these parameters in a group of women with similar 
medical conditions (rheumatoid arthritis, nonspecific 
collagen disease, and degenerative musculoskeletal dis- 
ease) who did not consume aspirin. According to two 
studies with a control group of patients, 600 mg of 
aspirin or 25 mg of indomethacin or both adminis- 
tered every 6 hours significantly prolong the instilla- 
tion-abortion interval in women undergoing abortion 
by intra-amniotic hypertonic saline or hyperosmolar 
urea. 101, 102 

A few reports have suggested that prostaglandin in- 
hibitors reduce uterine contractility in term or preterm 
Іабог. !9- 106 Zuckerman and associates" treated 50 
women of 25 to 36 weeks’ gestation who were in pre- 
term labor with indomethacin suppositories and oral 
tablets. In 80% of women receiving indomethacin, 
uterine contractions were abolished by the drug 
whether the membranes were intact or ruptured. Un- 
fortunately, a control population was not used in this 
study or in any of the studies cited here so that the 
effectiveness of prostaglandin inhibitors in preterm 
labor cannot be determined. Of considerable interest, 
however, is the fact that in the study of Zuckerman and 
associates’ indomethacin successfully inhibited uter- 
ine contractions for more than 7 days in 11 of 13 pa- 


‘tients (85%) with ruptured membranes in preterm 


labor. In nine of these 11 patients, pregnancy was con- 
tinued until term. 
Dosage. Zuckerman and associates! administered 
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1С0 mg of indomethacin rectally and followed this with 
25 mg orally every 6 hours until contractions ceased. 
Repetitive courses of indomethadn were given and 
the total dosage used in their study ranged from 200 to 
1,100 mg. In the United States, none of the prosta- 
glandin-inhibiting agents is approved for use in pre- 
term labor. 

Maternal side effects. There are numerous potential 
side effects from prostaglandin inhibitors because of 
the ubiquitous nature of the prostaglandins. These in- 
, clude effects on the gastrointestinal tract, central ner- 
vous system, hematologic and cardiovascular systems, 
eye, liver, kidneys, and spine.’ The most serious po- 
tential side effects are peptic ulceration, gastrointesti- 
nal perforation, bleeding, thrombocytopenia, and al- 
lergic reactions. Nausea, dizziness, vertigo, headache, 
and allergic manifestations are commonly seen, but 
these side effects are usually mild. Most side effects are 
related to the dose of the drug and to the duration of 
therapy. Chronic ingestion of aspirin by pregnant 
women increases the incidence of anemia and ante- 
partum and intrapartum hemorrhage." Postpartum 
hemorrhage occurred in three of 16 women who re- 
ceived a single 100° mg suppository of indomethacin 
during early term labor.'^ Women undergoing mid- 
trimester abortion and concomitantly receiving pros- 
taglandin inhibitors are at increased risk of postpartum 
hemorrhage.!09. 110 Nausea, vomiting, dyspepsia, and 
allergic rashes have been observed in pregnant women 
in preterm labor treated briefly with prostaglandini in- 
hibitors. 10% 108 

Fetal/neonatal side effects. The risks to the fetus and 
neonate from exposure to prostaglandin inhibitors are 
the same as those of adults but in addition some side 
effects and potential risks not observed in adults have 
been reported in the fetus and newborn infant. No 
studies have shown indomethacin to be teratogenic, but 
in rats the drug produces neuronal necroses in the 
brain.!!! This may be due to a reduction in cerebral 
blood flow.!'? Unlike indomethacin, however, aspirin is 
teratogenic in several animal species.!? Although ret- 
raspective studies in humans suggest that aspirin may 
produce human malformations,!!^!!$ a prospective 
study of women consuming aspirin throughout preg- 
nancy showed that aspirin ingestion during pregnancy 


did not increase the incidence of congenital malforma- 


tion.!!* Insufficient data are available to evaluate the 
teratogenic potential of short-term prostaglandin in- 
hibition during the perinatal period. 

The effect of chronic aspirin ingestion during preg- 
nancy on perinatal mortality is controversial. Turner 
and Collins!" reported an increase in the perinatal 
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mortality rate but Shapiro and associates,!5 in an 
analysis of data from the Collaborative Perinatal Proj- 
ect, could not demonstrate any adverse effect of 
chronic aspirin ingestion on the perinatal mortality 
rate. Ingestion of salicylates during the latter stages of 
pregnancy may produce abnormalities in fetal platelet 
function and may rarely result in neonatal hemor- 
rhage. 119—121 

Inhibition of prostaglandin synthesis may interfere 
with the normal mechanisms of transition from fetal to 
neonatal life. This is not unexpected since prostaglan- 
dins affect umbilical blood flow'” and vascular resis- 
tance in the placenta, ductus arteriosus, and pulmo- 
nary vessels.!?? In animal fetuses, prostaglandin inhibi- 
tion is associated with premature closure of the ductus 
arteriosus. Sharpe and associates'?* observed intra- 
uterine contraction of the ductus arteriosus in rat 
fetuses whose mothers received a single dose of in- 
domethacin 12 to 18 hours prior to delivery. Similar 
results have been reported in rabbit and sheep fetuses 
exposed to prostaglandin inhibitors. 7$ Prostaglan- 
din inhibitors may.also affect the fetal and neonatal 
response to hypoxia. Neonatal goats and calves and 
adults dogs compared with control animals exposed to 
indomethacin demonstrate a greater rise in pulmonary 
vascular resistance following a hypoxic stimulus.!?^ 18 
Manchester and associates? reported two cases of 
transient primary pulmonary hypertension in two 
human neonates whose mothers received indometha- 
cin prior to delivery. These authors suggested that the 
inhibition of prostaglandin synthesis by indomethacin 
led to an exaggerated pulmonary vascular response to 
hypoxia with resultant pulmonary hypertension. 

There are few data on infants exposed to prosta- 
glandin inhibitors during the treatment of preterm 
labor. Congenital anomalies, premature closure of the 
ductus arteriosus, pulmonary hypertension, or an ex- 
aggerated response to hypoxia were not reported 
in those infants exposed to prostaglandin-inhibiting 
drugs during pregnancy.” The number of cases 
studied, however, was very small and detailed descrip- 
tions of pathologic and clinical findings were not re- 
ported. The potentially serious side effects of the pros- 
taglandin inhibitors mitigate against the routine use of 
these agents in obstetrics until additional animal and 
human studies have been performed. 

Contraindications. Prostaglandin-inhibiting agents 
should not be used in patients with active gastrointesti- 
nal lesions or in patients with a history of recurrent 
gastrointestinal lesions. Aggravation of epilepsy and 
psychiatric disturbances have been reported with the 
use of prostaglandin inhibitors; therefore, such agents 
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should be used cautiously in these conditions. Gastritis 
commonly occurs following ingestion of prostaglandin 
inhibitors, therefore, concomitant use with ethanol 
should be avoided. Patients in whom aspirin induces 
asthma, rhinitis, or urticaria should not receive nonste- 
roid anti-inflammatory drugs for labor inhibition be- 
cause of potential cross-sensitivity.™ 

Magnesium sulfate. The inhibitory effect of magne- 
sium sulfate on uterine muscle contractility has been 
recognized for over 50 years. This knowledge com- 
binec with the enormous clinical experience with mag- 
nesium sulfate in patients with pre-eclampsia has un- 
doubtedly provided an impetus to use the drug in cases 
of preterm labor. 

Pharmacology and physiology. In vitro studies have 
demonstrated conclusively that magnesium abolishes 
uterine contractions." 3 The mechanism by which 
magnesium exerts its relaxant effect on smooth muscle 
differs from that by which the ion paralyzes skeletal 
muscle. In skeletal muscle, magnesium inhibits release 
of acetylcholine at the motor-nerve terminal, thus pre- 
venting translation of the nervous impulse to me- 
chanical action. In smooth muscle, however, ‘acetyl- 
choline is not necessary for spontaneous activity anc 
contractions are not dependent on nervous innerva- 
tion; therefore, magnesium must affect smooth muscle 
contractions by a direct effect on the muscle cell. Mar- 
shall has demonstrated in vitro that magnesium de- 
creases the frequency of action potentials and de- 
creases the force of contraction in uterine smooth 
muscle. Magnesium also uncouples excitation and con- 
traction in smooth muscle, i.e., action potentials pro- 
duced by electrical stimulation do not result in muscle 
contraction. A direct effect of magnesium on the con- 
tractile elements may also contribute to the reiaxan: 
effect of the drug on smooth muscle.'?! 

Basic and clinical research. Hall and associates?! have 
reported that magnesium sulfate in a concentration ог 
9.6 to 12.0 mg/dl (1.0 mEq/L equals 1.2 mg/dl) com- 
pletely inhibits spontaneous contractility of uterine 
muscle strips from pregnant humans. This inhibition i5 
dose related.?* 1 In pregnant women, magnesium at 
a serum concentration of 4 to 8 mg/dl effectively re- 
duces uterine contractility. Both oxytocin-in- 
duced and spontaneous uterine contractions are sup- 
pressed by the drug." 


Clinical studies of the effects of magnesium sulfate in 


preterm labor are extremely scarce. Steer and Petrie? 
in a partially randomized study compared the labor- 
inhibiting effects of alcohol, magnesium sulfate, and 
596 dextrose in water. Patients received either magne- 
sium sulfate or ethanol randomly, but the control 
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group of nine patients who received only glucose was 
selected from the general population. Treatment was 
considered to be successful if contractions stopped for 
24 hours or more. Their study included only patients 
with intact membranes and with a cervical dilatation of 
4 cm or less. Success was seen in 45% of patients zreated 
with alcohol, 77% of patients treated with magnesium 
sulfate, and 45% of patients receiving only dextrose in 
water. If more stringent criteria for success were used 
(prolongation of pregnancy for 1 week or more), suc- 
cess rates were 42% for alcohol, 74% for magnesium 
sulfate, and 33% for 5% dextrose in water. Although 
the small number of control patients and the absence of 
a fully randomized protocol limit the conclusions that 
can be drawn from this study, the data do suggest that 
magnesium sulfate is superior to ethanol for the treat- 
ment of preterm labor. 

Clinical studies have demonsirated that magnesium 
sulfate inhibits spontaneous and oxytocin-augmented 
term labor? 133 but additional controlled studies in 
patients with preterm labor are required to establish 
the usefulness of magnesium sulfate as a labor- 
inhibiting agent. The relative safety of magnesium sul- 
fate and the large obstetric experience with its use 
make it a rather convenient agent for labor inhibition 
although it is not approved by the Food and Drug 
Administration (FDA) for that purpose. 

Dosage. Steer and Petrie® gave 4 gm of a 10% solu- 
tion of magnesium sulfate intravenously as an initial 
loading dose. The initial injection was given slowly 
enough to avoid flushing and vomiting. A maintenance 
infusion of 2 gm per hour was maintained until uterine 
contractions stopped or until labor progressed to an 
irreversible stage. If contractions reappeared, the 
maintenance infusion was restarted. The serum con- 
centrations achieved with this protocol have not been 
reported. There are insufficient data available to de- 
termine if intramuscular or combined intramuscular 
and intravenous administration of magnesium sulfate 
inhibits uterine contractility. | 

Maternal side effects. Because of its peripheral vaso- 
dilatory effects the intravenous infusion of magne- 
sium sulfate results in a sensation of warmth and flush- 
ing. Rapid injection of the drug commonly produces 
transient nausea, headache, and palpitations. Perspira- 
tion, nystagmus, dizziness, and dryness of the mouth 
have also been reported with magnesium sulfate infu- 
sion. The knee-jerk reflex disappears at a serum con- 
centration of 10 to 12 mg/dl; therefore, testing the 
reflex frequently should prevent excessive toxicity. 
Respiration is depressed when the plasma concentra- 
tion of magnesium reaches 12 to 15 mg/dl. At serum 


+ 


566 Caritis, Edelstone, and Mueller-Heubach 


5 9 
А в а 
он =O- CH — Сн, —— NH — Cha 
А | 
on” 
EPINEPHRINE 
“—(С)у—р—к—=—=—=—'—(С) 
он бн, сн, 
ISOXSUPRINE 
ox— O- oe — NH — cH, — =„—(Су— 
он сну | 
RITODRINE 
н 
ет — tl, — MH — € — Cha 
"T d Clty 
SALBUTAMOL 
он 
\ ө 
O- йын йу. 
"m 0н Ch. 


TERBUTALINE 


0н 
\ : 
(О) а-а нн, (О) 
И. | 
0H 0H CH, 
FENOTEROL 


Fig. 1. Chemical structure of epinephrine and related beta- 
adrenergic receptor stimulants. 


concentrations of 6 to.12 mg/dl an increased P-R inter- 
val and QRS duration and an increase in height of the 
T wave in the electrocardiogram are observed, but 
cardiac arrest does not occur until a serum concentra- 
tion of magnesium of 30 mg/dl is reached. 99: 137 
Fetallneonatal side effects. Maternal administration of 
magnesium sulfate usually does not compromise the 
neonate but isolated reports of neonatal depression 
have арреагеа.!88—!4 The concentration of magnesium 
in umbilical cord blood is similar to that of maternal 
blood at delivery but Apgar scores are not related to 
the concentration of magnesium in cord blood. There 
is a correlation between the duration of therapy to the 
mother and the risk of neuromuscular depression in 
the newborn infant. 149 Serious side effects in the 
` mother or neonate are not likely if prior to delivery the 
reflexes are checked hourly, the hourly urine output 
exceeds 30 ml, the respiratory rate exceeds 14/minute, 
and respiratory depressants such as morphine are not 
given during magnesium therapy. Periodic measure- 
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ment of the concentration of magnesium іп serum will 
also minimize the risk of adverse side effects. 
Contraindications. Magnesium sulfate should. not be 
administered to patients with heart block or myocardial 
damage. Since renal excretion is the primary route of 
drug elimination, magnesium should. be used with cau- 
tion in patients with seriously impaired renal function. 
Magnesium sulfate should not be administered con- 
comitantly with barbiturate, narcotic, or hypnotic 
drugs because of the risk of карашту depres- 
sion. 136, 137 
Beta-adrenergic receptor stimulants. Rucker’ in 
1925 noted that small doses of epinephrine inhibited 
uterine hyperactivity; however, the transient nature of 
the response and the marked cardiovascular side ef- 
fects of the drug limited its use in the treatment of 
preterm labor. Efforts to produce an epinephrine-like 
compound which lacked the cardiovascular-stimulating 
effect of epinephrine culminated in the synthesis of 
isoxsuprine. This agent has proved to be an effective 
inhibitor of uterine contractility but its cardiovascular 
side effects have made it less than ideal for treating 
preterm labor. The first generation of clinically useful 
adrenergic stimulants such as isoxsuprine, orcipren- 
aline (metaproteranol), Cc25, and isoprenaline is being 
supplanted by such agents as fenoterol, ritodrine, sal- 
butamol, and terbutaline. The latter agents compared 
with the earlier generation of beta-adrenergic receptor 
stimulants are longer lasting, more specific for uterine 
muscle, and associated with fewer severe side effects. 
Pharmacology and physiology. In Ahlquist's!** classic 
paper, two kinds of adrenergic receptors, alpha and 
beta, were defined pharmacologically. Alpha-receptor 
stimulation usually resulted in vasoconstriction and 
beta-receptor stimulation most often resulted'in vaso- 
dilatation and cardiac stimulation. Lands‘and associ-, 
ates'# 14$ in 1967 further separated the beta-adren- 
ergic receptors into two types by comparing effector 
response to a variety of catecholamines which were ac- 
tive at the beta-adrenergic receptor site. Beta-] recep- 
tor response was characterized by cardiac acceleration 
and lipolysis whereas beta-2 receptor stimulation re- 
sulted in bronchodilatation, vasodilatation, and muscle 
glycogenolysis. The beta-1 receptors dominated in the 
heart, small intestine, and adipose tissue. The beta-2 
receptors were dominant in the smooth muscle of the 
uterus, blood vessels, bronchioles, and diaphragm. 
The adrenergic receptor interacts with epinephrine 
and norepinephrine so that any agent that is structur- 
ally similar to these naturally occurring catecholamines 
can also react with the beta-adrenergic receptor. Fig. 1 
shows the structural formulas of some of the beta- 
adrenergic agonists that have demonstrated inhibitory 
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effects on uterine contractility. All are structurally simi- 
lar to epinephrine; differences in the effects of these 
agents result from substitutions on the aromatic ring, 
the a and B-carbon, and the terminal amino group. In 
‘general, increasing the size of the alkyl substitution at 
the amino group increases beta-receptor activity. The 
most selective’ beta-2-adrenergic receptor stimulants 
have large amino’ group substitutions. Alpha-adren- 
ergic receptor activity is increased by limiting the size of 
the substitution on the amino group. Hydroxy groups 
at the 3 and 5 position of the aromatic ring confer 


beta-2 receptor selectivity on those compounds with ' 


large amino substitutions. Substitution on the a-carbon 
blocks oxidation by monoamine oxidase (МАО); thus 
the duration of action is prolonged in such com- 
pounds. "7 

The adrenergic receptors are located on the outer 
surface of the target cell. The interaction of an agonist 
and its receptor is specific, rapid, and reversible. In 
smooth muscle the coupling of an agonist with the ad- 
renergic receptor results in activation of adenyl cyclase, 
an enzyme located within the cell membrane. Adenyl 
cyclase accelerates the conversion of adenosine tri- 
phosphate (ATP) to cyclic adenosine monophosphate 
(АМР). Cycli¢ AMP increases the activity of mem- 
brane-bound enzymes known as kinases. The protein 
kinases are active in phosphorylation of a number of 
proteins in the cell membrane and, by some as yet un- 
explained process, this increases the uptake and se- 
questration of intracellular calcium. The reduction cf 
intracellular calcium prevents activation of the con- 
tractile proteins of the muscle cell and results in muscle 
relaxation. '** 149 

For labor inhibition, the ideal beta-adrenergic 
agonist would primarily influence the beta receptors of 
the uterus but minimally influence the beta receptors 
of the heart and blood vessels. The uterine and cardiac 
beta receptors vary considerably in their response to 
beta-adrenergic agents; hence the uterine receptors are 
considered to be primarily beta-2 and the cardiac re- 
ceptors primarily beta-1. The newer beta-adrenergic 
agonists represent attempts to pharmacologically sepa- 


rate uterine inhibition (beta-2 effect) from cardioaccel-, 


eration (beta-1 effect). Unfortunately, the beta-adren- 
ergic receptors in vascular smooth muscle are also 
primarily of the beta-2 variety and uterine suppression 
is accompanied by vascular smooth muscle relaxation 
and, some degree of hypotension, primarily diastolic. 
This hypotension results in reflex cardioacceleration 
and an increase in cardiac output and blood pressure. 
The cardioacceleration noted with these agents may 
also be caused by a direct effect of the beta-adrenergic 
agent on the adrenergic receptors in the heart. The 
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relative effects of a beta-adrenergic agent on the vascu- 
lar, myometrial, and myocardial beta-adrenergic recep- 
tors determine the value of the drug in treating pre- 


. term labor. 


Basic and clinical research. Yn this section, only a few of 
the beta-adrenergic receptor stimulants will be consid- 
ered. Isoxsuprine will be discussed because of its his- 
torical interest and because of its use in this country. 
Ritodrine, salbutamol, and fenoterol are commonly 
used to treat preterm labor in Europe and terbutaline 
has recently received attention in this regard. Only 
ritodrine and terbutaline will be discussed here, but 
this is not meant to imply a superiority of these agents 
over salbutamol or fenoterol. Many of the maternal 
and fetal side effects of the newer beta:adrenergic 
agonists are similar qualitatively but vary quantitatively. 
In general, the contraindications listed at the end of 
this section apply to all of these agents. 

Isoxsuprine.* Isoxsuprine suppresses spontaneous 
and induced uterine contractility in myometrial strips 
from pregnant and nonpregnant women. '?9753? In vivo 
the drug inhibits both spontaneous and oxytocin-aug- 
mented term labor.” !5 Two controlled studies have 
demonstrated that isoxsuprine is effective in treating 
preterm labor. Das'** reported that among 50 women 
with threatened preterm labor delivery was delayed for 
more than 7 days in 72% of patients receiving isoxsu- 
prine but in none treated with bed rest alone. Csapo 
and Herczeg" reported similar results in 36 patients in 
preterm labor with progesterone deficiency. Women 
treated with isoxsuprine experienced postponement of 
delivery for an average of 51 days compared to 18 days 
for the control group of patients. Mean birth weight of 
infants whose mothers received isoxsuprine was 2,954 
grams compared to 2,117 grams for the control group 
of infants. Bishop and Woutersz? and Hendricks and 
associates? have also reported that isoxsuprine effec- 


tively inhibits preterm labor, but a control group of- 


patients was not used in either of these studies. 

Although Castren and associates“ reported that 
isoxsuprine was no better than placebo in prolonging 
pregnancy to 37 weeks or unti] the fetus attained a 
birth weight of 2,500 grams, these investigators infused 
isoxsuprine for only 1 hour compared to 4 hours in the 
study of Das'*4 and 24 hours in the report of Csapo and 
Herczeg." 

Stander and associates!” studied the maternal and 
fetal cardiovascular response to isoxsuprine in patients 
in term labor. Increases of 30 to 50 beats per minute in 
maternal heart rate and 10 to 20 beats per minute in 
fetal heart rate were observed during a 40 minute in- 
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Table V. Studies in which preterm labor was treated with ritodrine 





Wesselius-de Casparis 43 (8) | 77 (70) 38 45 (51) 
Sivasamboo!* 33 70 32 41 
Decelle and Vokaer!® 40 (11) 48 (40) 0 . — 
Renaud and аѕѕосіаѓеѕ!66 64 ` 66 0 — 
Thiery and associates!9? 47 90 0 — 


Numbers in parentheses are the numbers of patients with ruptured membranes or the success rate when patients with ruptured 


membranes are included. 


*Success defined as maintenance of pregnancy for more than 7 days. 


fusion of isoxsuprine at a rate of 0.5 mg per minute. In 
20% of patients severe maternal hypotension led to dis- 
continuation of the infusion. Although a reduction in 
blood pressure commonly occurs during isoxsuprine 
therapy severe hypotension is unlikely if infusion rates 
are less than 0.5 mg per minute. 5-56 

DOSAGE. According to Hendricks"? the usual dos- 
age for the treatment of preterm labor with isoxsu- 
prine is 0.25 to 0.50 mg per minute intravenously. The 
rate and duration of infusion are adjusted according to 
the maternal cardiovascular and uterine response. The 
lateral supine position and intravenous infusion of 
physiologic saline are utilized to minimize the side ef- 
fects. The duration of the intravenous infusion may 
vary from 1 to 24 hours.'5?: 158 With the longer infu- 
sions lower doses of the drug are used after contrac- 
tions have been suppressed. After discontinuation of 
the intravenous infusion, intramuscular therapy with 
isoxsuprine is begun with a dose that varies from 5 to 
20 mg every 3 to 6 hours. The same dose that was given 
intramuscularly is then administered orally after 24 
hours. 

Infusion of isoxsuprine may produce nausea, sweat- 


. ing, drowsiness, headaches, maternal tachycardia, and 


hypotension. Isoxsuprine is not approved for use in 
preterm labor. 

Ritodrine (DU-21220).* Ritodrine isa potent inhibitor 
of myometrial contractility in the попргаміа' and 
gravid term!9^-!5$ and preterm* 154—167 uterus. In term 
labor, the infusion of ritodrine suppresses uterine con- 
tractility without adversely affecting fetal pH, Ро», and 
PCO», '88 

Several studies have reported favorably on the use of 
ritodrine in preterm labor (Table V). Wesselius-de 
Casparis and associates? in a multicenter double-blind 
study found that ritodrine was more effective. than 
placebo in prolonging pregnancy in women in preterm 
labor. A high failure rate was noted if the membranes 


*Yutopar (Pre-Par), 


Philips-Duphar, Amsterdam, The 
Netherlands. 


were ruptured or the cervix was dilated more than 2 to 
8 cm prior to treatment. In patients with intact mem- 
branes pregnancy was prolonged an average of 28 days 
if ritodrine was used for labor inhibition and 17 days if 
placebo was used. With rupture of the membranes, 
ritodrine treatment prolonged pregnancy an average 
of 8.4 days compared to 1.2 days for placebo. The per- 
centage of women in preterm labor who eventually had 
their pregnancies prolonged beyond 37 weeks was simi- 
lar in the ritodrine (23%) and placebo (32%) groups. 
During the period of intravenous therapy with rito- 
drine the maximal average increase in maternal heart 
rate was 32 beats per minute while the maximal aver- 
age decrease in blood pressure was 16 torr. Sivasam- 
boo!* reported that ritodrine was more effective than 
chlordiazepoxide in treating preterm labor. The stud- 
ies of Decelle and Vokaer,'® Renaud and associates, !99 
Thiery and аѕѕосіа!еѕ,! and Bieniarz and associates! 
also suggest that ritodrine is an effective inhibitor of 
preterm labor, but none of the studies шынде a con- 
trol group of patients. 

Umbilical blood flow in fetal lambs is not altered by 
ritodrine infusion to the mother but a reduction in 
uterine blood flow has been reported in sheep receiv- 
ing ritodrine intravenously at a rate of 100 wg/minute, 
a dose similar to that used in pregnant women.’ 
There is no evidence that ritodrine reduces uterine 
blood flow in the human; in fact, uterine perfusion may 
be increased during ritodrine treatment.'*! : 

DOSAGE. Wesselius-de Casparis and associates'? in- 
fused 200 ug per minute of ritodrine for 24 to 48 hours 
and followed this with an oral dose of 10 mg four times 
daily for 5 to 7 days. The infusion rate was reduced if 
excessive side effects occurred. Thiery and associates!6? 
initiated therapy with 50 to 200 ug of ritodrine per 
minute and increased or.decreased: the infusion rate 
according to the response obtained. The infusion was 
maintained for at least 12 hours beyond cessation of 
uterine contractions; then oral treatment was started at 
a dose of 10 to 20 mg, four to eight times daily паш 36 
to 38 weeks of pregnancy. 
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Ritodrine is currently underg ing the final phases cf 
clinical testing and should soon gain approval for use in 
preterm labor. 

Terbutaline.* Terbutaline effectively inhibits myo- 
metrial contractility in уйго! and in nonpregnant 
women.'7! Spontaneous and oxytocin-augmented labor 
in pregnant women at term is inhibited by terbutaline, 
even when cervical dilation is far advanced.'™ 173 

In a small double-blind study by Ingemarsson,? ter- 
butaline proved to be effective in treating preterm 
labor in patients with intact membranes. Pregnancy was 
maintained to the thirty-seventh week in 80% of 15 
patients receiving terbutaline compared to 2096 of 15 
patients receiving placebo. The mean birth weight of 
infants in the group treated with terbutaline was 3,060 
grams compared to 2,190 grams for the infants in the 
group receiving placebo. Maternal heart rate and pulse 
pressure each increased an average of 3096 during in- 
travenous therapy with terbutaline. 

García and associates!"* and Wallace and associates!” 
also reported that terbutaline effectively abolished pre- 
term labor, but control populations were not used in 
either of these studies. — 

In the pregnant baboon, maternal and fetal acid-base 
state and mean blood pressure are unaltered by infu- 
sion rates of terbutaline necessary to inhibit labor in 
this species, but maternal and fetal blood glucose are 
increased. Direct administration of terbutaline to the 
preterm baboon fetus in doses far in excess of those 
required to inhibit labor does not alter fetal acid-base 
state, blood gases, blood pressure, or heart rate.'75 In 
pregnant sheep terbutaline does not reduce uterine 
blood flow when doses required for labor inhibition in 
sheep are infused intravenously for 1 to 3 hours.” 

DOSAGE. Ingemarsson # infused terbutaline at an 
initial rate of 10 wg per minute and increased the rate 
by 5 ug per minute every 10 minutes up to a maximum 
of 25 wg per minute or until uterine contractions 
ceased. Once contractions stopped, he maintained the 
infusion for 60 minutes at the same rate. The infusion 
rate was then decreased by 5 ug per minute every 80 
minutes until the lowest effective maintenance dosage 
was reached. The maintenance infusion was stopped 
after 8 hours if uterine contractions had completely 
subsided. Following intravenous therapy, terbutaline 
was given intramuscularly at a dose of 250 ug four 
times daily for 3 days. Concomitantly, the drug was 
given orally at a dose of 15 mg per day until the end of 
the thirty-sixth week. 

Terbutaline may be administered ‘orally or in- 


*Brethine (Bricanyl), Astra Pharmaceutical Products, Inc., 
Worcester, Massachusetts. 
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tramuscularly to women with asthma, but the drug is 
not approved for the treatment of preterm labor. The 
intravenous use of terbutaline is not approved even for 
asthmatic patients. There is no evidence that either oral 
or intramuscular terbutaline is effective in treating pre- 
term labor. 

Side effects of beta-adrenergic receptor stimulants. Beta- 
adrenergic agonists commonly produce cardiovascular 
and metabolic side effects. As indicated earlier, the 
specificity of a given agonist for the beta-2~adrenergic 
receptor determines the likelihood of side effects due 
to beta-l-adrenergic stimulation. It must be em- 
phasized that separation of the two types of beta-ad- 
renergic receptors is somewhat arbitrary and in many 
instances a response cannot be attributed wholly to the 


'sümulation of a single type of adrenergic receptor. Side 


effects occur even if the adrenergic agonist is very 
specific for the beta-2 receptor since these receptors are 
not limited to the uterus. Stimulation of the beta-2- 
adrenergic receptors in blood vessels relaxes vascular 
smooth muscle and produces some degree of hypoten- 
sion. In clinical studies in which beta-adrenergic 
agonists have been used to inhibit labor, an increase in 
maternal heart rate and a reduction in blood pressure 
is universally present. More severe tachycardia and 
hypotension are produced by isoxsuprine than by 
ritodrine, fenoterol, salbutamol, or terbutaline. Hypo- 
tension is occasionally so severe with isoxsuprine ther- 
apy that the infusion must be discontinued. Placental 
transfer of the beta-adrenergic agonists may result in 
an increase in fetal heart rate, but the heart rate is 
usually less than 170 beats per minute. Hypotension 
has not been reported in neonates of mothers treated 
with beta-adrenergic stimulants. 

Stimulation of the beta-2-adrenergic receptors іп 
liver and muscle causes glycogenolysis. Therefore, mild 
maternal hyperglycemia and elevations in the concen- 
trations of lactate and free fatty acids are often ob- 
served with the use of beta-adrenergic agonists. These 
agents also enhance both insulin and glucagon secre- 
tion, but they do not affect the secretion of growth 
hormone. "®-!8! Similar metabolic effects may be seen 
in the fetus. Miller and associates'® have reported that 
lactacidosis may be observed in the fetus following the 
intravenous infusion of ritodrine to the mother with 
toxemia. Beta-adrenergic stimulation markedly in- 
creases the insulin needs of pregnant diabetic pa- 
Gents? so that diabetes may be considered a relative 
contraindication to the use of these agents. In non- 
diabetic patients, long-term oral therapy with ritodrine 
is not associated with an elevation of blood glucose or 
an abnormal glucose tolerance." 

Contraindications. Patients with any cardiac or meta- 
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bolic disease that may be adversely affected by stimula- 
tion of adrenergic receptors should not receive beta- 
adrenergic agonists. These agents should be used with 
caution in patients with hypertension since stimulation 
of vascular adrenoreceptors may result in severe hypo- 
tension. Caution should also be used if beta-adrenergic 
agonists are used in patients with hyperthyroidism. Di- 
abetes mellitus is a relative contraindication to the use 
of these agents. Frequent monitoring of blood glucose 
and acetone is essential if the diabetic patient is treated 
with beta-adrenergic receptor stimulants. 

Diazoxide.* Diazoxide is a powerful antihyperten- 
sive agent. When the drug was administered to hy- 
pertensive women in labor to reducé the blood pres- 
sure, a dramatic inhibition of uterine contractions was 
noted.'® This early observation provided the rationale 
for further studies of the uterine inhibiting effect of 
the drug. 

Pharmacology and physiology. Diazoxide is a benzothi- 
adiazine structurally similar to the thiazide diuretics 
but without their diuretic properties.'®* Diazoxide re- 
duces blood pressure by a direct effect on vascular 
smooth muscle. '8” 188 Systemic and pulmonary arterial 
pressures and resistances are decreased by diazoxide 
while heart rate, cardiac output, stroke volume, ‘and 
blood flow to the coronary, femoral, and renal vascular 
beds are increased.!95 The cardiovascular effects of 
diazoxide are greater when the drug is administered 
intravenously as a bolus than when itis administered as 
a slow infusion.'® The cardiovascular effects are also 
greater in the hypertensive than in the normotensive 
patient. Although the half life of diazoxide is 28 
hours,'? the antihypertensive effect is much shorter 
and does not relate to the serum concentration of the 
drug. е, 
Diazoxide reduces the urinary excretion of sodium, 
water, potassium, chloride, bicarbonate, and uric acid, 
but the sécretion of renin is increased by the drug.'?! 
Blood sugar increases following diazoxide administra- 
tion, probably because of an inhibition of insulin re- 
lease since the production of insulin is not impaired.!9? 

Diazoxide is similar to the beta-adrenergic-stimu- 
laüng agents in both its cardiovascular effects (in- 
creased heart rate and cardiac output and decreased 
peripheral vascular resistance) and its metabolic effects 
(increase in blood sugar and free fatty acids); however, 
diazoxide is not considered to be a beta-adrenergic 
stimulant since its beta-adrenergic-like effects are not 
blocked by beta-adrenergic blockade. 


.  *Hyperstat, Schering Corporation, Kennilworth, New 
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Basic and. clinical research. Diazoxide inhibits spon- 


taneous contractions of uterine muscle strips from both 


nonpregnant and pregnant мотеп.'9 In vivo the drug 
reduces spontaneous and oxytocin-augmented uterine 
contractions in nonpregnant women and pregnant 
women at гегт.!9% 19 When diazoxide is given'as an 
intravenous bolus to patients with severe toxemia to 
reduce blood pressure, marked inhibition of uterine 
contractions is observed.!5* !95 The effect of diazoxide 
on preterm labor has not been thoroughly evaluated 
and controlled studies have not been reported. Barden 
and Keenàn!?? and Вегі! have presented preliminary 
data that suggest that diazoxide effectively inhibits pre- 
term labor. ; 

The labor-inhibiting, metabolic, and cardiovascular 
effects of diazoxide have been evaluated during preg- 
nancy in rats, sheep, and subhuman primates. Diazox- 
ide prolongs pregnancy in rats fed high doses of the 
drug. Structural or behavioral abnormalities are not 
observed in such animals nor is litter size reduced.'® In 
pregnant baboons, bolus injection of diazoxide reduces 
oxytocin- and prostaglandin-induced uterine activ- 
ity.'*? Prolonged infusion of the drug in low doses also 
inhibits. spontaneous and oxytocin-induced uterine 
contractions without producing significant hypotension 
in the mother. 201 Fetal acid-base status in the baboon 
is not compromised by slow infusion of diazoxide but 
significant acidosis is noted when the same dose of drug 
is administered as a bolus. In sheep, bolus injection of 
diazoxide at a dose of 5 mg/kg (recommended dose for 
treatment of hypertension in the human) significantly 
reduces maternal blood pressure and uterine blood 
flow. Slow infusion of the same dose for 90 minutes, 
however, does not reduce uterine blood йом. 2% 

Dosage. Several regimens have been suggested for the 
treatment of preterm labor with diazoxide. Studies in 
humans and animals indicate that the cardiovascular 
effects of diazoxide are reduced when the drug is in- 
fused slowly in low doses.!?» 200—202 In animals adequate 
inhibition of uterine activity is achieved with low-dose 
infusion of diazoxide. 2% If this method is effective 
in pregnant women, as reported by Landesman and 
associates,” then slow infusion would be the’ safest 
method of drug administration. Bert/?* infused 300 mg 
of diazoxide intravenously over 15 minutes and ob- 
served only mild tachycardia and a mild reduction in 
blood pressure. 

Diazoxide is not approved for the treatment of pre- 
term labor. 
| Maternal side effects. In nonhypertensive pregnant 
women, 60 to 300 mg of diazoxide administered 
rapidly as a bolus results in an average increase in heart 
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rate of 30 beats per minute and average decreases in 
systolic and diastolic pressures of 16 and 21 mm Hg, 
respectively. 95 

Diazoxide causes hyperglycemia in both hyperten- 
sive and norihypertensive individuals. In pregnant 
women receiving the drug for a short period, only mild 
hyperglycemia occurs,!9» 198 197, 203 Djazoxide causes 
sodium and water retention?!; however, these effects 
are more likely to occur with long-term use of the drug. 
Although sodium retention has not been a problem in 
pre-eclamptic patients receiving intravenous diazox- 
ide,'* 196. 203 most of these patients were delivered 
shortly after the initiation of drug therapy. This pre- 
cludes adequate assessment of the effect of diazoxide 
on sodium and water metabolism in pre-eclampsia. 

Fetal and neonatal side effects. In nonhypertensive pa- 
tients at term treated with diazoxide, fetal heart rate 
and Apgar scores are not affected, but hypoglycemia 
may occur in the neonate.’ 18 Prolonged oral 
diazoxide therapy in toxemic mothers does not alter 
neonatal blood pressure, heart rate, blood count, im- 
munoglobulins, or ocular development. Alopecia and 
hypertrichosis lanuginosa have been reported in some 
infants exposed to diazoxide in utero for several weeks, 
but the significance of these findings is uncertain. In 
sheep and goats, extremely high doses of diazoxide 
produce cataracts, muscle fibroses, and destruction of 
the pancreas? 5; however, none of these effects has 
been observed in human neonates whose mothers re- 
ceived diazoxide during pregnancy. 


Contraindications. Because of diazoxide's positive. 


chronotropic effects, the drug should not be given to 
patients with compensated hypertension, such as that 
associated with coarctation of the aorta, or to women 
with coronary insufficiency, myocardial infarction, 
congestive heart -ailure, or cardiac arrhythmias. 
Diazoxide should be used with extreme caution in 
women receiving other medication that may affect 


heart rate or blood pressure. Diazoxide enhances insu- 


lin secretion and may be used in diabetic women but 
blood glucose should bé monitored frequently in these 
and nondiabetic patients receiving the drug .??* 


Drugs of questionable value in treating 
preterm labor 


Progesterone. Progesterone and related compounds 
prolong pregnancy in the rat and rabbit.* In these 
animals, progesterone suppresses myometrial contrac- 
tions by elevating the excitation threshold and inhibit- 
ing propagation of impulses.” In humans, proges- 
terone reduces uterine contractions in nonpregnant 
women but the effect of the hormone on the pregnant 
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uterus is uncertain. Сѕаро?% has suggested that proges- 


- terone exerts an inhibitory effect on the pregnant 


uterus and has termed this effect “progesterone block." 
Relative progesterone deficiency results in uterine acti- 
vation and, according to Csapo,"* restoration of pro- 
gesterone dominance will result in uterine quiescence. 
Several studies have failed to demonstrate any labor- 
inhibiting effect of progesterone in women with pre- 
term labor. Fuchs and Stakemann??? in a double-blind 


| study of 126 patients in preterm labor were unable to 


demonstrate any difference in pregnancy maintenance 
between progesterone- and placebo-treated groups. 
Similar results were reported by Brenner and Hen- 
dricks?" in a double-blind study that compared med- 
roxyprogesterone acetate to. placebo in 98 women in 
preterm labor. The concentration of progesterone at 
the placental site may be much higher than the concen- 
tration of the hormone in peripheral plasma. Thus, the 
usual doses of progesterone used to treat preterm labor ` 
may produce concentrations at the placental site that 
are inadequate to inhibit uterine contractility.?!? 

Johnson and associates? reported that 17a-hy- 
droxyprogesterone caproate (Delalutin) was signif- 
icantly more effective than placebo in preventing pre- 
term delivery in women at risk for this complication. 
Adverse neonatal effects were not seen in the offspring 
of treated patients, although the drug was adminis- 
tered from approximately the seventeenth week of 
amenorrhea. The number of patients studied was too 
small to make a valid judgment about this form of 
therapy. 

Others. Several agents have been used to treat pre- 
term labor or have been shown to irihibit uterine con- 
tractility including general anesthetic drugs such as 
halothane, analgesic drugs such as morphine, and 
tranquilizers such as chlordiazepoxide. These agents 
are generally ineffective or impractical for clinical 
use.?* 37 Meperidine should not be used for labor in- 
hibition since it increases uterine contractility.?" 

Recently, in European studies, calcium antagonists 
have been used to inhibit preterm labor. Most often, 
these agents are administered concomitantly with 
beta-adrenergic-receptor stimulating drugs. The cal- 
cium antagonist reduces the cardiovascular effects and 
may enhance the uterine inhibitory effect of the beta- 
receptor stimulant.”!* The effectiveness of these agents 
has not been adequately evaluated. 


The effect of labor-inhibiting drugs on 

perinatal outcome 

The value of labor-inhibiting drugs must be judged 
not only by their ability to inhibit labor but also by their 
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effect on perinatal morbidity and mortality rates. If 
widespread use of these agents does not improve 
perinatal outcome in a considerable proportion of 
treated cases, then the extraordinary effort directed at 
the synthesis and use of these drugs would be pointless. 
Reports from several countries indicate that the use of 
labor-inhibiting agents results in a significant prolon- 
gation of pregnancy in a majority of patients treated.® 
Since an additional one or two weeks of intrauterine 
existence between 25 and 37 weeks’ gestation dramati- 
cally reduces perinatal morbidity and mortality rates, '? 
the use of labor-inhibiting drugs should improve 
neonatal outcome in a sizable proportion of treated 
cases of preterm labor. However, Zlatnick?'$ in 1972 
reported that only 16% of mothers delivered of 
low-birth-weight infants («2,500 grams) are good 
candidates for labor inhibition. These data have been 
interpreted to mean that the widespread use of labor- 
inhibiting agents would not significantly affect peri- 
natal outcome because only a small percentage of cases 
of preterm labor would be treated. This pessimistic out- 
look has been voiced by others as recently as 
1977.9» % 39 Analvsis of Zlatnick's data, however, indi- 
cates that 25% of the infants in his study were not pre- 
term but were growth-retarded infants at term. Addi- 
tionally, many of the preterm infants excluded for 
labor inhibition by Zlatnick would not necessarily be 
denied such therapy today. Zlatnick excluded 6% of 
patients in preterm labor because the admitting resi- 
dent estimated erroneously that the fetal weight ex- 
ceeded 2,500 grams. Also 696 of patients were excluded 
because of twin gestation and 2896 of patients were 
excluded from labor-inhibiting therapy because of rup- 
tured membranes. By eliminating those. cases of physi- 
cian error in estimating gestational age and by treating 
patients with multiple gestations, Zlatnick could have 
treated 3396 of all women who were delivered of pre- 
term infants. By also treating women with ruptured 
membranes (who were excluded because of the risk of. 
infection and because ethanol is ineffective in these 
cases), as many as 6296 of all women delivered of pre- 
term infants would have been treated. According to the 
data of Wesselius-de Casparis and associates,“ in 
women in preterm labor, pregnancies extended 11 
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days longer with ritodrine than with placebo when 
membranes are intact (28 days for ritodrine and 17 
days for placebo) and seven days longer with ritodrine 
than with placebo when the membranes are ruptured 
(8 days for ritodrine and 1 day for placebo). If these 
gains could have been achieved in those women in 
Zlatnick's study who were eligible for labor inhibition, 
the use of an effective labor-inhibiting agent such 
as ritodrine could have favorably affected perinatal 
outcome. 


Conclusions 


When one considers the various drugs discussed in 
this review, it is readily apparent that none is ideal 
either because of undesirable side effects or because of 
drug ineffectivenéss. ‘In the case. of the prostaglandin 
inhibitors and of diazoxide, the number of clinical stud- 
ies is so small that neither the side effects nor the po- 
tency of these agents can be fully appreciated. There- 
fore, those two agerits probably should not be used to 
treat preterm labor except in prospective controlled 
studies with long-term neonatal evaluation. Ethanol, 
magnesium sulfate, and the beta-adrenergic receptor 
stimulants have been employed in numerous clinical 
studies so that the side effects from these agents are 


' better defined. Less well defined is the relative potency 


of these latter agents. In the few comparative clinical, 
studies that have been performed, both ritodrine and 
magnesium sulfate proved more effective than ethanol 
in treating preterm labor. Nevertheless, the relative po- 
tency of a drug is usually not the major consideration in 
choosing a labor inhibitor. Side effects are usually 
given first consideration. The choice of an appropriate 
labor-inhibiting agent must be tailored to the situation 
at hand. For example, in patients with diabetes mel- 
litus, hypertension, or cardiac disease, magnesium sul- 
fate may be the best drug to use because of its limited 
side effects. If the side effects from several labor- 
inhibiting drugs are comparable, then drug potency 
becomes the major factor in choosing the appropriate 
agent. In such a situation ritodrine or one of the newer 
beta-adrenergic receptor stimulants is preferred to 
ethanol. Magnesium sulfate may also be preferable to 
ethanol in treating preterm labor. 
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ANTEPARTUM fetal heart rate testing (AFHRT) is 
playing an ever-increasing role in the evaluation and 
management of the fetus at risk. Little information has 
been reported on the effects of drugs during AFHRT.' 
The nonstress test (NST) utilizes the observed associa- 
tion of fetal movement with FHR acceleration which, 
when present, connote a healthy fetus. Sedative drugs, 
such as phenobarbital, may theoretically alter this nor- 
mal reactivity pattern either by affecüng the fetal 
wake-sleep movement cycle or possibly by a central 
effect inhibitii;g fetal cardiac acceleration with move- 
ment. To ev. «ate this concept of possible altered re- 
activity secor лгу to sedative drugs, a retrospective re- 
view of patie :s taking phenobarbital and undergoing 
nonstress tes -ng was undertaken. 

Nonstress esting was performed in a manner de- 
scribed by :агіп and Schifrin.? Testing was per- 
formed by  eans of a standard Corometrics monitor 
with ultrasound transducer or a modified phonotrans- 
ducer. A test was considered reactive if the fetus dem- 
' onstrated five accelerations of the FHR associated with 
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Table I. Summary test results 






NST results 





Control 1,466 (66.6%) 733 (33.3%) 
Phenobarbital 81 (45.7%) 96 (54.895)* 


*Chi square p < 0.001. 


fetal movement of 15 bpm or more in one of two 20 
minute periods. A test was considered nonreactive if 
fewer than five accelerations were noted, or if the ac- 
celerations were less than 15 bpm. Fetal movement was 
observed or palpated by the nurse performing the test 
and recorded on the strip chart record. 

The duration in minutes to completion and the total 
number of fetal movements occurring during each test 
were recorded. The number of fetal movemen:s per 
minute of test was then calculated. The number of ac- 
celerations greater than 15 bpm per movement or 
group of movements was calculated for each tesi. 

During the period from May, 1975, to April, 1977, 
2,422 NST's were performed in 1,163 patients. In- 
cluded in this group were 111 patients taking pheno- 
barbital. There were 177 NST's performed in this 
group. The majority of patients (101) were being 
treated with phenobarbital because of a clinical diag- 
nosis of pre-eclampsia. The duration of therapy prior to 
testing ranged from several hours to 40 or more weeks. 
The test results for the phenobarbital and nonpheno- 
barbital groups are summarized in Table I. A signif- 
icant difference (p « 0.001, chi square) was found in 
the incidence of reactive tests in the two groups. 

The numbers of fetal movements per minutes of 
the nonstress test were statistically similar (Mann- 
Whitney-U) in the reactive control and reactive pheno- 
barbital groups (mean 1.6 movements/minute). Statis- 
tical similarity was also present in the nonreactive 
control and phenobarbital groups (mean 0.6, 0.7 
movements/minute). Reactive groups differed from 
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nonreactive groups, regardless of phenobarbital use 
(Mann-Whitney-U). | 

‚ Although a decrease in the number of fetal move- 
ments in the nonreactive phenobarbital group was not 
less than in the nonreactive control group, statistically 
more patients on phenobarbital will have nonreactive 
tests and therefore, as a group, will have . fewer 
movements. | Ll 

The number of accelerations greater than 15 bpm 
per movemen: (or group of movements) was studied 
for the nonreactive control and phenobarbital groups. 
In the control group, 23 of 96 (24%) tests had zero 
accelerations per movement. Significantly more tests in 
the phenobarbital group (53 of 97 tests [55%]) had zero 
accelerations per movement (p « 0.001). 

The first nonstress test served as a reliable predictor 
of the next test, especially in the nonreactive pheno- 
barbital group, and both reactive control and pheno- 
barbital groups. Thirty-six of the original 111 patients 
receiving phenobarbital had multiple tests (101)..A 
reactive pattern followed a.reactive pattern in the phe- 
nobarbital and control groups. 80% and 81% of the 
time, respectively. Nonreactive patterns followed non- 
reactive patterns in the phenobarbital group in 26 of 34 
tests (76%) and 18 of 28 tests in the control group 
(p = 0.02, chi square). Thus, a nonreactive test in the 


phenobarbital group seems to predict another non-, 
reactive test and suggests that the fetus does not ac-- 


commodate to the effects of the phenobarbital. 


No control group of patients with toxemia.not on 


phenobarbital was studied, as most patients were ad- 
mitted to the hospital and placed on phenobarbital 
prior to testing. However, 10 patients on phenobarbital 
who did not have toxemia were studied. Eighteen tests 
were performed: six tests (33.3%) were reactive and 12 
tests (66.7%) were nonreactive. This tends to implicate 
phenobarbital and not toxemia as the etiology of the 
nonreactive nonstress test. | 

The fetus of the toxemic patient is'at increased risk 
for intrauterine growth retardation and uteroplacental 
insufficiency. This study suggests that patients with 
toxemia treated with phenobarbital have fetuses who 
demonstrate less fetal movement, fewer accelerations, 
and more nonreactive nonstress tests than a similar 
group of high-risk patients not on phenobarbital. One 
must therefore be aware of the effects of phenobarbital 
if nonstress testing is to be: used for fetal evaluation. 
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INFANTILE polycystic kidney disease is a genetic entity 
well documented in the literature.! This disease is a 
probable autosomal recessive genetic disorder charac- 
terized by polycystic kidneys, hepatic fibrosis, and/or 
pulmonary hypoplasia.’ Although it can be diagnosed 
antenatally by serial ultrasonographic studies and pos- 
sibly by amniotic alpha-fetoprotein, early diagnosis of 
this disease is still quite challenging.” The following is 
an unusual case of recurrent infantile polycystic kidney 
disease affecting two consecutive siblings who were the 
products of a double consanguineous union. The dis- 
ease in the second sibling was diagnosed antenatally by 
ultrasound. 


Mr. and Mrs. J., a 28- and 20-year-old couple, are of Pales- 
tinian origin. This is a consanguineous union. As illustrated in 
the pedigree in Fig. 1, their mothers are sisters and their 
fathers are half-brothers; thus Mr. and Mrs. J. have common 
maternal grandparents and a common paternal grandfather. 
This type of marital union does increase the risk of genetic 





f affected female (neonatal death) 
O——41 consanguineous union 


Fig. 1. Pedigree of consanguineous union. 
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Fig. 2. Gray scale ultrasound: Longitudinal scan, breech presentation, enlarged left kidney superior 


with anechoic areas demonstrated. 





Fig. 3. Gray scale ultrasound: Transverse scan of fetal trunk, bilaterally enlarged polycystic kidneys. 


recessive disorders. In fact, two children with infantile 
polycystic kidney disease have resulted as products of this 
union. 

The first pregnancy followed a relatively “normal” antepar- 
tum course complicated only by a hookworm infestation 
treated with tetrachlorethylene, and by asthma requiring 
prednisone. Blood type was O positive and ART was negative. 


A living female infant, 3,460 grams, was delivered by a normal 
vaginal delivery. The Apgar scores were 2 and 6; the baby 
died at 1 hour 46 minutes of life. The physical appearance of 
the baby was consistent with the oligohydramnios syndrome, 
and the autopsy findings included polycystic kidneys, congeni- 
tal hepatic fibrosis, hypoplastic lungs, and amnion nodosum 
of the placenta. 
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Table I. Serial ultrasonic examination 
demonstrating growth retardation by biparietal 
diameter 


Biparietal Gestational Menstrual 
Date diameter (cm.) age (wk.) age (wk.) 
8/17 3.6 16 16 
9/14 4.8 19.2 20.5 
10/14 5.9 22.7 25 
12/6 12 27 32 
12/20 7.9 30.8 34 
1/10 8.5 33.8 37 





During the second pregnancy, the fetus was followed se- 
rially by ultrasound for the possible early detection of a renal 
abnormality. At 16 weeks, a "normal" intrauterine pregnancy 
with a vertex presentation was detected. Table I demonstrates 
fetal growth over the first several months of the gestation. 

The fetus was always in the breech presentation at these 
subsequent examinations. At 31 weeks, a Cystic area was de- 
tected in the enlarged left kidney of the fetus. This became 
more obvious with the following examinations. The fetal ab- 
dominal circumference was also noted to be significantly in- 
creased. With the fetus in the left sacrum transverse position, 
the right, lower kidney was difficult to visualize (Fig. 9). By 
positioning the mother in the right decubitus position, vi- 
sualization of both kidneys could then be made as seen in Fig 
3. Both kidneys were markedly enlarged, the left one contain- 
ing more anechoic areas than the right. Amniotic fluid was 
minimal and amniocentesis was unsuccessful. The patient was 
subsequently admitted to the labor room with ruptured mem- 
branes and a floating breech presentation. She eventually un- 
derwent a primary cesarean section because of breech 
fetopelvic disproportion and was delivered of a living female 
infant weighing 3,000 grams. The baby had the physical ap- 
pearances consistent with the oligohydramnios syndrome and 
the abdominal examination revealed bilateral masses filling 
the abdomen. Ascites was present. The baby was supported in 
the intensive-care unit and a cystogram revealed a normal 
collecting system. The urine output was virtually zero. An 
arteriogram performed through the umbilical vessels dem- 
onstrated enlarged kidneys with poor function. The baby died 
at 12 hours of life. Autopsy showed bilaterally enlarged kid- 
neys, pulmonary hypoplasia, and fibrosis of the liver. The left 
kidney contained a 2 cm. cyst in the superior pole. The re- 
mainder of the parenchyma revealed multiple small cysts 
throughout. The collecting system was normal. These find- 
ings were essentially similar to the findings in the first baby. 


Despite their two successively affected pregnancies, 
the couple is anxious to have a normal baby. The re- 
currence risk of this autosomal recessive disease in this 
couple still remains at approximately 2596. The sub- 
sequent renal ultrasonograms of the patient and her 
husband revealed essentially normal kidneys. In addi- 
tion to serial ultrasonography with a future pregnancy, 
amniocentesis early in the pregnancy is planned for the 
determination of alpha-fetoprotein. Intravenous or 
intra-amniotic injection of renal contrast medium 
prior to week 24 of pregnancy may be helpful. 
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CERTAIN HEMOGLOBINOPATHIES may have pro- 
found effects on fetal survival, maternal morbitity, and 
even maternal mortality rates. Identification of those 
hemoglobin variants which may lead to increased risk 
during pregnancy is particularly important in improv- 
ing obstetric health саге.! The double heterozygous 
combination of hemoglobin C (Hb C) and hemoglobin 
Cuariem (Hb Снамет) has been reported only once.? This 
subject was a man who presented in crisis manifested 
by gross hematuria. The following case report de- 
scribes the first known pregnancy complicated by this 
hemoglobinopathy. 


An 18-year-old black woman, gravida 1, para 0, presented 
to the obstetric outpatient clinic approximately 8 weeks after 
her last menses. The patient claimed to have sickle-cell anemia 
with a past history of two to three hospital admissions per year 
associated with bone and joint pain, frequent urinary tract 
infections, and palpitations. During these hospitalizations she 
was treated with analgesics and intravenous fluids. She denied 
prior blood transfusions. All previous records were unavail- 
able. A review of systems revealed the patient to have frequent 
long bone pain, especially in the lower extremities. She also 
complained of frequent palpitations and dysuria. 

Physical examination revealed a thin black woman, 164 cm 
in height, weighing 47 kilograms. Pelvic examination revealed 
an 8 week size uterus which was consistent with gestational 
age. The remainder of her physical examination was within 
normal limits, with the exception of numerous superficial 
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scars on both lower extremities attributed to insect bites. The 
initial hemoglobin concentration was 7.8 gm/100 ml with a 
hematocrit of 28%. Hemoglobin electrophoresis on cellulose 
acetate medium at pH 8.6 showed a pattern consistent. with 
homozygous hemoglobin C disease, but a sickle-cell prepara- 
tion was positive? Since homozygous hemoglobin C does not 
sickle, further electrophoretic testing was instituted and re- 
vealed a double heterozygous state with equal proportions of 
Hb С and Hb Снанет. The Снанет compound was confirmed 
by amino acid sequencing performed at the Hemoglobin Lab- 
oratory of the Center for Disease Control in Atlanta, Georgia, 
The patient's mother and sister demonstrated a heterozygous 
pattern of hemoglobin A Cyariem. No paternal studies could be 
done. The patient's husband showed a homozygous pattern of 
hemoglobin A. 

Serum iron was 78 mg/100 ml and total serum iron-binding 
capacity was 321 mg/100 ml. Both the values were within 
normal limits. The reticulocyte count remained persistently 
elevated between 8 and 21%. She was followed with serial 
biweekly urinary estriols, beginning at 28 weeks’ gestation, 
which remained within normal limits. Weekly oxytocin chal- 
lenge tests begun at 34 weeks’ gestation were consistently 
negative. Serial ultrasound measurements showed normal in- 
creases in the biparietal diameter of the fetal head. The pa- 
tient was placed on folic acid supplementation. 

During week 26 of gestation, the patient’s hematocrit fell to 
24% and she experienced more frequent and intense bone 
pains. Chest x-ray was negative, and abdominal examination 
was benign. Urinalysis showed no pyuria or hematuria. Sickle 
forms were noted on peripheral blood smears. She was admit- 
ted to the Naval Regional Medical Center, Portsmouth, Vir- 
ginia, and treated with hydration and analgesics. Her total 
serum bilirubin rose to 1.7 mg/100 ml, lactic dehydrogenase 
rose to 406 mg/100 ml, and serum haptoglobin fell to 6 
mg/100 ml (normal range 50 to 100 mg/100 ml). The urinaly- 
sis was negative for bilirubin and blood. It was felt that the 
patient was in crisis and she underwent a partial exchange 
transfusion according to the method described by Morrison 
and Wiser.* The pretransfusion hemoglobin was 8.1 gm/100 
ml. During the exchange transfusion, a total of 1,000 ml of the 
patient’s blood was removed, and 1,250 ml of washed frozen 
packed cells were infused. The transfusion proceeded without 
incident, and the posttransfusion hematocrit was 33%, with a 
hemoglobin of 11.7 gm/100 ml. The post transfusion hemo- 
globin electrophoresis showed 63% hemoglobin A. The pa- 
tient was relieved of pain for the duration of her pregnancy. 

The patient's hematocrit remained greater than 30% and 
the hemoglobin pattern showed more than 30% hemoglobin 
A until week 39 of gestation. At that time the hematocrit 
dropped to 26% and the electrophoresis showed 26.2% he- 
moglobin A. Although asymptomatic and stable, the patient 
was readmitted in preparation for delivery and underwent a 
second partial exchange transfusion without incident. The 
posttransfusion hematocrit was 37%, and the hemoglobin 
electrophoresis showed 56% hemoglobin A. 

At 41 weeks’ gestation the patient began regular uterine 
contractions, and external fetal monitoring was begun. Oxy- 
gen was delivered by mask at a rate of 4 L per minute and 
lactated Ringer’s solution was 5% dextrose was infused in- 
travenously at 150 ml/hour. Arterial blood gases revealed an 
arterial Po; of 205 mm Hg on mask oxygen and a Pco of 34 
mm with a pH 7.42. The patient progressed to 3 cm cervical 
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dilation and 80% cervical effacement with the vertex at —1 
station. An amniotomy was performed and internal monitor- 
ing was instituted. During labor the patient was given a seg- 
mental continuous lumbar epidural anesthetic. The level was 
maintained at level of the tenth thoracic vertebra to the first 
lumbar vertebra and great care was taken to avoid hypoten- 
sion. The subsequent labor pattern became dysfunctional. 
X-ray pelvimetry showed borderline pelvic measurements, 
and the estimated fetal weight was 6% pounds. Careful pitocin 
augmentation by continuous infusion was begun and an ade- 
quate labor pattern was established. The patient progressed to 
5 ст dilation but no further descent occurred. Because of 


failure to progress in the active phase of labor, a primary , 


cesarean section was performed, and a 6 pound 8 ounce male 
infant with a 1 minute Apgar score of 8 and a 5 minute Apgar 
score of 9 was delivered. Concurrently, the patient developed 
a blood pressure of 150/90 to 100 mm Hg and 14 pro- 
teinuria. A diagnosis of pre-eclampsia was made and she was 
treated with a standard regimen of intramuscular MgSO,. 
Within 24 hours of delivery, the patient's blood pressure had 
returned to her normal levels and her proteinuria had re- 
solved. 

The patient's postoperative course was uneventful. Hemo- 
globin electrophoresis on the infant's cord blood after ad- 
sorption of hemoglobin F showed a pattern of AC. On the 
fifth postoperative day the patient's hematocrit was 31% and 
hemoglobin electrophoresis showed 60% A. The patient was 
discharged on the sixth postoperative day in good condition. 
Physical examination at 6 weeks postpartum was entirely 
normal. The hematocrit was 31% and antibody screen was 
negative for allotypic antibodies. Liver function studies were 
normal. An IUD was placed without difficulty. 


Hemoglobin C is a beta chain variant having a single 
amino acid substitution at position 6 with replacement 
of glutamic acid Бу lysine.? Hb Cyariem has a double 
substitution in the beta chain.? The first substitution is 
identical in position to that seen in sickle hemoglobin 
(HbS) with replacement of glutamic acid by valine at 
position 6. This substitution may be responsible for the 
sickling characteristic of Hb Cyariem. The second sub- 
stitution occurs at position 73, where aspartic acid is 
replaced by asparagine. 

While patients with hemoglobin A-Cyarlem demon- 
strate only mild hyposthenuria and are otherwise 
asymptomatic, the doubly heterozygous condition of 
hemoglobin C and Carlem can produce serious compli- 
cations.” The previously mentioned man with this dis- 
order presented in crisis with macroscopic hematuria. 
Another double heterozygous combination, hemoglo- 
bin S-Cyariem, has been described by Moo-Penn and as- 
sociates.* This patient's clinical course was complicated 
by delivery of one stillbirth, aseptic necrosis of the fem- 
oral head, and numerous painful crises. It was felt that 
our patient might face a complicated prenatal course 
similar to that of patients with hemoglobin S-C disease. 

At approximately 25 weeks’ estimated gestational 
age, the patient appeared to be entering a crisis. One 
would expect a decrease in the midtrimester hemato- 
crit secondary to normal dilutional changes, but this 
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drop appeared abruptly and was accompanied by a 
significant increase in subjective symptoms. Laboratory 
data were compatible with accelerated hemolysis. 

Previous studies have suggested the value of partial 
exchange transfusion in patients with sickle hemoglo- 
binopathies, specifically HbS-S and HbS-C.* By tem- 
porarily decreasing the amount of abnormal hemo- 
globin while concomitantly increasing the amount of 
normal hemoglobin present in the maternal vascular 
compartment, one attempts to provide a more physio- 
logic environment for the pregnancy. Morrison and 
Wiser* have presented the most recent series involving 
prophylactic partial exchange transfusions in preg- 
nancies associated with sickling hemoglobinopathies. 
In comparing a group of 36 patients treated by this 
transfusion protocol with a previous group treated by 
more conservative measures, they demonstrated a de- 
crease in maternal deaths from 13.8 to 2.856, in 
perinatal deaths from 48 to 2.856, in prematurity from 
32 to 1196, and in low-birth-weight infants from 21 to 
6%. While this was not a randomized prospective study, 
it does suggest significant improvements in the treated 
group. The procedure is not without serious risks in- 
cluding hepatitis, blood group sensitization, premature 
labor, febrile reaction, and cardiovascular overload.* 
With careful screening of donors and the use of 
washed, frozen packed cells, however, the risk-benefit 
ratio was considered acceptable. Both exchanges were 
completed without complication. The antibody screens 
for allotypic antibodies have remained negative and 
liver function tests are normal. 

Patients who are double heterozygous for hemoglo- 
bins S-C, S-Cyariem, and C-Cyariem all exhibit clinically 
significant red cell distortion and, therefore, present 
potential problems during pregnancy.” * è Hemoglo- 
bin identification, however, is complicated because 
standard electrophoresis at pH 8.6 or 8.4 cannot dis- 
tinguish between hemoglobins C, O Arab, Снапет, ОГ 
Czinguinchor-” * When standard electrophoresis is coupled 
with citrate agar electrophoresis at pH 6.2 all but the 
last two may be identified. 


The authors would like to express their gratitude to Dr. E. 
O. Horger, III, for his valuable help in the preparation of this 
manuscript. 
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ELEVATED alpha fetoprotein (AFP) levels were re- 
peatedly observed in amniotic fluids from fetuses with 
Turners syndrome. The mechanism is unknown; 
possibly AFP leaks out of the cystic hygroma of the 
neck,' frequently observed in this syndrome in utero. 
Another cause may be iatrogenic, as illustrated by the 
following case. 


Although missed abortion was assumed, amniocentesis was 
performed at 22 weeks of gestation in a 33-year-old primi- 
gravida. This first tap was mailed to our laboratory for 
analysis, but cell cultures failed. Extremely high concen- 
trations of AFP were found by Laurell electrophoresis (992 
ug/ml) and confirmed by radioimmunoassay (RIA) (930 
ug/ml), the normal mean being 7.5 ug/ml at 22 weeks.* About 
94 hours after amniocentesis labor started, and a fetus with a 
large cystic hygroma of the neck, suggesting Turner's syn- 
drome, was aborted. The gynecologist punctured the fluid- 
filled pouches of the abortus, the amniotic fluid not being 
available. This second tap revealed high AFP values similar to 
the first, i.e., 816 and 855 ug/ml with Laurell electrophoresis 
and RIA, respectively. Thus it became clear that both taps 
originated from the hygroma, which had been punctured dur- 
ing amniocentesis, and the aspirate had been mistaken for 
amniotic fluid. 


Hunter and associates! reported on similar high AFP 
levels at 18 weeks (1,125 ug/ml) and 21 weeks (714 
ug/ml) of gestation in a 45,X fetus with a large cystic 
hygroma. It is difficult to understand why fetuses ex- 
hibiting cystic hygromas should have far higher amni- 
otic AFP levels than even anencephalics do; in the latter 
the highest reported amniotic AFP level was 270 ug/ml 
at 21 weeks of gestation.” Therefore it seems plausible 
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to assume that Hunter and associates had also punc- 
tured the cystic hygroma of their case. 

latrogenic puncture lesions may also conceivably 
cause admisture of cystic hygroma fluid to amniotic 
fluid. The AFP concentration of cystic hygroma fluid 
(900 ug/ml) is about 100 times higher than that of the 
amniotic mean (7,5 ug/ml) at 22 weeks. So admixture 
of only a few milliliters of hygroma fluid may induce 
significantly elevated amniotic AFP values. 

If increased AFP values are detected prenatally, we 
suggest that attempts should be made to exclude punc- 
ture of fetal structures such as hygromas or possible 
omphaloceles prior to termination of pregnancy. 
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Adenocarcinoma arising from 
extragonadal endometriosis 14 years 
after total hysterectomy and bilateral 
salpingo-oophorectomy for 
endometriosis: Report of a case with 
ultrastructural studies 


A. K. M. SHAMSUDDIN, M.D. 

UMBERTO ViLLA Santa, M.D., F.A.C.O.G. 
CHIK-KWUN TANG, M.B. 

N. CARLOS MOHAMED, M.D. 


Department of Obstetrics and Gynecology and Department of 
Pathology, University of Maryland School of Medicine, 
Baltimore, Maryland 


WE REPORT a case of adenocarcinoma arising from 
extragonadal endometriosis and compare the ul- 
trastructural findings with those of adenocarcinoma of 
the endometrium. 


The patient was a 57-year-old white woman, para 0000, 
with menarche at age 13, followed by periods every 30 days 
which lasted 6 days. She underwent total abdominal hysterec- 
tomy and bilateral salpingo-oophorectomy in 1963 for uterine 
leiomyomas and severe adenomyosis and endometriosis. 
Thereafter, she was placed on diethylstilbestrol, 0.5 mg. daily, 
continuously for 14 years. She was asymptomatic until April, 


Reprint requests: Umberto VillaSanta, M.D., University of 
Maryland School of Medicine, Department of Obstetrics and 
Gynecology, 22 S. Greene St., Baltimore, Maryland 21201. 
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Fig. 1. Apical areas of adenocarcinoma cells showing well- 
formed lumen, slender microvilli, abundant desmosomes, 
free polysomes, moderate rough endoplasmic reticulum, and 


lipid vacuoles; similar to normal day 5 endometrium. 
( x 3,000.) 


1977, when she noted the onset of nocturia, dysuria, and su- 
prapubic pain. Vaginal bleeding and leukorrhea were not 
present. On October 6, 1977, she was admitted to the Univer- 
sity of Maryland Hospital. Physical examination revealed a 15 
cm. fixed pelvic mass involving the vesicovaginal septum. 
The only significant laboratory finding was a large pelvic 
mass shown on intravenous pyelogram, which compressed the 
bladder and displaced it anteriorly. A barium enema illus- 
trated extrinsic compression of the sigmoid colon and anterior 
displacement of the distal descending colon. Pelvic ultrasound 
confirmed a cystic and solid mass arising from the pelvis. An 
exploratory laparotomy was performed on October 12, 1977, 
at which time a fixed pelvic mass, 15 cm. in diameter, was 
noted involving the lower segment of the left ureter. The 
tumor was adherent to the sigmoid colon on the left side, the 
rectum posteriorly, and the bladder inferiorly. The sigmoid 
colon and the left ureter were both segmentally resected, and 
a partial cystectomy was performed. Mobilization of the blad- 
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der, left neocystostomy, and left sigmoid colostomy were ac- 
complished. There was no other gross evidence of tumor 
elsewhere in the peritoneal cavity. No retroperitoneal lymph 
nodes were palpable. On the sixth postoperative day, a left 
retrograde cystourethrogram illustrated no evidence of ex- 
travasation, and a subsequent intravenous pyelogram showed 
normal renal excretion bilaterally. Chemotherapy consisting 
of cyclophosphamide, fluxoridine, and medroxyprogesterone 
acetate, was given. The patient received seven courses of che- 
motherapy with no evidence of residual disease. Repeated 
culdocentesis showed no malignant cells. 

Grossly, the mass was oval and firm, homogeneous, gray- 
yellow, measuring 10 by 7 by 5 cm., and invading the wall of 

* the adjacent large bowel. The mucosa of the large bowel was 
not involved by the tumor. By light microscopy, the tumor was 
seen to be composed of packed, well-differentiated glands 
identical to those found in endometrial adenocarcinoma. Typ- 
ical foci of endometriosis were seen at the periphery of and 
focally in continuity with the tumor. 

The tumor was composed of elongated cells, groups of 
which were bounded by well-formed basal lamina with lumina 
and microvilli (Fig. 1). Well-formed desmosomes were pres- 
ent. The cytoplasm contained a variable profile of Golgi, 
rough endoplasmic reticulum, abundant polysomes, a mod- 
erate number of mitochondria, lysosomes, and lipid vacuoles. 
The ultrastructural features were those of well-differentiated 
endometrial adenocarcinoma.' 


Malignant transformation in endometriosis is rare. 
Scully, Richardson, and Barlow? reported a single case 
(or possibly two) of malignant tumor arising from ex- 
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traovarian endometriosis in a 15 year period. Endo- 
metriosis is treated by castration by either surgery or 
irradiation. Kistner? recommended the use of substitu- 
tional estrogen after surgical castration for endome- 
triosis. 

Increased incidence of endometrial adenocarcinoma 
in patients having increased estrogen levels secondary 
to granulosa-theca cell tumor, and polycystic ovary 
such as Stein-Leventhal syndrome, etc., is well known. 
This raises the possibility of a similar situation in our 
patient. However, the dosage of estrogen given to our 
patient was low (0.5 mg. of Diethylstilbestrol per day). 
If estrogen given at a low replacement dosage played 
an etiologic role in the development of carcinoma in 
extragonadal endometriosis, the incidence should have 
been higher than reported. For these reasons, we 
doubt that estrogen acted as a carcinogenic agent in 
our patient. 
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International Symposium on Human Artificial 

Insemination and Semen Preservation 

This Symposium, organized by the Centres d’Etude 
et de Conservation du Sperme (CECOS) of Paris-Bi- 
cetre, Paris-Necker, Besancon, Bordeaux, Caen, Gren- 
oble, Lille, Lyon, Marseille, Nancy, Rennes, Stras- 
bourg, Toulouse, and Tours, will be held April 9-11, 
1979, at the Palais des Congrés, Paris, France. 

For further information write: Symposium CECOS, 
B. P. 30, 94270 Kremlin-Bicetre, France. 


Ninth Annual Meeting of the Great Plains 
Organization for Perinatal Health Care 


The Ninth Annual Meeting of the Great Plains 
Organization for Perinatal Health Care will be held at 
the Radisson South Hotel, Bloomington, Minnesota, 
May 10-12, 1979. 

For further information please contact: Mrs. Vir- 
ginia Rittenour, Coordinator, Great Plains Organi- 
zation, Box 50, 420 Delaware St. S.E., Minneapolis, 
Minnesota 55455. 


Second European Workshop on 
Pituitary Adenomas 


The Second European Workshop On Pituitary 
Adenomas will be held in Paris, France, September 
20-22, 1979. 

For information write: Administrative Secretariat, 
ASCLEPIOS, Convention Services, 6, Rue de Pen- 
thiévre, 75008 Paris, France. 


Ninth World Congress of Gynecology 
and Obstetrics 


The Ninth World Congress of Gynecology and 
Obstetrics will be held in Tokyo, Japan, October 25-31, 
1979, with headquarters in the Hotel New Otani. It will 
be held under the auspices of the International Feder- 
ation of Gynecology and Obstetrics and organized by 
the Japan Society of Obstetrics and Gynecology with 
the cooperation of the Japan Association for Maternal 
Welfare. 

Further information regarding the Congress can be 
obtained by writing directly to: The Secretariat, IXth 
World Congress of Gynecology and Obstetrics, c/o 
Simul International, Inc., 1-8-10, Akasaka, Minato-ku, 
Tokyo 107, Japan. 

Travel arrangements for Fellows traveling from the 


ITEMS 


United States will be made through the official travel 
agency of the College, International Travel Service Inc. 


Primary Care of the Pregnant Woman: 
Laboratory Tests 


The National Foundation/March of Dimes an- 
nounces that copies of "Primary Care of the Pregnant 
Woman: Laboratory Tests," the first module to be 
published from Series 2, Prenatal Care, are available 
upon request through local March of Dimes chapters. 
'The local March of Dimes chapter also will provide 
copies of "Neonatal Thermoregulation," Hypoglyce- 
mia in the Newborn," and "Early Parent-Infant Rela- 
tionships,” Modules 1, 2, and 3 from Series 1, The First 
Six Hours of Life. 


Third Annual Meeting of the Gynecological 

Society for the Study of Breast Disease 

The Third Annual Meeting of the Gynecological 
Society for the Study of Breast Disease will consist of a 
Postgraduate Course and International Symposium on 
Breast Disease. It will be held at the Hyatt Reqency in 
Boston (Cambridge), Massachusetts, June 8-10, 1979. 

For further inquiries contact: Dr. Douglas J. Mar- 
chant, 171 Harrison Ave., Boston, Massachusetts 
02111. 


International Symposium on Endocrine 
Pathology of the Ovary 


The International Symposium on Endocrine Pathol- 
ogy of the Ovary will be held in Rosario, Argentina, 
May 23-26, 1979. It is sponsored by the Departments of 
Gynecology and Pathology of the Medical School, Na- 
tional University of Rosario, and the Sociedad de 
Obstetricia y Ginecología de Rosario. 

For information contact: Dr. Rafael Luis Pineda, 
Secretary, Simposium International sobre Fisiopa- 
tología Endócrina del Ovario, Santa Fe 1798, 2000-Ro- 
sario, Argentina. 


Postgraduate course: Gynecologic and 

Obstetric Pathology 

The Departments of Pathology, Massachusetts Gen- 
eral Hospital and Boston Hospital for Women, are 
sponsoring a postgraduate course, Gynecologic and 
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Obstetric Pathology, under the direction of Drs. Stan- 
ley J. Robboy, Robert E. Scully, and Shirley G. Driscoll, 
April 16-20, 1979. 

For further information please contact: Department 
of Continuing Education, Harvard Medical School, 25 
Shattuck St., Boston, Massachusetts 02115. Telephone: 
(617) 732-1525. 


Ninth German Congress of Perinatal Medicine 

The Ninth German Congress of Perinatal Medicine 
will be held June 11-14, 1979, and immediately follow- 
ing the First International Berlin Meeting of Perinatal 
Medicine will be held June 15-16, 1979, in the Berlin 
Congress Hall. Further information can be obtained 
from: Priv.-Doz. Dr. J. W. Dudenhausen, Perina- 
talkongress, Mariendorfer Weg 28, 1000 Berlin 44, 
Germany. 


Genetics and Teratology 


The Department of Obstetrics and Gynecology of 
The University of Iowa College of Medicine announces 
a postgraduate course entitled "Genetics and Teratol- 
ogy," to be held in Iowa City, Iowa, on May 21-22, 
1979. Topics covered will include prenatal diagnosis, 
fetoscopy, the teratogenicity of drugs, irradiation and 
infectious agents, the genetics of abortion, and the eval- 
uation and management of sex chromosome abnormal- 
ities and ambiguous genitalia. The inheritance patterns 
and recurrence risks of common malformations and 
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diseases will also be discussed. Guest speakers will in- 
clude Andre E. Hellegers, M.D., John C. Hobbins, M.D., 
James N. Macri, Ph.D., and Joe Leigh Simpson, M.D. 

For registration and information contact: Office of 
Continuing Medical Education, The University of Iowa 
College of Medicine, 285 Med Labs, Iowa City, Iowa 
52242. Telephone: (319) 353-5763. 


Swanman Lectures: Fetal Health— Diagnostic, 
Therapeutic and Preventive Aspects 


The Swanman Lectures, “Fetal Health— Diagnostic, 
Therapeutic and Preventive Aspects," will be presented 
at the Sheraton Hotel—Lloyd Center, Portland, Ore- 
gon, April 20, 1979. 

For further information contact: John H. DiLiberti, 
M.D., Chief of Pediatrics, Emanuel Hospital, 2801 
N. Gantenbein, Portland, Oregon 97227. 


Sexual Disorders in Medical Practice 


The Department of Psychiatry and The Page and 
William Black Post-Graduate School of Medicine of the 
Mount Sinai School of Medicine (City University of 
New York) announce a postgraduate course, Sexual 
Disorders in Medical Practice, to be held April 7, 1979. 

Apply to: Director, The Page and William Black 
Post-Graduate School of Medicine, Mount Sinai School 
of Medicine, One Gustave L. Levy Place, New York, 
New York 10029. Telephone: (212) 650-6737. 


From the begin- 
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the latest clinical 


advances... 


Mosby has the 


books you need. 


A New Book 
CHILDBEARING: Physiology, Experiences, Needs 

By Jane DeClue Wiggins, R.N., B.N.M. 

Based on a framework of physiology, experiences and needs, 
this text deals with the entire pregnancy period — including labor and 
the postpartum period. Normal physiology is stressed: however, 
common deviations are explained. The author describes comfort 
measures in detail — always emphasizing that labor is part of alarger 
concept — preparation for childbearing. May, 1979. Approx. 144 
pages, 192 illustrations. About $9.00. 


A New Book 
MEDICINE — AN ILLUSTRATED HISTORY 

By Albert S. Lyons, M.D. and А. Joseph Petrucelli, Il, M.D. 

All of the fascination, pride, inspiration and traditions of medicine 
are graphically described in this well-documented and 
superbly-illustrated atlas. Two distinguished physicians trace the 
historical record of human achievement in the healing arts with 
impressive documents, drawings, statuettes and wall paintinge The 
comprehensive text draws from the social, political and historical 
background of medical advancement. 

This distinctive (10" x 13") volume containing large classic 
illustrations will give you a new understanding and appreciation of 
medicine. See for yourself — order your on-approval copy. This is the 
one book that you really must see to fully appreciate. Order your copy 
today! December, 1978. 618 pages, 1,020 illustrations including 250 ia 
color. Price, $75.00. 


For faster service, or if coupon has been removed, CALL US! Dial 
toll-free (800) 325-4177 and ask for extension 10 during our regular 
business hours. A90336 
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The Department of 
Obstetrics and Gynecology 
of 


The University of Michigan 
Ann Arbor, Michigan 


will have openings in the residency program 
beginning 1 July 1979 at the following levels: 
House Officer III (one position) 
House Officer IV (one position) 


Application requests should be directed to: 


Alan A. Compton, M.D. 

Chairman of the House Officer Committee 
Department of Obstetrics and Gynecology 
The University of Michigan 

Ann Arbor, Michigan 48109 


The University of Michigan—An Affirmative Action Employer 


Nm 
DIRECTOR 


OBSTETRICIAN-GYNECOLOGIST, 
PRIMARY CARE PROGRAM 


OB/GYN Dept, Columbia Presbyterian Medical 
Center Board certified Obstetrician-Gynecologist 
as Medical Director of Outpatient services, pres- 
ently undergoing reorganization. Spanish-speak- 
ing, Public Health training, ambulatory care expe- 
rience preferred. Position includes work with 
multidisciplinary team & teaching in Medical 
School & School of Public Health. Salary & aca- 
demic appointment negotiable. 

Contact: Allan Rosenfield MD, Director 


Center for Population & 
Family Health 


60 Haven Ave, New York, NY 10032 
Columbia University is an 

Equal Opportunity/Affirmative 
Action Employer. 





FACULTY POSITIONS 


There are currently openings for full-time faculty in 
Obstetrics and Gynecology who have Board 
certification or eligibility. Teaching, research and 
patient care interests important. Special training 
and expertise in maternal and fetal medicine, re- 
productive endocrinology, gynecologic oncology 
or ambulatory care is desired. Academic rank and 
salary are dependent on qualifications. If inter- 
ested, please send curriculum vitae and bibli- 
ography to: 


William N. Spellacy, M.D. 

Professor and Head 

Department of Obstetrics & Gynecology 
Abraham Lincoln School of Medicine 
University of Illinois Medical Center 
840 South Wood Street 

Chicago, Illinois 60612 


(Affirmative Action/Equal Opportunity Employer) 


The College of Medicine 
of 
The University of Florida 
has initiated a search for a 
Chairman of Obstetrics and 
Gynecology. 
Interested individuals should write: 


Albert L. Rhoton, Jr., M.D., Chairman 
Search Committee for 
Obstetrics and Gynecology 
University of Florida Health Center 
Box J 265 
Gainesville, FL 32610 
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COLPOSCOPY 


A Scientific and Practical 
Approach to the Cervix 
and Vagina in Health and Disease 


Second Edition 


By Malcolm Coppleson, King George 
V Memorial Hospital, Sydney, Australia; 
Elis Pixley, King Edward Memorial 
Hospital, Perth, Australia; and Bevan 
Reid, The Univ. of Sydney, Sydney, Aus- 
tralia. (5 Contributors) This text, com- 
pletely rewritten and updated for this 
Second Edition, continues to offer the 
gynecologist and obstetrician an unsur- 
passed account of all aspects of the prac- 
tice of colposcopy. Scores of new 
illustrations and photographs have been 
added to the already profusely illustrated 
pages of this book. 


Emphases of the text remain on colpo- 
scopic morphology, histology, instru- 
mentation and nomenclature. Special 
attention is directed to the transformation 
zone and to the vaginal epithelium as the 
seat of diethylstilbestrol (DES) lesions. 
The authors have used a unique and ex- 
tensive series of colpophotographs of 
cases ranging from fetal to postmeno- 
pausal ages to establish the life history of 
the transformation zone. 


Extensive correlations of colposcopy and 
histology — both practical and academic 
— are made throughout the book, and the 
section on colposcopic morphology has 
been amplified to constitute a thorough 
atlas. The entire range of colposcopic ap- 
pearances of the original epithelia, typ- 
ical and atypical transformation zones, 
overt cancer, infections, condylomata, 
and miscellaneous conditions are exam- 
ined and illustrated. 


Additions have been made to the chapters 
on methods, instruments and patient ex- 
amination. The material on the practical 
uses of colposcopy has been substantially 
revised. It now emphasizes therapy and 
follow-up. Elsewhere, the authors provide 
detailed discussions on the use of colpos- 
copy for the location of lesions in the 
presence of an abnormal smear report; for 
the evaluation of the cervical canal; and 
for the selection of type, site and size of 
biopsy in the diagnosis of cervical intra- 
epithelial neoplasia (CIN). Special refer- 
ence is made to conservative measures in 
the treatment of CIN and microinvasive 
cancer. Consideration is also given to ab- 
normal smears in pregnancy and in 
follow-up. '78, 512 pp. (6 3/4 x 9 3/4), 306 
il. (1 in color), 11 tables, $36.50 
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PRENATAL PATHOLOGY: Fetal Medicine by T. V. N. Persaud, Univ. of 
Manitoba, Winnipeg, Manitoba, Canada. In collaboration with M. Ray and 
H. Rigatto. Foreword by T. M. Roulston. This treatise offers authoritative 
and up-to-date information on reproductive physiology, embryogenesis, fetal 
growth and development, and maternal-fetal relationships. The pathophysi- 
ology of the conceptus, underlying causes of human congenital malforma- 
tions, genetics of developmental defects, common fetal disorders, and 
intrauterine diagnosis and management of congenital abnormalities receive 
thorough coverage. Informative tables, lucid illustrations and an extensive 
bibliography complement the text. 79, 212 pp., 76 il., 31 tables, $23.00 


MATERNAL NUTRITION AND CHILD HEALTH by Douglas R. 
Shanklin, Univ. of Chicago, and Jay Hodin, Society for the Protection of the 
Unborn Through Nutrition, both of Chicago. Foreword by S. L. Manocha. 
The authors of this text strive to establish a direct relationship between the 
quality of nutrition during pregnancy and the pregnancy's success. They 
demonstrate that the correct balance of high quality nutrition, total caloric 
load, and salt and mineral metabolism is necessary for proper fetal develop- 
ment. Data is drawn from historical records, laboratory experiments, clinical 
observations, and evaluative studies of children from various backgrounds. 
Studies reporting the advantages of caloric and protein supplementation are 
included. '79, 220 pp., 9 il., 68 tables, $14.75 


CHEMOSURGERY: Microscopically Controlled Surgery for Skin Cancer by 
Frederic E. Mohs, Univ. of Wisconsin Medical School, Madison. This vol- 
ume comprehensively explains methods for microscopically controlled exci- 
sion of not only cutaneous cancers but also cancers of such accessible 
structures as the mouth, salivary glands, vulva, and anal region. The text 
relates the major advantages of chemosurgery, including its high cure rates 
for both basal and squamous cell carcinoma, the conservatism presented by its 
complete microscopic control, and its low operative risk. Innovative nonche- 
mosurgical treatment methods for many benign growths are included. 78, 400 
Db. (6 3/4 x 9 3/4), 834 il., 59 tables, $43.75 


HYPNOSIS INDUCTION TECHNICS (4th Ptg.) by Myron Teitelbaum. 
Foreword by Michael M. Gilbert. Basic methods for inducing hypnosis, who 
can be hypnotized, how to determine the depth of a trance, and how to 
awaken the subject are among the topics detailed in this self-teaching text. 
The many uses of hypnosis are also covered including the alleviation of pain 
and the relief of tension for both physician and patient. Modern technics such 
as rapid induction, which involves only a few minutes of time as compared to 
the lengthy induction sessions of yesteryear, are featured. Of special interest to 
the obstetrician is the section on relieving pains of childbirth using the child- 
birth relaxation record technic. '78, 200 pp., $10.00 


GENITOURINARY PROBLEMS IN WOMEN by Jack R. Robertson, Univ. 
of Southern California Medical Center, Los Angeles. Foreword by Richard W. 
TeLinde. This profusely illustrated text takes advantage of the endoscopic 
and other advances of the recent past to present a thorough review of the state 
of the art in treaument of such disorders. After an historical review of gyneco- 
logical urology, the author delves into the anatomy and physiology of the 
female genitourinary tract, and explains methods of evaluation of urinary 
incontinence. Later chapters include vesicovaginal fistulae, urinary tract in- 
fections, the dysfunctional bladder and urethra, and pelvic surgery with en- 
doscopic control. 78, 168 pp., 105 il. (32 in color), 2 tables, $18.50 


NEWBORN INTENSIVE CARE: Chemical Aspects by Toshiko Hirata and 
June P. Brady, both of Univ. of California, San Francisco. Forewords by 
Moses Grossman and I. Newton Kugelmass. This book presents basic physio- 
logic and chemical processes occurring in the fetus and the newborn infant. 
The effects of drugs on the fetus and newborn are also discussed as a type of 
therapy, and as a warning to avoid iatrogenic problems in these susceptible 
patients. Principles which can be applied in the treatment of a variety of 
disorders in the neonatal period are emphasized. A book of this caliber is ideal 
for all personnel who participate in the treatment of newborn infants. The 
obstetrician will find it helpful in providing a better understanding of basic 
newborn physiology. '77, 196 pp., 25 il., 14 tables, $19.50 
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AMI owns and manages community hos- 
pitals throughout California. Our profes- 
sional relations staff can provide you with 
information pertaining to your area of in- 
terest. Please send your curriculum vitae in 
strictest confidence, or contact: 


Robert E. Smith, Coordinator 
Professional Relations 

AMI, Western Region 

505 N. Euclid Avenue 
Anaheim, CA 92801 

(714) 776-9600 


NEW YORK UNIVERSITY 


POST-GRADUATE MEDICAL SCHOOL 


offers 


Perinatal Medicine Today 


JUNE 7-9, 1979 


Thursday-Saturday 


A clinically oriented symposium emphasizing 
practical approaches to high risk pregnancy, 
prenatal diagnosis, teratology, infectious cis- 
eases and fetal monitoring. 


FEATURES 


A nationally recognized faculty 
State-of-art lectures 
Clinical case presentations 


e Workshops-Fetal monitoring tracings 


Fee: 


Tour Bellevue Hospital Obstetrical ICU 
Informal luncheons with faculty 


$140 Nurses and physicians in training 


$185 Physicians 


Accreditation: 17 hours AMA Category |; approval 


pending Amer. College of Obste- 
trics & Gynecology cognates 


For further information or course brochure, call or 
write: NYU Post-Graduate Medical School, 550 
First Avenue, NY, NY 10016. 212-679-8745 (24 hr. 
telephone service) 
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The Department of Obstetrics & Gynecology of Rush 
Medical University is expanding its full-time members 


Cook County Graduate of the Department of Obstetrics & Gynecology and is 


School of Medicine actively recruiting the following personnel: 


Two Maternal-Fetal Medicine Specialists: 

announces Applicants should have completed a fellowship in a 
maternal-fetal medicine, and be either Board eligible 
or Certified in maternal-fetal medicine. 


SPECIALTY REVIEW One Specialist in Reproductive Endocrinology: 


Must have completed a fellowship in ip she н 

з E ified i 
COU RSE IN wid Ei peris deri ОРНАР 
OBS T E T RICS AND The above Appointments are at the Assistant-. 


Associate Professor level. 


GYN ECO LOGY Director of the Residency Program: 


Must be Board certified in obstetrics and gynecol- 
ogy, preferably with experience in an academic 


April 30 - May d. 1979 department. Appointment at the Assistant Professor- 
Professor level. 


For further information and аот Wie оо Б T licen aen. TO ai dct 
Cook County Graduate School of Medicine Department of Obstetrics & Gynecology, Rush-Presby- 
707 South Wood Street terian St. Luke's Medical Center, 1753 W. Congress 
: gts Park , Chi , IIl. 60612. 
Chicago, Illinois 60612 а: ee 


(312) 733-2800 Rush is an equal opportunity employer and does not 
discriminate on the basis of race, religion, color or sex. 





1979 ORIENT TOURS 
PERINATOLOGIST th Word Congress of Gynecology and Obstetrics 


Albert Einstein Medical Center, Northern Division, $544 TOTAL ROUNDTRIP AIRFARES 





Philadelphia, Penna., a major affiliate of Temple P Angeles oan Francisco Tokyo " 
б р k full : | d Land services NOT necessary to qualify 
niversity, seeks a full time Perinatologist, Boar ; у : 
M энг EO Oct. 21-31: On scheduled jumbo jet flights of scheduled airlines at 


Certified or eligible. Active Obstetrical and Gyne- lower airfares than on known charter flights. No land arrangements 
Д 1 A necessary. Only 50 doctors with six or more months membership in 
cologic services with a large residency and fel- American Medical Association or American College of Obstetrics and 
+ Е ве Gynecology, with their wivés, will qualify either group of 100 eligible 
lowship program, excellent physical facilities, Eg еа very low airfares. жинү TU А 
first-rate neonatal intensive care unit and neona- ALSO AVAILABLE 


tology service. Excellent salary, good benefits. Tours combining airfares with land arrangements. Very highest quality 
PI di ul : є "ir throughout, such as deluxe and top first-class hotels, and in certain 

ease direct curriculum vitae or inquiries to: tours extensive sightseeing, dinner parties, and folklore shows to 
Alan Rubin, MD. assure that you will enjoy the Orient, not just see it. 


TOKYO ONLY—$899—Oct. 21-31—11 days — 
ALBERT EINSTEIN MEDICAL CENTER who desire only airfares, hotel, and transfers Sessions In Tokyo 
NORTHERN DIVISION JAPAN ONLY—$1099—Oct. 21-31—11 days 


For doctors unable to be absent from their practices very long who want 
DIVISION of GYNECOLOGY-OBSTETRICS 


to visit the classical city of Kyoto, in addition to Tokyo. 


TOKYO-HONG KONG—$1249—Oct. 23-Nov. 5—14 days 


Designed to enable doctors to concentrate their professional time at 
York and Tabor Roads the medical sessions in Tokyo and enjoy vacation time in Hong Kong. 


Phiaciiphke Ра: 19u41 ORIENT HILITES—$1399—Oct. 23-Nov. 7—16 days 


For doctors with limited time who want significant Orient coverage. 
Includes the “core” of the Orient: Japan, Taiwan, Philippines, Hong Kong. 


ORIENT GRAND—$1849—Oct. 23-Nov. 12—21 days 


Offers the ultimate, practically all of the Far East: Japan, Taiwan, Phil- 
ippines, (Bali) Indonesia, Singapore, Thailand, Hong Kong. If you have 
time, this is the program for you. 





Equal Opportunity Employer 


Apply: HOWARD TOURS, INC. 










Visit with us in New York City at Booth 134... 


A New Book! INDUCTION OF OVULATION. Edited 
and with contributions by ROBERT B. GREEN- 
BLATT, M.D., Medical College of Georgia, Augusta. 
(10 Contributors). This book brings together a group 
of the world's most distinguished scientists who 
have made major contributions to this particular field 
of reproductive medicine. They have provided here a 
complete guide to the newest methods available for 
the management of the anovulatory female. The 
chapters thoroughly detail the current state of knowl- 
edge in: Anovulation; Gonadotropins; Clomiphene 
Citrate; Gonadotropin Releasing Hormone (FSH/LH- 
RH); Prolactin: Mechanisms of Release, Effect on 
Reproduction, and Results of Pharmacological Sup- 
pression; Other Modalities; Hormonal Patterns and 
Interrelationships During the Ovulatory Cycle. Not 
only is the physiology of ovulation discussed but also 
outlined are the medications of choice for the indi- 
vidual patient with varying endocrinopathies. The 
clinician will find this to be a most useful and prac- 
tical book both for its coverage of current knowl- 
edge, and its predictions for the future. The mono- 
graph brings up-to-date what needs to be known 
about the induction of ovulation and should interest 
the gynecologist, the endocrinologist, and everyone 
who deals in the management of the infertile woman. 
About 160 pp., illus., April 1979. 


American College of Obstetrics & Gynecology meeting 





A New Book! ULTRASOUND IN HIGH-RISK 
OBSTETRICS. By RUDY E. SABBAGHA, M.D., Pren- 
tice Women's Hospital, Chicago, Illinois. Ultrasound 
has proven to be an excellent clinical tool in allowing 
the clinician to closely monitor the biophysical pro- 
file of the fetus. Indications for its use throughout 
gestation have greatly increased. This book con- 
cisely presents the present day applications of 
diagnostic ultrasound in high-risk pregnancy. The 
chapters thoroughly discuss instrumentation, meth- 
odology, fetal age, fetal growth, abnormalities of 
pregnancy, and the placenta. About 150 pp., 94 illus., 
Fall 1979. 


INFECTION IN THE FEMALE. By WILLIAM J. 
LEDGER, M.D., University of Southern California 
School of Medicine, Los Angeles. An excellent clin- 
ical review of the current status of infectious disease 
in obstetric and gynecologic patients. The text initial- 
ly reviews the available laboratory techniques and 
then demonstrates a clinical approach to febrile 
patients with either hospital or community acquired 
infections. The difficulties of making a correct diag- 
nosis are stressed, and differential diagnosis of the 
febrile patient is detailed. "Recommended. —The 
Canadian Journal of Surgery. 240 pp., illus., 1977, 
$12.00. 


A New Edition! OBSTETRICS AND GYNECOL- 
OGY: The Clinical Core, 2nd ed. By RALPH M. 
WYNN, M.D., The University of Arkansas College of 
Medicine, Little Rock, Arkansas. Literally a new con- 
cept in textbook writing, this book presents the clin- 
ical core curriculum ...the material that every under- 
graduate medical student is required to know about 
obstetrics and-gynecology. Not just another standard 
textbook, this is a carefully designed, core approach 
that is firmly founded on sound educational objec- 
tives with emphasis on learning for mastery. Informa- 
tion is presented in a selective, sequential, and 
simplified manner that facilitates teaching and study. 
Now thoroughly revised, with all sections brought 
completely up to date, this second edition includes 
new and essential information on gynecologic endo- 
crinology, particularly hypothalamic dysfunction, 
and new material on medical complications. Also 
new are sections on basic reproductive biology— 
genetics, gametogenesis, fertilization, embryology, 
placental structure and function, and physiology of 
pregnancy. Classifications in gynecologic oncology 
have been revised and made current along with a 
summary of status of control in reproduction. The 
book utilizes a unique visual format that indicates at 
a glance the three levels of importance of the data 
presented. About 275 pp., 1979, Ready Now. 








KIDNEY FUNCTION AND DISEASE IN PREG- 
NANCY. By MARSHALL D. LINDHEIMER, M.D., and 
ADRIAN 1. KATZ, M.D., both of The University of Chi- 
cago, Pritzker School of Medicine, Chicago, Illinois. 
By focusing on those aspects of the kidney and 
pregnancy most important to clinician and research 
Scientist alike, this book fills a large void in the 
medical literature. The approach throughout cor- 
relates physiology and pathophysiology with clinical 
acumen and circumstance. Each chapter has an ex- 
tensive bibliography, as well as tables and graphs to 
summarize the information in the text. 247 pp., 45 
illus., 1977, $15.00. 


TEXTBOOK OF GYNECOLOGY. Edited and with 
contributions by RUSSELL RAMON de ALVAREZ, 
M.D., Temple University School of Medicine, Phila- 
delphia, Pennsylvania. (30 Contributors). The prag- 
matic, clinical focus of this book, its wide range of 
topics, and its high-calibre contributors make this a 
fine addition to the gynecologic literature. Topics in- 
clude: gynecologic cytology, developmental anoma- 
lies, endocrinology, infertility, family planning, psy- 
chosomatic and psychosexual problems, ectopic 
pregnancy, abortion, neoplasms, and gynecologic 
surgery. 546 pp. (7 х 10), illus., 1977, $42.50. 









Plan to examine our new books and advance 
material at the American College of Obstetrics 
& а necology meeting in New York City-on 
April 2-5, 1979. If you like, order directly from 
us now on 30 days approval. 







LEA & FEBIGER 


600 South Washington Square/Philadelphia, Pa. 19106 


The Department of Obstetrics and 
Gynecology of the University of Mani- 
toba is seeking applications for addi- 
tional faculty to fill both junior and 


senior positions in the areas of ma- 
ternal and fetal medicine, reproduc- 
tive endocrinology, gynecologic on- 


cology, and andrology. 


Rank and salary negotiable and com- 
mensurate with training and experi- 
ence. Resumes may be forwarded to: 


Dr. J. E. Tyson 

Professor and Head 

Department of Obstetrics & Gynecology 
The University of Manitoba 

8105-770 Bannatyne Avenue 

Winnipeg, Manitoba 

АЗЕ ОМЗ 








(Winston-Salem, North Carolina) 


25 M.D. prepaid group health plan (Multi-specialty) for 
employees and dependents of R.J. Reynolds Industries, 
Inc. Continuing expansion. The following board-qualified 
specialists are needed 


INTERNISTS OB/GYN 


This represents an opportunity to practice under ideal 
conditions in modern new facilitiesand excellent hospitals 
Medical school environment 









Winston-Salem is located in the Piedmont section of North 
Carolina and is within reasonable driving distances to the 
Atlantic Ocean and Blue Ridge Mountains. Thecity is noted 
for its cultural, recreational and college environments 








Salary commensurate with experience. Liberal fringe 
benefits including paid vacation, CME, retirement, life 
insurance, and health coverage. Malpractice insurance 
paid. Relocation expenses paid 








Send curriculum vitae, including salary requirements to 


Reid Bahnson, M.D. 
Medical Director 
W-S HEALTH CARE PLAN, INC. 
250 Charlois Blvd. 
Winston-Salem, North Carolina 27103 








An Equa! Opportunity Employer M/F 
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BELLERGAÍ-S....... 
Composition: Each Bellergal-S Tablet 
contains: phenobarbital, USP central 
sedative (Warning: May be habit forming) 
40.0 mg; Gynergen (ergotamine tartrate 
USP) sympathetic inhibitor, 0.6 mg 
Bellafoline (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic 
inhibitor, 0.2 mg 


Properties and Therapeutics: Based on 
the concept that functional disorders 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
systems, the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response 

Menopausal disorders with hot flashes 
sweats, restlessness and insomnia 
Cardiovascular disorders with palpitation 
tachycardia, chest oppression and 
vasomotor disturbances 

Gastrointestinal disorders with hypermotility. 
hypersecretion, "nervous stomach; and 
alternately diarrhea and constipation 
Genitourinary — uterine cramps, etc 
Premenstrual tension 


Interval treatment of recurrent. throbbing 
headache 





Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
Sion, impaired hepatic or renal function 
Sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming 


Side Effects: Blurred vision, dry mouth 
flushing, drowsiness occur rarely 


Dosage: Bellergal-S Tablets: One in the 
morning and one in the evening 


How Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100 


LABORATORIES y 
Division of Sandoz, Inc 
LINCOLN, NEBRASKA 68501 


NONHORMONAL therapy 
for menopausal 
vasomotor instability 


Is receiving 


renewed attention. 








DELLERGALS 


TABLETS 


Each Bellergal-S Tablet contains. phenobar- 

bital. USP central sedative (Warning: May be 

nabit forming), 40.0 mg. Gynergen® (ergota- 

mine tartrate, USP) sympathetic inhibitor, O 6 

mg. Bellafoline® (levorotatory alkaloids of bella- 

ce as malates) parasympathetic inhibitor, 
mg 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response—hot flashes, 
sweats, restlessness, and insomnia. 
Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability. 


So when estrogen 
therapy is undesirable... 
prescribe 
Bellergal-S Tablets. 


Please see prescribing information 
on an adjoining page. . 


© 1978 Dorsey Laboratories/Division of Sandoz, Inc. BY-L 
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2. She wants to space her family. 
3. She smokes. 
4. She has passed the "Pill" years. 


Freedom — intrauterine contraception is 
the most convenient of all contraceptive 
methods. 


Comfort — smallest inserter diameter of 
all IUDs. This means minimal discomfort 


during insertion. 
aeee 


Lippes 
Cu-/ Loop D  Saf-T-Coil* Saf-T-Coil’ 


(Nullip) (Standard) 


3.07 mm. 5.33 тт. 376mm. 4.50 тг. 


1. She wants nonhormonal contraception. 








Security—high efficacy and relatively low 
incidence of expulsion and medical removal. 
И 


( Rates —based onlabeling claims 
xpr 20 v 


( | =  Lippes. Saf-T- 
И" Си? Loop D? Со 


Pregnancy 1:9 2.1 2.4 
Expulsion SWI 2.7 18.3 
Medical Removal 10.9 15.2 15.6 


These rates are derived from separate studies conducted by different investigators in several 
population groups. Different rates have been reported from other clinical trials 









References: 1. Data on file at Searle Laboratories. 2. Physicians Desk Reference, Medical 


Economics Company. Oradell, N.J.. 1978. pp 1216, 1521 


Intrauterine contraception is not appropriate for all women. Please see complete product 
information prior to use. A brief summary of product information appears onthe next page. 


Description: The plastic component of the Cu-7 is composed of pharmaceutical grade polypropylene 
homopolymer with barium sulfate added to render it radiopaque. Its shape approximates the numter 7. 
It is substantially smaWer than previously available intrauterine devices; the vertical dimersion 
measures 36 тул. and the horizontal, 26 mm 

e, Coiled around the vertical limb is a pure, virgin electrolytic copper wire providing approximately 
200mm? of exposed copper surface area. A retrieval thread is fastened to the free end of the vertical 
limb of the Cu-7. 

The Cu-7 is supplied with a simple tubular polypropylene inserter. All components are sterile. 


Mode of Action: Available data indicate that the contraceptive effectiveness of the Cu-7 is enhanced 
by a minutequantity of copper released continuously from the coiled copper into the uterine cavity 

The exact mechanism by which metallic copper enhances the contraceptive effect of an IUD has not 
been conclusively demonstrated. Various hypotheses have been advanced, the most common being 
that copper placed in the uterus interferes with enzymatic or other processes that regulate blastocyst 
implantation 

Animal studies suggest that copper may play an additional role by reduction of sperm transport 
within the uterine environment 


. Indication and Usage: The Cu-7 is indicated for contraception 


Contraindications: The Cu-7 should not be inserted when any of the following conditions exist: preg- 
nancy or suspicion of pregnancy. abnormalities of the uterus resulting indistortion of the uterine cavity: 
acute pelvic inflammatory disease or a history of repeated pelvic inflammatory disease: postpa’tum 
endometritis or infected abortion in the past three months: known or suspected uterine or cervical 
disease such as hyperplasia or carcinoma including unresolved. abnormal "Pap " smear; vaginal bleed- 
ing of unknown etiology: untreated acute cervicitis until infection is controlled; diagnosed Wilson s 
disease: known or suspected allergy to copper, previous ectopic pregnancy. and significant anemia. 


Warnings 
1 Pregnancy (a) Long-term effects. The long-term effects on the offspring of the presence of copper 
in the uterus when pregnancy occurs with the Cu-7 are unknown. 

ib) Septic abortion Reports have indicated an increased incidence of septic abortion associated in 
some instances with septicemia, septic shock and death in patients becoming pregnant with an IUD 
in place. Most of these reports have been associated with the mid-trimester of pregnancy. In some 
cases. the initial symptoms have been insidious and not easily recognized. If pregnancy should occur 
with a Cu-7 in situ, the Cu-7 should be removed if the thread is visible or. if removal proves to be or 
would be difficult. interruption of the pregnancy should be considered and offered to the patient as an 
option. bearing in mind that the risks associated with an elective abortion increase with gestational age. 

(c) Continuation of pregnancy. If the patient chooses to continue the pregnancy and the Cu-7 remains 
in situ, she must be warned of the increased risk of spontaneous abortion and the increased risk of 
sepsis, including death. The patient must be closely observed and she must be advised to report 
immediately all abnormal symptoms, such as flu-like syndrome, fever, abdominal cramping and pain 
bleeding. or vaginal discharge. because generalized symptoms of septicemia may be insidious 


2. Ectopic pregnancy: (a) A pregnancy which occurs with an IUD in situ is more likely to be ectopic than 
a pregnancy occurring without an IUD. Therefore. patients who become pregnant while using a Cu-7 
should be carefully evaluated for the possibility of an ectopic pregnancy 

(b) Special attention should be directed to patients with delayed menses. slight metrorrhagia and/or 
unilateral pelvic pain. and to those patients who wish to interrupt a pregnancy occurring in the presence 
0f a Cu-7. to determine whether ectopic pregnancy has occurred 


3. Pelvic infection An increased risk of pelvic inflammatory disease associated with the use of IUDs 
has been reported. While unconfirmed. this risk appears to be greatest for young women whc are 
nulliparous and/or who have a multiplicity of sexual partners. Salpingitis can result in tubal damage 
and occlusion. thereby threatening future fertility. Therefore. it is recommended that patients be taught 
to look for symptoms of pelvic inflammatory disease The decision to use an IUD in a particular case 
must be made by the physician and patient with the consideration of a possible deleterious effect on 
luture fertility. 

Pelvic infection may occur with a Cu-7 in situ and at times result in the development of tubo-overian 
abscesses or general peritonitis The symptoms of pelvic infection include: new development of men- 
strual disorders (prolonged or heavy bleeding), abnormal vaginal discharge, abdominal or pelvic pain, 
dyspareunia, fever. The symptoms are especially significant if they occur following the first two or 
three cycles after insertion. Appropriate aerobic and anaerobic bacteriologic studies should be done 
and antibiotic therapy initiated promptly. If the infection does not show marked clinical improvement 
within 24 to 48 hours. the Cu-7 should be removed and the continuing treatment reassessed or the 
basis of the results of culture and sensitivity tests. 


4 Embedment Partial penetration or lodging of the Cu-7 in the endometrium or myometrium can result 
in a difficult removal. This may occur more frequently in smaller uteri. (See removal instructions.’ 


5. Perforation Partial or total perforation of the uterine wall or cervix may occur with the use of the Cu-7. 
usually during insertions into patients sooner than two months after abortion or delivery or in uterine 
Cavities too small for the Cu-7. The possibility of perforation must be kept in mind during insertion and 
at the time of any subsequent examination. If perforation occurs, laparotomy or laparoscopy should be 
performed as soon as medically feasible and the Cu-7 removed. Abdominal adhesions, intestinal репе- 
tration. intestinal obstruction. and local inflammatory reaction with abscess formation and erosion of 
adjacent viscera may result if the Cu-7 is left in the peritoneal cavity 


6. Medical diathermy: The use of medical diathermy (short-wave and microwave) in a patient with a 
metal-containing IUD may cause heat injury to the surrounding tissue. Therefore. medical diathermy 
to the abdominal and sacral areas should not be used on patients using a Cu-7. 


7. Effects of copper Additional amounts of copper available to the body from the Cu-7 may precipitate 
Hp aed in women with undiagnosed Wilson's disease The incidence of Wilson's disease is 1 
in 


Precautions 

1. Patient counseling Prior to the insertion the physician, nurse. or other trained health professional 
must provide the patient with the Patient Brochure. The patient should be given the opportunity to read 
the brochure and discuss fully any questions she may have concerning the Cu-7 as well as other 
methods of contraception 


2 Patient evaluation and clinical considerations a) A complete medical history should be obta ned 
to determine conditions that might influence the selection of an IUD. A physical examination should 
include a pelvic examination "Pap smear. gonorrhea culture and. if indicated. appropriate tests for 
other forms of venereal disease. The physician should determine that the patient is not pregnant 

(b) The uterus should be carefully sounded prior to the insertion to determine the degree of patency 
of the endocervical canal and the internal os, and the direction and depth of the uterine cavity. Exercise 
Care to avoid perforation with the sound. DO NOT USE THE Cu-7 INSERTION INSTRUMENT AS A 
SOUND. In occasional cases. severe cervical stenosis may be encountered. Do not use excessive 
force to overcome this resistance. 

(c) The uterus usually sounds to a depth of 6 to 8 cm. Insertion of a Cu-7 into a uterine cavity measur- 
ing less than 6.5 cm. by sounding may increase the incidence of pain, bleeding. partial or complete 
expulsion. perforation, and possibly pregnancy. 

sid) To reduce the possibility of insertion in the presence of an existing undetermined pregnancy, the 
optimal time for insertion is the latter part of the menstrual flow or one or two days thereafter. The Cu-7 
should not be inserted post partum or post abortion until involution of the uterus is complete. The inci- 
dence of perforation and expulsion is greater if involution is not complete 

It is, however, necessary to place the Cu-7 as high as possible within the uterine cavity to help 
avoid partial or complete expulsion that could result in pregnancy. 

Since the Cu-7 represents a different design in intrauterine contraception, physicians are cautioned 
that it is imperative for them to become thoroughly familiar with the instructions for use before attempt- 
ing placement of the Cu-7 

(e) IUDs should be used with caution in those patients who have an anemia or a history of menorrhagia 
or hypermenorrhea. Patients experiencing menorrhagia and/or metrorrhagia following IUD insertion 
may be at risk for the development of hypochromic microcytic anemia. Also, IUDs should be used with 
caution in patients receiving anticoagulants or having a coagulopathy. 


(f) Syncope, bradycardia or other neurovascular episodes may occur during insertion or removal of 
1005, especially in patients with a previous disposition to these conditions. 

(g) Patients with valvular or congenital heart disease are more prone to develop subacute bacterial 
endocarditis than patients who do not have valvular or congenital heart disease Use of an IUD in these 
patients may represent a potential source of septic emboli 

(h) Use of an IUD in those patients with acute cervicitis should be postponed until proper treatment 
has cleared up the infection 

(i) Since the Cu-7 may be partially or completely expelled, patients should be reexamined and evalu- 
ated shortly after the first postinsertion menses, but definitely within three months after insertion. 
Thereafter annual examination with appropriate medical and laboratory evaluation should be carried 
out. The Cu-7 should be replaced every three years 

(j) The patient should be told that some bleeding or cramps may occur during the first few weeks 
after insertion, but if these symptoms continue or are severe she should report them to her physician 
She should be instructed on how to check after each menstrual period to make certain that the thread 
Still protrudes from the cervix and cautioned that there is no contraceptive protection if the Cu-7 has 
been expelled. She should also be cautioned not to dislodge the Cu-7 by pulling on the thread. If a partial 
expulsion occurs, removal is indicated and a new Cu-7 may be inserted. The patient should be told to 
return within three years for removal of the Cu-7 and for replacement if desired 

(k) A copper-induced urticarial allergic skin reaction may develop in women using a copper-contain- 
ing IUD. If symptoms of such an allergic response occur. the patient should be instructed to tell the 
consulting physician that a copper-containing device is being used. 

(1) The Cu-7 should be removed for the following medical reasons: menorrhagia and/or metrorrhagia 
producing significant anemia; uncontrolled pelvic infection; intractable pain often aggravated by inter- 
Course, dyspareunia; pregnancy. if the thread is visible. endometrial or cervical malignancy: uterine or 
cervical perforation; or any indication of partial expulsion 

(m) If the retrieval thread cannot be visualized it may have retracted into the uterus or have been 
broken off. or the Cu-7 may have been expelled. Localization usually may be made by feeling with a 
probe: if not. x-ray or Sonography can be used. When the physician elects to recover a Cu-7 with the 
thread not visible, the removal instructions should be considered. y 

(n) If any patient with a Cu-7 suddenly develops overt clinical hepatitis or abnormal liver function 
tests. appropriate diagnostic procedures should be initiated 


Adverse Reactions: Perforations of uterus and cervix have occurred. Perforation into the abdomen has 
been followed by abdominal adhesions, intestinal penetration, intestinal obstruction. local inflam- 
matory reaction with abscess formation and erosion of adjacent viscera. Pregnancy has occurred with 
the Cu-7 in situ and when the Cu-7 has been partially or completely expelled. 

The incidence of spontaneous abortion, when conception occurs with intrauterine devices in situ. 
appears to be increased over that in unprotected women. Insertion cramping, usually of no more than a 
few seconds duration. may occur; however, some women may experience residual cramping for several 
hours or even days. Intermenstrual spotting or bleeding or prolonged or increased menstrual flow 
may occur. 

Pelvic infection including salpingitis with tubal damage or occlusion has been reported. This may 
result in future infertility Complete or partial expulsion of the Cu-7 may sometimes occur. particularly 
in those patients with uteri measuring less than 6.5 cm. by scunding. Urticarial allergic skin reaction 
may occur. The following complaints have also been reported with IUDs although their relation to the 
Cu-7 has not been established: amenorrhea or delayed menses. backaches. cervical erosion, cystic 
masses in the pelvis, vaginitis, leg pain or soreness. weight loss or gain. nervousness. dyspareunia. 
cystitis, endometritis, septic abortion. septicemia, leukorrhea, ectopic pregnancy. difficult removal, 
uterine embedment. anemia, pain, neurovascular episodes including bradycardia and syncope sec- 
ondary to insertion, dysmenorrhea, and fragmentation of the IUD 


Directions for Use: The Cu-7 is to be placed within the uterine cavity. See the Procedure for Insertion 
for two insertion techniques 

The small diameter of the Cu-7 facilitates easy insertion in nulligravidous and nulliparous. as well 
as parous women. The optimal time of insertion is during the latter part of the menstrual flow or one or 
two days thereafter. The cervical canal is relatively more patent at this time, and there is little chance 
that the patient may be pregnant 

Present information indicates that efficacy is retained for 36 months. There is no evidence that con- 
traceptive efficacy decreases with time up to three years of use, but until adequate data indicating a 
longer effective life become available. the Cu-7 must be removed within 36 months from the date of 
insertion and a new one inserted if desired. If partial expulsion occurs. removal is indicated, and a new 
ger mey be inserted. Removal of the Cu-7 may also be indicated in the event of heavy or persistent 
bleeding 

The physician should become thoroughly familiar with the instructions for use before attempting 
insertion or removal of the Cu-7 


Clinical Efficacy: In clinical trials of the Cu-7 conducted by Searle Laboratories. use effectiveness 
was determined as follows for parous and nulliparous women, as tabulated by the life table method 
(Rates are expressed as cumulative events per 100 women through 12, 24, and 36 months of use.) 

This experience encompasses 387.131 woman-months of use. including 12 months for 11.517 
women, 24 months for 7.895. and 36 months for 3.661 


12 Months 24 Months 36 Months 
Parous Nulliparous Parous Nulliparous | Parous Nulliparous 
Pregnancy 19 17 29 26 34 34 


How Supplied 
Available in cartons of 6. 30 and 100 sterile units (Cu-7 with an inserter) and sufficient patient leaflets 
and identification cards 


Please see complete product labeling for additional information, including insertion and removal 
instructions 


SEARLE Searle Laboratories 
Division of Searle Pharmaceuticals Inc 
Box 5110. Chicago. Illinois 60680 
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How much 
estrogen 

does it really take 
to control 
nature? 


A lot less than everyone once thought. Just a few years ago, a 50-mcg 
dosage was considered low. Today, there's an effective combination oral 
contraceptive containing 30 mcg of estrogen: Loestrin 1.5/30. 

In spite of a 40% reduction in the dose of estrogen, efficacy of Loestrin 
1.5/30 is considered comparable to that of combination oral contracep- 
tives containing higher levels of estrogen. 

Irregular bleeding is somewhat more frequent with 
Loestrin 1.5/30 than with combinations containing larger 
doses of estrogen. With continued use, however, the 
frequency decreases. 

And if you're concerned about your patients’ intake 
of estrogen over an extended period of time, Loestrin 
1.5/30 contains 30 mcg of ethinyl estradiol, so 
patient exposure to estrogen is reduced. 


LOSSTRIN 15/30 


(15 mg norethindrone acetate and 
i mcg ethinyl estradiol tablets, USP) 


a 30-mcg alternative to higher estrogen 
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Brief Summary of Préscribing Information 
LOESTRIN* 15/30 
&.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets, USP) See section inder 
Special Notes on Administration and How Supplied. 
DESCRIPTION 
Loestrin 15/30 Products are progestogen-estrogen combinations. 
INDICATION AND USAGE 
Loestrin 1.5/30 Products are indicated for the prevention of pregnancy in women who elect to 
use oral cdhtraceptives. 

In clinical trials with Loestrin 1.5/30 involving 17.139 therapy cycles, there was a pregnancy 
rate of 0.49 per 100 woman years. 
Dose-related risk of thromboembolism from oral contraceptives: Studies have shown à 
positive association between the dose of estrogens in oral contraceptives and the risk 5f 
thromboembolism. It is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive prescribed for any given patient should be that 
product which contains the least amount of estrogen that is compatible with an acceptable 
pregnancy rate and patient acceptance. 
CONTRAINDICATIONS 

1. Thrombophlebitis or thromboembolic disorders 

2. A past history of deep-vein thrombophlebitis or thromboembolic disorders 

3. Cerebral vascular or coronary artery disease 

4. Known or suspected carcinoma of the breast 

5.Known or suspected estrogen-dependent neoplasia 

6. Undiagnosed abnormal genital bleeding 

7. Known or suspected pregnancy (See No. 5 under WARNINGS.) 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from 
oral contraceptive use. This risk increases with age and with heavy smoking (15 or 
more cigarettes per day) and is quite marked in women over 35 years of age. 
Women who use oral contraceptives should be strongly advised not to smoke. 

The use of cral contraceptives is associated with increased risk of several serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
gallbladder disease, and hypertension. Practitioners prescribing oral contraceptives 
Should be familiar with the following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of thromboem- 
bolic and thrombotic disease associated with the use of oral contraceptives is well- 
established. Studies have demonstrated an increased risk of fatal and nonfatal venous throm- 
boembolism and stroke, both hemorrhagic and thrombotic 

'ascular disorders: іп a collaborative study in women with and without predisposing 
causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than 
nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater. 

Myocardial infarction: An increased risk of myocardial infarction associated with oral 
contraceptives has been reported confirming a previously suspected association. These 
Studies found that the greater the number of underlying risk factors (cigarette smokirg. 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 
coronary artery disease, the higher the risk of developing myocardial infarction, regardless of 
whether the patient was an oral contraceptive user or not. Oral contraceptives, however, were 
found to be a clear additional risk factor. 

It has been estimated that users who do not smoke (smoking is considered a major predis- 
posing condition to myocardial infarction) are about twice as likely to have a fatal myocardial 
infarction as nonusers who do not smoke. Oral contraceptive users who are smokers have 
about a fivefold increased risk of fatal infarction compared to users who do not smoke, but 
about a tenfold to twelvefold increased risk compared to nonusers who do not smoke. The 
amount of smoking is also an important factor. 

Risk of dose: In an analysis of data, British investigators concluded that the risk of throm- 
boembolism including coronary thrombosis is directly related to the dose of estrogen used in 
oral contraceptives; however, the quantity of estrogen may not be the sole factor involved. 
Estimate of excess mortality from circulatory : The risk of diseases of the circula- 
tory system is concentrated in older women, in those with a long duration of use, and in ciga- 
rette smokers 

A study of available data from a variety of sources concluded that the mortality associated 
with all methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke. 

The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of preeclamptic 
toxemia, and especially by cigarette smoking. 

The physician and the patient should be alert to the earliest manifestations of thrcmboem- 
bolic and thrombotic disorders. Should any occur or be suspected. the drug should be 
discontinued immediately. 

A fourfold to sixfold increased risk of postsurgery thromboembolic complications has been 
reported in users. If feasible, oral contraceptives should be discontinued at least four weeks 
before surgery of a type associated with an increased risk of thromboembolism or prolonged 
immobilization 

2. Ocular lesrons: Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 
been associated with the use of oral contraceptives. Discontinue the oral contraceptive if there 
is unexplained sudden or gradual. partial, or complete loss of vision; onset of proptcsis or 
diplopia: papilledema; or retinal vascular lesions. 

3. Carcinoma: Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast. cervix. vagina, and liver. 

In humans. an increased risk of endometrial carcinoma associated with the prolonged use of 
exogenous estrogen.in postmenopausal women has been reported. However, there is no 
evidence suggesting increased risk of endometrial cancer in users of conventional combina- 
tion or progestogen-only oral contraceptives. 

Studies found no evidence of increase in breast cancer in women taking oral contraceptives: 
however, an excess risk in users with documented benign breast disease was reported 

There is no confirmed evidence of an increased risk of cancer associated with oral contra- 
ceptives. Close clinical surveillance of users is, nevertheless, essential. In cases ofun- 
diagnosed persistent or recurrent abnormal vaginal bleeding. appropriate diagnostic measures 
should be taken to rule out malignancy. Women with a strong family history of breast cancer, or 
who have breast nodules, fibrocystic disease, or abnormal mammograms. should be monitored 
with particular care 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be associated with oral 
contraceptives. Because hepatic adenomas may rupture and may cause death through 
intra-abdominal hemorrhage, they should be considered in women presenting abcominal pain 
and tenderness, abdominal mass, or shock. 

A few cases of hepatocellular carcinoma have been reported in women taking oval contra- 
Ceptives. The relationship of these drugs to this type.of malignancy is not known af this time 

5. Usage in or Immediately Preceding Pregnancy: Birth Defects in Offspring, and Malignancy in 
romao #fspring: During early pregnancy, female sex hormones may seriously damage the 
offspring 

n increased risk of congenital anomalies. including heart defects and limb defects, has 
beén reported with the use of oral contraceptives in pregnancy 

There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing oral contraceptives 

Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed two consecutive menstrual periods. If the patient has not adhered to the schedule, 
the possibyity of pregnancy should be considered at the time of the first missed period, and oral 
contraceptives should be withheld until pregnancy has been ruled out If pregnancy is con- 
fena. the patient should be apprised of the potential risks to the fetus and the advisability of 
contiRuation of the pregnancy should be discussed 





Women who discontinue oral contraceptiy 
use an alternate form of contraception for a p 

Administration of progestogen-only or pro 
withdrawal bleeding should not be used asa 

6. Galibladder Disease: Studies report an ir 
disease in Users of oral contraceptives. 

7. Carbohydrate and Lipid Metabolic Effect 
observed in a significant percentage of patie 
carefully observed while receiving oral contr 

An increase in triglycerides and total phos 

B. Elevated Blood Pressure: An increase in 
receiving oral contraceptives. The prevalenc 
also strongly correlated with development o' 
hypertension during pregnancy may be mort 

9. Headache: Onset or exacerbation of mic 
pattern which is recurrent, persistent, or sevt 

10. Bleeding Irregularities: Breakthrough b 
reasons for patients discontinuing ora! contr 
causes should be borne in mind. In undiagno 
diagnostic measures are indicated to rule o. 

Women with a past history of oligomenorrt 
without regular cycles should be advised the 
or to become amenorrheic after discontinua’ 

11. Ectopic Pregnancy: Ectopic as well as | 
failures. 

12. Breast Feeding: Oral contraceptives m 
fraction of the hormonal agents in oral contre 
receiving these drugs. 

PRECAUTIONS 

1. A complete medical and family history s 
contraceptives. The pretreatment and perioc 
reference to blood pressure, breasts, abdom 
smear and relevant laboratory tests. As a ge! 
prescribed for longer than one year without г 

2 Preexisting uterine leiomyomata may in 

3. Patients with a history of psychic depre: 
discontinued if depression recurs to a seriou 

4. Oral contraceptives may cause fluid reti 
only with careful monitoring, in patients with 

5.Patients with a past history of jaundice c 
recurrence of jaundice. If jaundice develops, 

6. Steroid hormones may be poorly metabi 
patients with impaired liver function. 

7, Users may have disturbances in normal 
relative pyridoxine deficiency. 

8 Serum folate levels may be depressed 

9. The pathologist should be advised of ori 
are submitted 

10. Certain endocrine and liver function te 

(a) Increased sulfobromophthalein retenti 
IX, and X; decreased antithrombin 3; increas 
(c) Increased thyroid-binding globulin (TBG; 
hormone. (d) Decreased pregnanediol excre 
Drug interactions: Reduced efficacy and ir 
been associated with concomitant use of rif 
barbiturates, phenylbutazone. phenytoin soc 
ADVERSE REACTIONS 
An increased risk of the following serious ad 
contraceptives. 

Thrombophlebitis: Pulmonary embolism: ( 
Cerebral hemorrhage: Hypertension; Gallblz 
anomalies. 

There is evidence of an association betwe 
contraceptives, although additional confirmi 
Neuro-ocular lesions, eg, retinal thrombosis 

The following adverse reactions have beer 
and are believed to be drug-related: Nausea 
adverse reactions, occur in approximately 1C 
Other reactions, as a general rule, are seen n 
testinal symptoms; breakthrough bleeding: 
rhea. amenorrhea during and after treatmen! 
treatment; edema: chloasma or melasma: b 
cervical erosion and cervical secretion; poss 
ately post partum: cholestatic jaundice: mig 
(allergic); menta! depression; reduced toler 
change in corneal curvature; intolerance to c 

The following adverse reactions have beer 
confirmed nor refuted. 

Premenstrual-like syndrome; cataracts, c! 
cystitis-like syndrome; headache: nervousn 
erythema multiforme; erythema nodosum; hi 
Special Notes on Administration 
Loestrin 1.5/30 (1.5 mg norethindrone ac 
USP) — Menstruation usually begins two or tt 
fifth day after discontinuing medication 

Loestrin 1.5/30 — Menstruation usually 
the fourth or fifth day, after the brown ferrous f 

Because ofthe relatively low estrogenic cc 
tor. There are patients whose inherent hormo! 
than that contained in Loestrin 1.5/30 to асһи 
altered bleeding patterns, which do not confc 

The physician should be alert to the fact thi 
bleeding from organic cause. and appropriate 
bleeding persists or continues after changinc 

After several months, bleeding may be redi 
result of medication and not indicative of prey 


HOW SUPPLIED 
Loestrin 15/30 ıs available in compacts « 


tablets. Each green tablet contains 1.5 mg of 
estradiol. Each brown tablet contains 75 mg: 
compacts and packages of five refills. 
Loestrin 15/30 s available in compact 
contains 1.5 mg of norethindrone acetate anc 
ages of five compacts and packages of five re 
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It’s 
revolutionizec 
obstetrics. 


Let us show you why. 


Real-time ultrasound provides answers to questions in 
pregnancy that previously went unanswered until deliv- 
ery. The ADR Real-Time Scanner is being used daily by 
physicians in more than 500 hospitals and private prac- 
tices to confirm diagnoses, detect problems, date gesta- 
tion, assess fetal status and much more. Because ADR 
has far more clinical and technological experience than 
anyone else in our field, you can be assured of proven 
reliability, the latest advances in image quality and cone 
venience, and a professional training program. 

But you don't have to believe us—we want to Show 
you. Return the coupon today —or call toll-free (800) 
528-1447—to request a video tape presentation or a 
clinical demonstration in your office. And ask us for the 
names of ADR customers in your area—they'll tell you 
how the ADR Scanner has revolutionized the practice of 
obstetrics for them. 
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ADR uttrasounp 


2224 South Priest Drive, Tempe, AZ 85282, (602) 968-7401 


Gentlemen: 

О Contact me to schedule a clinical demonstration. 

Please send: 

CJ Additional information on the ADR Ultrasound Real-Time Scanner. 
O Your video tape presentation 

О The name of an ADR customer іп my area 
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Brief Summary 


WARNINGS 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK 
RATIO FOR ENDOMETRIAL CARCINOMA. y 
Three independent case control studies have reported an increased 
risk ratio of endometrial cancer in postmenopausal women exposed 
to exogenous estrogens for prolonged periods. This reported risk 
was independent of the other risk factors studied. Additionally, the 
incidence rates of endometrial cancer have increased since 1969 in 8 
different areas of the United States with population-based cancer 
reporting systems, an increase that may [or may not] be related to 
the expanded use of estrogens during the last decade. - : 
The 3 case control studies reported that the estimated risk ratio for 
endometrial cancer in estrogen users was about 4.5 to 13.9 times 
greater than in nonusers. The risk appeared to depend on both 
duration of treatment and on estrogen dose. In view of these reports, 
when estrogens are used for the treatment of menopausal symp- 
toms, the lowest dose that will control symptoms should be utilized 
and medication should be discontinued as soon as possible. When 
prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for 
continued therapy. Although the evidence must be considered 
preliminary, one study suggests that cyclic administration of low 
doses of estrogen may carry less risk than continuous administra- 
tion; it therefore appears prudent to utilize such a regimen. - 
Close clinical surveillance of all women taking estrogens is impor- 
tant. In all cases of undiagnosed persistent or recurring abnormal 
vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. 
There is no evidence at present that "'natural'' estrogens are more or 
less hazardous than "synthetic" estrogens at rine doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 


The use of exogenous estrogens and progestagens during early preg- 


nancy has been reported to damage the offspring. An association 
has been reported between in utero exposure of the female fetus to 
diethylstilbestrol, a non-steroidal estrogen, and an increased risk of 
the post-pubertal development of an ordinarily rare form of vaginal 
or cervical cancer. This risk for diethylstilbestrol was recently esti- 
mated to be in the range of 0.14 to 1.4 per 1000 exposures, consis- 
tent with a previous risk estimate of not greater than 4 per 1000 
exposures. Furthermore, a high percentage of such females exposed 
in utero (30 to over 90%) has been reported to have vaginal 
adenosis, epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether they are 
precursors of adenocarcinoma. Although similar data are not availa- 
ble with the use of other estrogens, it cannot be presumed they 
would not induce similar changes. 

Several reports suggest a possible association between fetal expo- 
Sure to exogenous estrogens and progestagens and congenital 
anomalies, including congenital heart defects and limb reduction 
defects. 

One case control study estimated a 4.7 fold increased risk of limb 
reduction defects in infants exposed in utero to exogenous steroids 
(oral contraceptives, hormone withdrawal tests for pregnancy, or 
attempted treatment for threatened abortion). Some of these expo- 
sures were very short and involved only a few days of treatment. The 
data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. 

This product is not for use in therapy of threatened or habitual 
abortion. 

If DV (dienestrol NF) Cream or Suppositories are used during preg- 
nancy, or if the patient becomes pregnant while using this drug, 
she should be apprised of the potential risks to the fetus, and the 
advisability of pregnancy continuation 





DESCRIPTION \ 
DV (dienestrol NF) is a synthetic estrogen in cream and suppository form 
suitable for vaginal administration. Ў 
DV Cream (dienestrol cream NF)—Each tube contains: 
Dienestrol NF А 
with lactose, in a water-miscible base made from propyl 
acid, diglycol stearate, triethanolamine, benzoic acid, butylated hydrox- 
oluene, and disodium edetate; buffered with lactic acid to an acid pH. 
V Suppositories—Each suppository contains: 
esa TEN ID RERO TR CDU 0.70 mg. 
with lactose, in a base made from polyethylene glycol 400, polysorbate 
80, polyethylene glycol 4000. glycerine, and butylated hydroxytoluene; 
buffered with lactic acid to an acid pH. DV Suppositories have an inert 
covering, which dissolves promptly in the vagina. The Воени сот- 
posed of gelatin, glycerin, water, methylparaben, propylparaben, and 
coloring. 


INDICATIONS 

For the treatment of ue, vaginitis and kraurosis vulvae. 

DV (dienestrol NF) CREAM AND SUPPOSITORIES HAVE NOT BEEN 
SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING PREGNANCY 
тиа MAY HAVE POTENTIAL RISKS TO THE FETUS. (SEE BOXED 
WARNING.) 


CONTRAINDICATIONS ; 
DV чере NF) should not be used in patients with апу of the following 
conditions: 

1. Known or suspected cancer of the breast except in appropriately 
selected patients being treated for metastatic disease. 

2. Known or suspected estrogen-dependent neoplasia. 

3. Known or suspected pregnancy. (See Boxed Warning.) 

4. Undiagnosed abnormal genital bleeding. 

5. Active thrombophlebitis or thromboembolic disorders. £ 

6. A past history of thrombophlebitis, thrombosis, or thromboembolic 
disorders. 

7. Hypersensitivity to the ingredients of the cream or suppositories. 


WARNINGS ; 

1. Induction of malignant neoplasms. Long-term continuous adminis- 
tration of natural and synthetic estrogens in certain animal species in- 
creases the frequency of carcinomas of the breast, cervix, vagina, and 
liver. There are now reports that estrogens increase the risk of carcinoma 
of the endometrium in humans. (See Boxed Warning.) 





At the present time there is no satistactory evidence that estrogens given 
to postmenopausal women increase the risk of cancer of the breast, 
although a recent long-term followup of a single physician's practice has 
raised this possibility. Because of the animal data, there is a need for 
caution in prescribing estrogens for women with a strong family history of 
breast cancer or who have breast nodules, fibrocystic disease, or abnor- 
mal mammograms. 

_ 2. Gallbladder disease. A recent study has reported a two to threefold 
increase in the risk of surgically confirmed gallbladder disease in women 
receiving postmenopausal estrogens, similar to the twofold increase pre- 
viously noted in users of oral contraceptives. In the case of oral contra- 
ceptives the increased risk appeared after a period of use- 

3. Effects similar to those caused by estrogen- rogestagen oral con- 
traceptives. There are several adverse effects reported in association with 
oral contraceptives, most of which have not been documented as conse- 
quences of Postpenopausal estrogen therapy, although it has been re- 
Ported that there is an increased risk of abrombosis in men receiving high 
doses of estrogens for prostatic cancer and in women receiving estrogens 
for postpartum breast engorgement. The possibility that the adverse ef- 
fects reported in association with oral contraceptives may be associated 
with larger doses of estrogen cannot be excluded. 

a. Thromboembolic disease. Studies have now shown that users of 

oral contraceptives have an increased risk of various thromboembolic, 
thrombotic, and vascular diseases, such as thrombophlebitis, pulmonary 
embolism, stroke, and myocardial infarction. Cases of retinal thrombosis, 
mesenteric thrombosis, and optic neuritis have been reported in oral 
contraceptive users. There is evidence that the risk of several of these 
adverse reactions is related to the dose of the drug. An increased risk of 
post-surgery thromboembolic complications has also been reported in 
users of oral contraceptives. If feasible, estrogen should be discontinued 
at least 4 weeks before surgery of the type associated with an increased 
risk of thromboembolism, or during periods of prolonged immobilization. 
While an increased rate of thromboembolic and thrombotic disease in 
[езүн эчен users of estrogens has not been found, this does not 
rule out the possibility that such an increase may be present, or that 
subgroups of women who have underlying risk factors, or who are receiv- 
ing relatively large doses of estrogens may have an increased risk. There- 
fore, estrogens should not be used in persons with-active thrombo- 
phlebitis or thromboembolic disorders, and they should not be used 
(except in treatment of malignancy) in persons with a history of such 
disorders. They should be used with caution in patients with cerebral 
vascular or coronary artery disease and only for those in whom estrogens 
are needed. 
Doses of estrogen (5 mg. conjugated estrogens per day), comparable to 
those used to treat cancer of the prostate and breast, have been reported 
in a large prospective clinical trial in men to increase the risk of nonfatal 
myocardial infarction, pulmonary embolism, and thrombophlebitis. When 
estrogen doses of this size are used, any of the thromboembolic and 
thrombotic adverse effects associated with oral contraceptive use should 
be considered as a risk 

b. Hepatic adenoma. Benign hepatic adenomas have been reported to 
be associated with the use of oral contraceptives. Although benign and 
rare, these may rupture and may cause death through intra-abdominal 
hemorrhage. Such lesions have not yet been reported in association with 
other estrogen or progestagen preparations but should be considered in 
estrogen users having abdominal pain and tenderness, abdominal mass, 
or hypovolemic shock. Hepatocellular carcinoma has also been reported 
in women taking estrogen-containing oral contraceptives. The relation- 
ship of this malignancy to these drugs is not known at this time. 

C. Elevated blood pressure. Increased blood pressure is not uncommon 
in women using oral contraceptives and there is now a report that this 
may occur with use of estrogens in the menopause and blood pressure 
should be monitored with estrogen use, especially if high doses are used. 

d. Glucose tolerance. A worsening of glucose tolerance has been ob- 
served in a significant percentage of patients on estrogen-containing oral 
contraceptives. For this reason diabetic patients should be carefully ob- 
served while receiving estrogen. 

4. Hypercalcemia. Administration of estrogens may lead to hypercal- 
cemia in patients with breast cancer and bone metastases. If this occurs, 
the drug should be stopped and appropriate measures taken to reduce the 
serum calcium level. 


PRECAUTIONS 
A. General Precautions 

1. A complete medical and family history should be taken prior to the 
initiation of any estrogen therapy. The pretreatment and periodic physical 
examinations should include special reference to blood pressure, breasts, 
abdomen, and pelvic organs, and should include a Papanicolaou smear. 
As a general rule, estrogen should not be prescribed for longer than 1 
year without another physical examination being performed. 

2. For conditions due to infection with known organisms, specific 
treatment should be given for the organism responsible 

3. Fluid retention—Because estrogens may cause some degree of fluid 
retention, conditions that might be influenced by this factor such as 
epilepsy, migraine, and cardiac or renal dysfunction require careful ob- 
servation. 

4. Certain patients may develop undesirable manifestations of exces- 
Sive estrogenic stimulation, such as abnormal or excessive uterine bleed- 
ing, mastodynia, etc. In order to avoid this, the dosage should be reduced 
or the estrogens should be administered intermittently in the menopausal 
or Jis ead patient 

5. The age of the patient constitutes no absolute limiting factor, al- 
though treatment with estrogens may mask the onset of the climacteric. 

6. Oral contraceptives have been reported to be associated with an 
increased incidence of mental depression. Although it is not clear whether 
this is possibly due to the estrogenic or progestagenic component of the 
contraceptive, patients with a history of depression should be carefully 
observed. 

7. Patients having pre-existing uterine leiomyomata should be ob- 
served for increased growth of myomata during estrogen therapy. 

8. The pathologist should be advised of estrogen therapy when relevant 
Specimens are submitted. 

9. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving estrogen- contain- 
ing oral contraceptive therapy. If jaundice develops in any patient receiv- 
ing estrogen, the medication should be discontinued while the cause is 
investigated. 

10. Estrogens may be poorly metabolized in patients with impaired 
liver function and they should be administered with caution in such 
patients. 

11. Because estrogens influence the metabolism of calcium and phos- 
phorus, they should be used with caution in patients with metabolic bone 
diseases that are associated with hypercalcemia or in patients with renal 
insufficiency. ; 

12. Because of the effects of estrogens on epiphyseal closure, they 
should be used judiciously in young patients in whom bone growth is not 
complete. 


LJ 
13. Judicious assessment of the fora changes in certain endo- e 
crine and liver function tests is necessary for patients receiving large 
doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased 
antithrombin 3; increased norepinephrine- induced platelet aggregability. 

C. Increased thyroid binding globulin (TBG) leading to incrgased cir- 
culating total thyroid hormone, as measured by PBI, Т4 by column, or T4 
by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the 

levated ТВС; free Т4 concentration is unaltered. 

d. Impaired glucose tolerance. 

е. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

Р Reduced serum folate concentration. — 

. Increased serum triglyceride, phospholipid, or cholesterol. 

B. Information For The Patient 

A patient package insert accompanies this drug product. This insert is 
available from pharmacists who carry this product and from the company 
upon request. 
C. Pregnancy Category X 

See Contraindications and Boxed Warning. 
D. Nursing Mothers 

As a general principle, the administration of any drug to nursing 
mothers should be done only when clearly necessary since many drugs 
are excreted in human milk. 


ADVERSE REACTIONS 
(See Warnings regarding reports of induction of neoplasia, adverse ef- 
fects on the fetus, increased incidence of gallbladder disease, and adverse 
ene. me to those of oral contraceptives, including thromboem- 
olism. 
Since there is a possibility of dienestro! absorption through the vaginal 
mucosa, uterine bleeding might be provoked by excessive administration 
of dienestrol in menopausal women. UE study or D & C may be 
required to differentiate this uterine bleeding from carcinoma. Tenderness 
of the breasts and vaginal discharge due to mucus hypersecretion may 
result from excessive estrogenic stimulation; endometrial withdrawal 
bleeding may occur if use of dienestrol is suddenly discontinued. Such 
reactions indicate тойган, 
Menstrual irregularity may be made worse by dienestrol if a sufficient 
amount is absorbed. Dienestrol may cause serious bleeding in a woman 
Sterilized because of endometriosis and in whom remaining foci of en- 
dometrium could be activated. 
The following additional adverse reactions have been reported with es- 
trogenic therapy including oral contraceptives: 
1. Genitourinary system 
Breakthrough bleeding, spotting, change in menstrual flow and cycle. 
Dysmenorrhea 
Premenstrual-like syndrome. 
Amenorrhea during and after treatment. 
Increase in size of uterine fibromyomata. 
Vaginal candidiasis. 
Change in cervical eversion and in degree of cervical secretion. 
Cystitis-like syndrome. 
2. Breasts 
Tenderness, enlargement, secretion. 
3. Gastrointestinal 
Nausea, vomiting. 
Abdominal cramps, bloating. 
Cholestatic jaundice. 
4. Skin 
Chloasma or melasma which may persist when drug is discontinued. 
Erythema multiforme. 
Erythema nodosum. 
Hemorrhagic eruption. 
Loss of scalp hair. 
Hirsutism. 
Urticaria. 
5. Eyes 
Steepening of corneal curvature. 
Intolerance to contact lenses. 
‚ CNS 
Headache, migraine, dizziness. 
Mental depression. 
Chorea. 
7. Miscellaneous 
Increase or decrease in weight. 
Reduced carbohydrate tolerance. 
Aggravation of porphyria. 
ma 


Changes in libido and/or potency. 


DOSAGE AND ADMINISTRATION 
1 or 2 applicatorfuls of cream or 1 or 2 suppositories intravaginally per 
day for 1 or 2 weeks, then reduced to either one-half initial dosage or 1 
applicatorful (about 6 g.) or 1 suppository every other day for a similar 
riod. 
jaintenance Dose 
1 applicatorful of cream or 1 suppository one to three times a week may 
be used after restoration of the vaginal mucosa has been effected. 


HOW SUPPLIED 
DV Cream 

NDC 0068-0293-13: 3 oz. tube with applicator 
DV Suppositories 

NDC 0068-0294-16: box of 16 with inserter 


Product Information as of April, 1978 


DV Suppositories are manufactured by 
R. P. Scherer Corporation 

9425 Grinnell Avenue 

Detroit, Michigan 48213 for 
MERRELL-NATIONAL LABORATORIES 
Division of Richardson-Merrell Inc. 
Cincinnati, Ohio 45215, U.S.A. 
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-Only Abbott hematinics offer 
‘the Gradumef...and minimal 
gastric upset 


NO IRON-TASTING “BURPS” because the 
controlled-release Gradumet deposits most 
of the iron beyond the stomach. ..in the small 
intestine. BETTER ABSORPTION because 
the small intestine is the site of best 
absorption. With just one tablet daily, patients 
receive iron therapeutically equivalent to 
ordinary FeSO. tablets 300 mg t.i.d. 
SUPERIOR COMPLIANCE because without 
apprehension about "burps'.... without the 
confusion of a multi-dose regimen...you 
can count on your patient getting the iron 





This isn't a moonscape. 
It's the Gradumet, our 
inert, porous plastic 

matrix, magnified 120 i 
times. There are 
thousands of these 
minute channels in the. 
Gradumet. The ferrous 
sulfate is stored here 
and doesn't diffuse or 
dissolve until the 
Gradumet has passed through the stomach 
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you prescribe. 


and entered the small intestine. 


Both of these Abbott hematinics feature 


the Gradumet” 
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Fero-Folic- 
500^R 
525 mg of Ferrous Sulfate 


(equivalent to 105 mg of 
elemental iron) 





Гек Ас LL 
Caution Federal (05A 


S532" Vitamin C 
c Folic Acid 


Fero-Folic-500 n 


Indications: For the treatment of iron deficiency and 
prevention of concomitant folic acid deficiency in non- 
pregnant adults. Also indicated in pregnancy for the 
prevention and treatment of iron deficiency and to supply 
a maintenance dosage of folic acid. Contraindication: 
Pernicious anemia. Warning: Folic acid alone is improp- 
er therapy in the treatment of pernicious anemia and 
other megaloblastic anemias where vitamin Biz is de- 
ficient. Precautions: Where anemia exists, its nature 
should be established and underlying causes deter- 
mined. Fero-Folic-500 contains 800 mcg of folic acid 
per tablet. Folic acid especially in doses above 1.0 mg 
daily may obscure pernicious anemia, in that hemato- 
logic remission may occur while neurological manifesta- 
tions remain progressive. Adverse Reactions: The like- 
lihood of gastric intolerance is remote. If such should 
фссиг the tablet may be taken after a meal. Allergic 
sensitization has been reported following both oral and 
parenteral administration of folic acid. 


Vitamin C 
Folic Acid 





Iberet-Folic-500 в 


Indications: In non-pregnant 
adults, for the treatment of iron de- 
ficiency and prevention of con- 
comitant folic acid deficiency 
where there is an associated de- 
ficient intake or increased need for 
the B-complex vitamins. Also 
ndicated in pregnancy for the pre- 
vention and treatment of iron de- 
ficiency where there is a con- 
comitant deficient intake or 
increased need for B-complex vita- 
mins (including folic acid). Con- 
traindication: Pernicious anemia 
Warning: Folic acid alone is im- 
proper therapy in the treatment of 
pernicious anemia and other 
megaloblastic anemias where vita- 
min Biz is deficient. Precautions: 


Iberet-Folic-500°R 


525 mg of Ferrous Sulfate 
(equivalent to 105 mg of 
elemental iron) 


B-Complex Vitamins 


ABBOTT 


Where anemia exists, its nature 
should be established and under- 
lying causes determined. lberet- 
Folic-500 contains 800 mcg of folic 
acid per tablet. Folic acid especially 
in doses above 1.0 mg daily may 
obscure pernicious anemia, in that 
hematologic remission may occur 
while neurological manifestations 
remain progressive. Adverse Re- 
actions: The likelihood of gastric 
intolerance is remote. If such 
should occur. the tablet may be 
taken after a meal. Allergic sensi- 
tization has been reported follow- 
ing both oral and parenteral 
administration of folic acid 
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A Major Breakthrough sal 


from 





Parlodel ` 


(bromocriptine mesylate) 


TABLETS, 2.5 mg. 


The first clinically useful 
dopamine receptor agonist 


Dosage and Administration 

e Start with one 2.5-mg tablet with the evening 
meal for three days; increase to one tablet with 
food in the morning and in the evening on the 
fourth day. The therapeutic dosage is one tablet 
two or three times daily with meals. 

e |f adverse effects occur, temporarily reduce 
dosage. 

• Duration of treatment should not exceed six 
months. 

• |f pregnancy occurs, treatment should be 
discontinued immediately. 





* For further details, including information on 
contraception and pregnancy tests, please see 
Brief Summary. 


Contraindications: Sensitivity to any ergot alkaloids. 

Warnings: Since hyperprolactinemia with amenorrhea/galactorrhea has 
been found in patients with pituitary tumors (Forbes-Albright syn- 
drome), a complete evaluation of the sella turcica is advisable before 
treatment with Parlodel® (bromocriptine mesylate). Although ParloWel 
therapy will effectively lower plasma levels of prolactin in patients wath 
pituitary tumors, this does not obviate the necessity of radiotherapyor 
surgical procedures where appropriate. If pregnancy occurs, treatgfent 
should be discontinued immediately; safe use has not been dem- 
onstrated in pregnancy. Should not be administered to nursing mothers. 
Safety and efficacy have not been established in children under age 15. 
Although the incidence of congenital malformations and spontaneous 
abortions reported in human studies does not exceed that generally re- 
ported for such occurrences in the population at large, the total number 


mimics the action of dopamine at the receptor sites 
potent inhibitor of prolactin secretion 


indicated in amenorrhea/galactorrhea associated 
with hyperprolactinemia* 


Clinical effectiveness in amenorrhea/galactorrhea 
associated with hyperprolactinemia* 


Parlodel therapy was studied in 210 patients • OVERALL CLINICAL EFFECTIVENESS 
with amenorrhea/galactorrhea associated with 63% of 187 patients experienced reinitiation of 
hyperprolactinemia* of whom 187 were evaluated menses and at least 75% reduction in galac- 
for efficacy. In light of the usual findings with torrhea; 47% had both reinitiation of menses and 
previously available therapies, the response to complete cessation of milk secretion. 
Parlodel® (bromocriptine mesylate) was 
impressive. • CORRELATION OF CLINICAL RESPONSE 
WITH REDUCTION IN PROLACTIN LEVELS 
» CLINICAL IMPROVEMENT IN AMENORRHEA Improvement markedly correlated with reduction 


Reinitiation of menses (or pregnancy without іп serum prolactin levels. Maximum reduction of 
first having menses?) was reported by 80% of prolactin levels was achieved within the first four 
187 patients after an average treatment time of weeks of therapy, and reduced levels were main- 
5.7 weeks. tained throughout therapy. 


» CLINICAL IMPROVEMENT IN GALACTORRHEA 
7696 of 187 patients experienced clinically signifi- 
cant —75% ог greater — reduction іп galactorrhea, *in the absence of demonstrable pituitary tumor. Not 
and 58% experienced completecessationofmilk Indicated in рар п исін deri в 
secretion. The treatment time required for 75% hu abr drea cbs! Aa Top not іна 
gement of infertility. 
reduction was 6.4 weeks, and that for complete ^ tParlodel (bromocriptine mesylate) is not indicated in 
cessation was 12.7 weeks. the management of infertility. 





Stylized rendition 
of the hypothalamus 
andthe pituitary 
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of pregnancies reported is an insufficient sample in which to detect any tinued in approximately 6% of patients because of adverse effects. 
given birth defect; extrapolation of these data to a greater patient popu- These in decreasing order of frequency are nausea 51%, headache 


lation would be statistically invalid. 18%, dizziness 16%, fatigue 8%, abdominal cramps 7%, lighthead- 
Precautions: Since treatment may result in restoration of fertility, pa- edness 6%, vomiting 5%, nasal congestion 5%, constipation 3% and 
tients should be required to use contraceptive measures, other than the diarrhea 3%. A slight hypotensive effect may accompany Parlodel® 
oral contraceptives, during treatment; however, since patients often (bromocriptine mesylate) treatment. The occurrence of adverse reac- 
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. Summary of analysis of published articles 


September 1 through August 31, 1977 and 1978 


EACH YEAR a retrospective analysis of the articles published in the JouRNAL is made by 
the Editors and is presented to the Editorial Board and to the Advisory Committee on 
Policy. Comparison of the data gathered over a period of 11 years reveals trends in the 
classification and type of articles accepted and published by the Editors. Analysis of the 
data for the last 2 years is presented. 


1977  . ` 













Classification of article 


Journal division: 


Obstetrics 200 974 >> 159 776 
Gynecology 188 941 -> 210 918 
Fetus, placenta, and newborn 123 593 .. 137 708 
Education 8 49 7 35 
Communications in brief | Р 184 
Total — 519 2,557 513 2,616 
Type of article: 
Clinical 269 1,156 289 1,106 
Clinical investigation 133 734 132 759 
Basic research 117 667 92° 567 
Communications in brief 184 
Total 519 2,557 : 513 2,616 
Average length of articles 5.9 pages 6.1 pages 
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Fetal breathing movements and the abnormal 


contraction stress test 


FRANK A. MANNING, M.D.* 
LAWRENCE D. PLATT, M.D. 
Los Angeles, California 


~ 


The presence or absence of fetal breathing movements (FBMs) in a 30 minute observation period 
was determined in 29 patients with abnormal contraction stress tests (CSTs). The study population _ 
included 14 patients with positive CSTs, 11 patients with equivocal CSTs, and four patients with 
unclassified CSTs. In patients with either an equivocal or a positive CST, the presence of FBMs 
was associated with a high incidence of false predictive tests. Conversely, the absence of FBMs in 
a patient with a positive CST was uniformly associated with intrapartum fetal distress. The presence 
or absence of FBMs was not helpful in assessing the patients with unclassified CSTs. These data 
suggest FBMs may be a useful means of evaluating the patient with a positive or equivocal CST. 


(AM. J, OBSTET. GYNECOL. 133:590, 1979.) 


CONTINOUS INTRAPARTUM fetal heart rate (FHR) 
monitoring has proved to be a valuable means of assess- 
. ing fetal condition. The presence of FHR variability 
and the absence of periodic FHR changes is a reliable 
index of fetal well-being.' The loss of FHR variability 
and the presence of repetitive late decelerations has 
been associated with increased fetal morbidity and 
mortality rates, although the relationship is neither 
simple nor direct.’ ? The FHR response to uterine con- 
tractions in the antepartum period (oxytocin challenge 
test or contraction stress test [CST]) was introduced as 
a test of fetal reserve by Ray and associates. Accumu- 
lated experience with the CST indicates the incidence 
of false positive tests is at least 25%.* 
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Breathing movements are a normal component 
of intrauterine development in the uncompromised 
fetus? The presence of fetal breathing movements 
(FBMs) appears to reflect fetal health.* * Hypoxemia 
and acidemia reduce or abolish FBMs in animal 
fetuses.? The fall in FBMs after smoking and the ab- 
sence of FBMs with spontaneous maternal hypoxemia 
suggest that fetal hypoxemia may suppress human 
FBMs.* ° The purpose of this study was to evaluate 
FBMs in patients with an abnormal CST. 


Methods 


Patient selection. The presence or absence of FBMs 
was determined in 29 consecutive patients with abnor- 
mal CSTs. All patients had a nonstress test (NST) be- 
fore a CST was performed. The NST was termed 
"reactive" if there were five.or more accelerations of 
the fetal heart rate of 15 bpm or greater with fetal 
movement in a. 20 minute period. A NST that did not 
meet these criteria was termed "nonreactive." The 


. presence or absence of periodic heart rate changes was 


assessed in all patients with spontaneous uterine con- 
tractions regardless of the NST results. In patients with 
a nonreactive NST and a quiescent uterus, contractiohs 
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were induced by an intravenous infusion of a dilute 
o&ytocin solution. A CST was termed "positive" if, in 
any 10 minute period, repetitive late decelerations 
were observed with two or more spontaneous uterine 
contractions or three oxytocin-induced uterine con- 
tractions. A CST was termed “negative” if, in any 10 
minute period, late decelerations were absent with two 
or more spontaneous uterine contractions or three 
oxytocin-induced contractions and there was no posi- 
tive window elsewhere in the record. A CST that dem- 
onstrated intermittent late decelerations and no clearly 
positive or negative window was termed “equivocal.” A 
positive or equivocal CST was considered falsely pre- 
dictive if follewed by labor that resulted in spontaneous 
vaginal delivery of a normal infant. Contraction stress 
tests thet demonstrated either prolonged bradycardia 
or pericdic changes other than late decelerations were 
termed “unclassified.” | 
FBM measurement The presence or absence of 
FBMs was determined in 29 consecutive patients with 
abnormal CSTs. The interval between the CST and the 
FBM measurement ranged from 30 minutes to 6 
hours. FBMs were assessed by a real-time B-scan 
method (ADR Model 2130, Tempe, Arizona). Patients 
were studied in a semirecumbent position and not 
permitted to smoke during the observation period. A 
3.5 MHz transducer was placed on the abdomen and 
adjusted such that a longitudinal scan of the fetus in 
either a coronal or sagittal plane was obtained. FBMs 
were defined as convergent chest wall movements with 
abdominal excursion. Observations were recorded as 
FBMs present if there was at least one episode of FBM 
of 30 seconds or greater present during a 30 minute 
period. The results of these observations were not dis- 
closed to the physicians managing the patients. І 


Results 


Positive CST. Fourteen patients with a positive CST 
were studied. All but one patient had a nonreactive 
NST. Indications for CST included hypertension 
(nine), diabetes (three), postdate (one), and systemic 
lupus erythematosus (one) Gestational age ranged 
from 31 to 44 weeks (mean 38.9 + 0.8 [SEM] weeks). 
All were delivered within 36 hours of the CST. 

FBMs were present in 10 patients with a positive CST 
(Table I). Two were delivered by elective primary ce- 
sarean section (one for breech presentation and one 
with severe hypertension and an “unfavorable” cervix). 
Labor was induced and an internal monitor was placed 
in eigat patients. In seven of these eight, there were no 
consistent FHR patterns characteristic of fetal distress; 
five were delivered vaginally and two by cesarean sec- 
tión for failure of labor to progress. The remaining 
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Table I. FBMs in 14 patients with a positive CST 


FBM present | FBM absent 


No. of patients 10 £ 
Mode of delivery: 
Primary LSCS 
Labor and vaginal 
delivery 
Labor and LSCS for 1 4 
fetal distress i 
Labor and LSCS (other 2 0 
indication) 
. Apgar score: 
1 min. . 
>7 10 
<7 
5 min. 
>7 ^ 10 
<7 : 
Birth weight: 
„ AGA 6 
SGA 4 3 ' 


on 


0 
0 


— оо Qu c 


— 


LSCS, Low-segment cesarean section; AGA, appropriate 
for gestational age; SGA, small for gestational age. 


Table Н. FBMs in 11 patients with an equivecal CST 


FBM present | FBM absent 


No. of patients ` 11 0 
Mode of delivery: 
Primary LSCS 1 — 
Labor and vaginal 9 — 
delivery 
Labor and LSCS for 0 — 
fetal distress 
Labor and LSCS (other 1 — 
indication) i 
` Apgar score: 
l min. | 
>7 ` 10 — 
<7 1 — 
5 min. 
27 11 x 
<7 0 22 
Birth weight: 
AGA 11 — 


SGA 0 — 





patient was delivered by cesarean section because of 
repetitive late decelerations. The 1 and 5 minute Apgar 
scores were 7 or greater in all 10 infants. Four of the 10 
infants were small for gestational age (birth weight less 
than tenth percentile for gestational age and sex). 

FBMs were absent in four patients with a positive ' 
CST. Labor was induced and an internal monitor was 
placed in each of these patients. Repetitive late decel- 
erations and diminished or absent heart rate variability 
were observed in all four patients and delivery was by 
emergency cesarean section. An Apgar score of less 
than 7 was observed at 1 minute in three infants and in 
one infant at 5 minutes. Three of these four infants 
were small for gestational age. 
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Table III. FBM in four patients with an unclassified CST 













Interval 






Gestational 


age (wk.) and FBMs 


Fetal bradycardia second- 40 Present 4 hr. 
ary to uterine hypertonus 
Variable deceleration 44 Present Immediate 
Prolonged bradycardia fol- 44 Present Preceding 
lowing spontaneous uter- 
ine contraction 
Variable deceleration 40 ‘Absent 1 hr. 


Equivocal CST. Eleven patients with an equivocal 
CST were studied. All had a nonreactive NST. Indica- 
tion for CST included hypertension (four), diabetes 
(five), and postdates (two). Gestational age ranged from 
33 to 44 weeks (mean 39 + 1 [SEM] weeks). All were 
delivered within 48 hours of the CST. 

FBMs were present in all the patients with an 
equivocal CST (Table II). In one patient, a repeat ce- 
sarean section was performed before the onset of labor. 
Labor was induced and an internal monitor was placed 
in the remaining 10 patients, None exhibited FHR pat- 
terns characteristic of fetal distress. Nine were deliv- 
ered vaginally and one by cesarean section for failure 
of labor to progress. One infant had a 1 minute Apgar 
score of less than 7. All had a5 minute Apgar score of 7 
or greater. None of these infants was small for gesta- 
tional age. 

Unclassified CST, Four patients with an unclassified 
CST were studied (Table III). All were delivered 
within 18 hours of the CST. All had a nonreactive 
NST. А 

In three patients with ал unclassified CST, FBMs 
were observed. One patient at term developed pro- 
longed fetal bradvcardia secondary to an oxytocin-in- 
duced tetanic uterine contraction. Oxytocin infusion 


was discontinued and the FHR returned to baseline. | 


FBMs were present during an observation period 4 
hours later. Labor was induced, was uneventful, and 
resulted in a vaginal delivery of an infant who was ap- 
propriate for gestational age with a 1 minute Apgar 
score of 7 and a 5 minute Apgar score of 9. One patient 
at 44 weeks' gestation demonstrated variable decelera- 
tion with induced uterine contractions. FBMs were 
present immediately following the CST. Oligohy- 
dramnios was evident by clinical and ultrasound 
examination. Labor was induced and an internal moni- 
tor was placed. Shortly after the induction was begun, 
the fetus developed sustained bradycardia (60 bpm) 
and was delivered by emergency cesarean section. The 
infant was small for gestational age and had a 1 minute 
Apgar score af 5 and a 5 minute Apgar score of 8. 


between CST 
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Mode of delivery Comment 





Vaginal 7and9 No  Uneventful labor 

LSCS (prolonged 5and8 Yes  Oligohydramnios 
bradycardia) 

LSCS (prolonged land] —  Oligohydramnios and 
bradycardia) cord prolapse 

LSCS (severe vari- 8and9 No Cord around neck 


able deceleration) and shoulder 


In one patient at 44 weeks’ gestation FBMs were 
present during an observation period 3 hours before a 
NST was performed. During the NST, variable de- 
celeration with spontaneous uterine contraction was 
noted and the patient was transferred to the delivery 
unit. Membranes were ruptured and an internal moni- 
tor was placed. The patient continued to have variable 
decelerations, then developed severe, sustained brady- 
cardia (60 bpm) and was delivered by emergency cesar- 
ean section. Át cesarean section, occult cord prolapse 
was recognized. The infant was severely depressed. 
Apgar scores were 1 at 1 minute, 1 at 5 minutes, and 5 
at 10 minutes, but the infant survived. The infant was 
not weighed. 

FBMs were absent in one patient with an unclassified 
CST. This patient developed variable deceleration with 
induced uterine contractions. Amniotic fluid volume 
appeard normal by clinical and ultrasound examina- 
tion. Membranes were ruptured and an internal moni- 
tor was placed. The fetus had variable decelerations 
with spontaneous uterine contractions that could not 
be alleviated by altering maternal position. The infant 
was delivered by cesarean section and the umbilical 
cord was wrapped tightly around the neck and shoul- 
der. The infant was appropriate for gestational age, 
and the Apgar scores were 8 at 1 minute and 9 at 5 
minutes. 


Comment 


Fetal hypoxemia has been implicated in the etiology 
of late deceleration of the fetal heart rate, mediated 
either by chemoreceptor reflexes or, less commonly, by 
a direct myocardial effect. Uterine contractions im- 
pede intervillous blood flow, and, since placental oxy- 
gen transfer appears primarily flow related, it is postu- 
lated that the CST may serve as a test for placental 
"respiratory reserve" and, hence, identify the patient 
with uteroplacental insufficiency.” The clinical applica- 
tion of this concept has proved neither simple nor di- 
rect. The decrease in uterine blood flow and, hence, 


the fall in fetal Ро» with a uterine contraction is depen- 
e 


«ењ 
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Number 
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dent іп bart on the intensity of the contraction.!? Since 


rtoninvasive antepartum techniques for recording uter- 
ine contractions do not measure intensity, the stress or 
challenge applied to a fetus cannot be quantitated or 
readily reproduced. Further, uteroplacental flow can 
be influenced by maternal роѕійоп.! The supine po- 
sition may be associated with a degree of aortic hypo- 
tension which, when subtle, may not be apparent on 
brachial blood pressure recording. Finally, the effct of 
uterine contraction on fetal Po; may be influenced by 
the metabolic state of the fetus before the stress. In 
view of these limitations, it is not surprising that the 
incidence of false positive tests may exceed 25%. 

In this study, the false prediction rate in the patients 
with a positive CST was 57% (seven of 12 patients al- 
lowed to labor) and 100% (10 patients allowed to labor) 
with an equivocal CST. ' | 

FBMs are an alternate biophysical index of fetal 
condition. In the animal fetus, hypoxemia is a potent 
depressant o? FBM.® !* In the human fetus, hypoxemia 
appears to have a similar depressant effect on FBM.® !0 
In the human fetus, the presence of FBMs is a reliable 
sign of fetal health.* 7 The absence of FBMs is associ- 
ated with a high incidence of intrapartum fetal distress, 
neonatal depression, and intrauterine growth retarda- 
tion.® ?. 14 

In this study, the presence or absence of FBMs was 
helpful in differentiating the true from the false pre- 
dictive CST. When FBMs were present in the patient 
with a positive CST, the incidence of a false positive test 
was 87% (seven of eight patients allowed to labor), 
whereas in the absence of FBMs the incidence of a false 
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positive CST was zero (four patients allowed to labor). 
In the patients with an equivocal CST, the incidence of 
a false predictive test when FBMs were present was 
10076 (10 patients allowed to labor). Thus, the presence 
of FBMs confers a strong possibility that the fetus may 
tolerate the rigors of labor. Whereas in this series fetal 
apnea was uniformly associated with a true positive 
CST, these data must be interpreted with caution in 
view of the small number of cases (four). In the nozmal 
fetus, breathing movements are periodic; thus, it is 
possible that apnea in a patient with a positive or 
equivocal CST may be a reflection of the periodicizy of 
FBM and not fetal compromise. 

The presence or absence of FBMs was not helpful in 
identifying the fetus with potentia] umbilical cord 
compression as a result of either cord position or oligo- 
hydramnios. It is postulated that, in the absence of 
uterine activity, blood gas tension and pH may be nor- 
mal in such fetuses; hence, periodic FBMs may be 
present. Real-time ultrasound may be a special aid in 
determining cord position and relative amniotic duid 
volume. 

These data suggest that FBMs may be a helpful ad- 
junct in assessing the patient with the abnormal CST. 
They further underline the danger of relying on a sin- 
gle test, such as the CST, for estimating fetal condition. 
Few physicians would rely on a single biophysical vari- 
able for assessing health in the newborn infant or adult `' 
but rather would rely on a composite biophysical 
profile (vital signs). It seems reasonable to apply these 
principles to the fetus. 
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Adrenocorticotropin and glucocorticoid concentrations 
in fetal and maternal plasma of rabbit does 


continuously infused with cortisol from 
day 21 to day 24 of gestation 
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Previous studies have suggested that suppression of fetal rabbit adrenocorticotropin (ACTH) 
secretion results in impaired development of ACTH-specific adenylate cyclase activity. In order to 
test this hypothesis we measured fetal and maternal plasma ACTH, cortisol, and corticosterone 
concentrations in control does and does infused with 0.3 mg of cortisol/hour at 21 to 24 days of 
gestation. This cortisol infusion regimen significantly depressed maternal and fetal plasma ACTH 
and corticosterone concentrations but did not change fetal serum cortisol concentrations. These 
findings further support the hypothesis that fetal ACTH plays a role in the normal development of _ 
the adenylate cyclase catalytic portion of the ACTH receptor complex and adrenal differentiation 


during this critical period of fetal life. (AM. J. OBSTET. GYNECOL. 133:594, 1979.) 


WE HAVE PREVIOUSLY shown that specific adreno- 
corticotropin (ACTH) sensitive adenylate cyclase activ- 
ity of the adrenal is minimal at 19 days after coitus in 


the fetal rabbit. A marked increase in activity occurs . 
between days 22 and 24. At 24 days’ gestation the’ 


ѕресібс ACTH response in comparison with control 
nonstimulated values was as great as any observed over 
the period of development studied, up to 90 days after 
delivery. The development of this adrenocortical cell 
response coincided with the cytologic differentiation of 
the fetal adrenocortical cells into steroidogenic cells 
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that commences on day 19 of gestation and is complete 
by approximately day 24.! Continuous infusion of cor- 
tisol into the maternal circulation from 21 to 24 days' 
gestation suppresses both the increase in ACTH- 
stimulated adenylate cyclase activity and the cytologic 
differentiation of the fetal adrenocortical cells.! These 
observations suggest that the administered cortisol had 
crossed the placenta, entered the fetal circulation, and 
caused a fall in fetal ACTH secretion. We hypothesized 
that the reduced fetal ACTH secretion impaired the 
normal development of the ACTH-sensitive adenylate 
cyclase response. The present investigation was un- 
dertaken to provide data on fetal hormone levels in 
mothers infused with both saline and cortisol in order 
to test the proposed role of ACTH in the stimulation of 
its own receptor during ontogenesis, Maternal plasma 
hormone concentrations were also determined. 


Material and methods 


Animals and operative techniques. The New Zea- 
land White does used were mated on a single occasion. 
The day of mating was taken to be day 1 of develop- 
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Table I. Mean hormone concentrations + standard errors of the means of maternal and fetal plasma in 
saline-infused and cortisol-infused mothers. The range of values is given in parentheses 


ACTH (pgíml) Cortisol (ng/ml) 


Corticosterone (ng/ml) 





Dmm 


Saline-infused mothers 65.8 + 17.9 67.5 + 8.7 
| (21-145) (26-121) 

` п = 8 п = 15 
Согііѕо]-іпҒлзеа mothers 3.0 + 0.9 4.9 + 0.7 
(«0.1-5.5) (<1.0-11) 

п = 8 = 94 


ment. Care of animals and surgical procedures for in- 
sertion of intra-aortic and inferior vena caval catheters 
on day 21 of gestation were as described previously.? 
Five animals were infused with 0.9% saline alone (w/v) 
and nine were infused with 0.9% saline, containing 
0.15 mg cortisol per milliliter via the aortic catheter 
at a rate of 2 ml/hour from the time of completion of 
the catheterization until the does were killed on day 24 
of gestation. This cortisol infusion regimen has been 
. shown to cause premature delivery in about 72 hours.? 
To prevent delivery, progesterone in oil (2 mg daily) 
was, therefore, administered intramuscularly to all 
animals.? 


Maternal blood samples were collected from con- 


scious unrestrained does at intervals during the cortisol 
infusion via the noninfused intravenous catheter, pro- 
viding potency was maintained. No maternal plasma 
samples were taken less than 24 hours after the start of 
the cortisol infusion to the doe. Samples of 1 ml of 
whole blood were withdrawn at 12 hour intervals 
within 15 minutes of 9:00 or 21:00. On dav 24, 3% 
sodium pentobarbitone (м/у) was administered via 
the intravenous catheter. When anesthesia had been 
achieved each fetus was removed individually after iso- 
lation of its blood supply from that of its mother, leav- 
ing intact the blood supply to the remaining fetuses 
until they in turn were removed. All does had healthy 
fetuses that demonstrated active movements at the time 
of removal from the uterus. During the collection pro- 
cedure the fetuses remaining in utero were kept warm 
and moist either within the maternal abdominal cavity 
or with the aid of saline cloths. Blood was collected by 
seepage from the neck veins following decapitation, 
immediately after the exteriorization of the fetus. 

All blood samples were collected into cold plastic pots 
which contained heparin and had been kept at —20° С. 
These pots were then kept in crushed ice until spun at 
0.5° C for 10 minutes at 2,000 rpm. The plasma ob- 
tained was transferred immediately to polyethylene 
tubes, frozen, and stored at —20? C. Although the 
plasma from individual fetuses was treated separately 


57 x12 34.5 + 6.7 3.9 + 0.5 41 0.5 
(0.8-16.9) (13.5-61.8) (2.0-7.8) (1.1-6.0) 
nz17 n=8 n=15 n=8 
38.6 + 4.6 31.9 + 5.7 14 + 0.3 1.3 + 0.9 
(12.1-69.5) (3.1-73.5) («0.4-8.0) (0.5-2.74) 

-16- n=17 n= 13 n= 16 


wherever possible, due to the small volume of blood 
available it proved necessary to pool the plasma for 
some litters. All samples were assayed for ACTH 
within one month of collection. 

Chemicals and reagents. 1,2,6,7-"H-labeled cortico- 
sterone, 89.6 Ci/mmole, and 1,2-°H-labeled cortisol, 
44.3 Ci/mmole, were obtained from New England Nu- 
clear, Boston, Massachusetts. Corticosterone and cor- 
tisol antisera were donated by Radioassay Systems 
Laboratories, Inc., Carson, California. Nonradioactive 
steroids were obtained from Steraloids, Wilton, New 
Hampshire. Cortisol for infusion (Efcortelan) was a gift 
from Glaxo Laboratories Ltd., Greenford, England, 
and progesterone (Gestone) was donated by Paines and 
Byrne, Greenford, England. 

Hormone estimations. 

Cortisol and corticosterone. Cortisol and corticosterone 
were assayed following chromatography as previously 
described.* * The within-assay coefficient of variation 
was 9% for cortisol and 3% in the case of corticoste- 


‘rone. The between-assay coefficient of variation was 


9% for both hormones. Accuracy was evaluated by add- 


. ing known amounts of steroids to aliquots of rabbit 
`. plasma stripped of endogenous steroid by charcoal 


treatment for. 2 hours at 50° C. Pool A consisted of the 
steroid-free rabbit plasma only. Pool B consisted of 2 
ng of each steroid per milliliter of plasma. Pool C con- 
tained 20 ng of corticosterone and 50 ng of cortisol per 
milliliter of plasma. The recovery of added steroid 


ranged from 81% to 101%. 


ACTH. Plasma ACTH concentration in the doe and 
the fetus was measured by the highly sensitive redox 
assay.’ All samples were assayed for ACTH in four 
different dilutions. 

Treatment and analysis of data. Since fetal plasma 
ACTH was suppressed below the limits of sensitivity of 
the assay in some cortisol infusions, these samples were 
given the most conservative value, that of the lower 
limit of the assay, for subsequent analysis. As some of 
the data were obviously skewed, a Mann-Whitney U 
test was used to compare samples in order to avoid the 
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Fig. 1. A comparison of the mean ACTH (picograms per milliliter), cortisol (nanograms per millili- 
ter), and corticosterone concentrations in saline-infused (open histograms) and cortisol-infused 
(stippled histograms) animals. The standard errors are represented by vertical bars. For number of 


determinations (8 to 24) see Table I. 


assumptions that they were drawn from normally dis- 
tributed populations and had equal variances, implicit 
in the parametric t test. The test was carried out accord- 
ing to Siegel? by computing the normal distribution 
function, z, by substitution of U (the Mann-Whitney 


statistic) in a formula with corrections for tied ranks as ` 


appropriate. For comparisons in which the direction of 
the difference was predicted before the study was un- 
. dertaken, a one-tailed test was used; for other cases a 
two-tailed test was employed. 


Results: 


ACTH values. There was no significant difference 
between fetal and maternal values (two-tailed test) in 
either the saline-infused or cortisol-infused mothers 
(Table I). Infusion of cortisol into the maternal circu- 
lation resulted in a depression of ACTH levels in ma- 
ternal and fetal plasmas and in most cases the concen- 
tration was below the lower limit of sensitivity of the 
assay for the volumes of plasma available. There was no 
overlap between the values obtained in either doe or 
fetus for saline-infused and corusol-infused animals. A 
p value of «0.0023 (one-tailed test) was obtained for a 
comparison of maternal concentrations and a p value 
of «0.00003 (one-tailed test) was obtained for a com- 
parison of fetal concentrations (Fig. 1). 

Plasma cortisol and corticosterone concentrations. 
Cortisol was found to be the predominant glucocor- 
ticoid in saline-infused mother and fetus. The mean 
cortisol:corticosterone ratios were 1.46 and 8.5, re- 
spectively. Fetal plasma cortisol concentration was con- 
siderably higher than the maternal value in these ani- 
mals (p < 0.0002; two-tailed test). In contrast, the 


plasma corticosterone concentrations were very similar. 
There was slightly more variation in the cortisol levels; 
coefficients of variation were 192.896 (mother) and 
12.2% (fetus). 

The cortisol infusion regimen elevated the concen- 
tration of cortisol in the maternal circulation to seven 
times the control value (p «0.0002 and p « 0.0005, re- 
spectively; one-tailed tests). The resultant cortisol: cor- 


ticosterone ratios in maternal and fetal plasma, respec- 


tively, were 27.5 and 24.5 (Fig. 1). 


Comment 


The cortisol infusion regimen resulted in a sig- 
nificant elevation of maternal plasma cortisol concen- 
tration. Cortisol clearly crosses the placenta and de- 
presses fetal levels of ACTH and corticosterone while 
fetal plasma cortisol remains relatively unchanged. The 
maintained fetal plasma cortisol may simply reflect an 
equilibration across the placenta following a marked 
depression of fetal cortisol in addition to cortico- 
sterone. Alternatively the concentration of cortisol ob- 
served in the fetal plasma of saline-infused control 
mothers may represent a threshold value beyond which 
fetal mechanisms come into play to keep the level 
within prescribed limits. No data are available in the 
rabbit fetus regarding the factors affecting plasma 
clearance of cortisol. An increased clearance rate could 
result from excretion of the hormone, its sequestration, 
or its conversion to some other steroid derivative dur- 
ing its passage across the placenta or within the fetal 
compartment per se. Any metabolite of cortisol formed 
would appear to be implicated in the regulation of 
the fetal pituitary ACTH/adrenal loop. Evidence for 
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transposition of steroids has been advanced in the me- 
tabolism of the fetal rabbit lung in the period of 21 to 
29 days’ gestation.” ? Finally the high fetal plasma cor- 
tisol levels of both saline- and cortisol-infused mothers 
may be a consequence of the stress encountered during 
the harvesting procedure. This is unlikely in the 
cortisol-infused animals since the plasma ACTH con- 
centration is depressed. 

The observed depression of fetal pituitary ACTH 
presented here supports the initial conjecture that the 
maternal administration of cortisol causes a fall in fetal 
ACTH secretion in addition to lowering fetal plasma 
corticosterone. The reduced ACTH output would be 
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expected to cause the arrested cytologic differentiation 
and steroidogenesis in the fetal adrenal that we have 
previously demonstrated.! Studies involving the effects 
of fetal decapitation and their subsequent reversal by 
the administration of ACTH at the time of decapitation 
suggest that fetal plasma ACTH is mainly of pituitary 
origin.? The findings, coupled with the impairment of 
the fetal adrenal adenylate cyclase responsiveness to 
ACTH following the maternal administration of cor- 
tisol are extra experimental evidence for our postulate 
that ACTH plays a role in the ontogenetic develop. 


‘ment of the catalytic portion of its own receptor. 
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Calcium accumulation by human uterine microsomal ; 


preparations: Effects of progesterone and oxytocin 


MARY E. CARSTEN, Рн.р. 
Los Angeles, California 


‚А microsomal fraction was prepared from human pregnant uteri at term and at 6 to 19 weeks’ 
ges:ation, and from nonpregnant uteri'by differential centrifugation and purified on a discontinuous 
sucrose density gradient. This fraction bound calcium in the presence of adenosine triphosphate 
(ATP). ATP-dependent calcium binding in microsomal preparations was found to increase with 
advancing pregnancy. Addition of progesterone increased the ATP-dependent calcium binding, while 
addition of oxytocin decreased the ATP-dependent calcium binding. In combination, oxytocin and . 
progesterone counteracted each other. The progesterone effect was specific for progesterone; three 
biologically inactive analogues had no effects on calcium binding. The actions of progesterone and 
of oxytocin on ATP-dependent calcium binding were found to be consistent with their respective in 
vivo uterine relaxing and contracting actions..(AM. J. OBSTET. GYNECOL. 133:598, 1979.) 


THE ACTIVATION of uterine contraction, as in labor, 
requires an increase in the intracellular free calcium 
concentration,! as does contraction of all muscles.? 
Conversely, lowering of the intracellular free calcium 
concentration induces relaxation of the uterine muscle. 
Decrease in the intracellular calcium concentration in 
the uterine muscle is brought about through seques- 
tration of calcium into intracellular organelles? and by 
extrusion of calcium from the cell? In the human 
uterus the most likely site of calcium sequestration is 
the relatively abundant? sarcoplasmic reticulum. 

In previous reports from this laboratory, a subcellu- 
lar preparation from bovine and human uteri was 
described. This subcellular preparation, enriched in 
sarcoplasmic reticulum, sequesters calcium from so- 
lution.97? In the bovine in vitro model, calcium seques- 
tration was inhibited by uterine contractile agents such 
as prostaglandins and oxytocin* !? and enhanced by 
progesterone.! In the present communication it is 

shown that these agents have similar effects in human 
© myometrial microsomal fractions. 
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Material and methods 


Preparative procedure. Pregnant uteri were ob- 
tained at cesarean hysterectomy from patients close to 
term but not in labor. Uteri were also obtained from 
patients undergoing therapeutic abortion between 6 
and 19 weeks of pregnancy. Nonpregnant uteri were 
obtained from premenopausal women at hysterectomy 
for various nonmalignant diseases. This protocol was 
approved by the University of California, Los Angeles, 
human protection committee. All uteri were immedi- 
ately opened and placed on ice. Cervix and endome- 


. trium were dissected out and only healthy looking 


myometrial tissue was used, i.e., fibroids were removed. 
The specimens were trimmed free of fat, connective 
tissue, and blood vessels, diced, and homogenized in a 
Waring Blendor for 15 seconds, a Polytron for 5 sec- 
onds, and in the Waring Blendor again for 5 seconds. 
An ice-cold solution of 0.3M sucrose, 2 mM. dithio- 
threitol, and 0.02M Tris buffer, pH 7.9, was used. Dif- 
ferential centrifugation between 15,000 and 40,000 g 
and subsequent purification of the pelleted material on 
a discontinuous sucrose density gradient was as de- 
scribed previously.*® !? The protein suspension in the 
35% to 45% sucrose layer was enriched in sarcoplasmic 
reticulum and free of mitochondria. It was used 
throughout for adenosine triphosphate (ATP)—depen- 
dent calcium binding studies. 

Assay conditions. The incubation medium con- 
tained 2.0 mM ATP, 2.0 mM magnesium chloride, 
2 X 107*M calcium chloride, 10 mM potassium chlo- 
ride, and 20 mM imidazole buffer, pH 7.0. The reac- 
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Table 1. ATP-dependent calcium binding (nanomoles of calcium per milligram of protein) 








Preparation ATP added ATP-dependent calcium binding* EM p 
A. Term pregnant © 20.5 +12 30.2 + 1.7 +9.7 + 1.7 <0.005 
B. 6 to 19 weeks’ gestation ‚ 19.1 € 2.4 25.3 + 8.4 +6.2 + 1.5 p «0.005 
C. Nonpregnant 23.5 + 2.7 27.8 + 3.1 44.3410 — 6 <0.003 





*A and B, p > 0.05; A and C, p <'0.02; B and C, p> 0.05. 


Table II. Progesterone effect on ATP-dependent calcium binding (nanomoles of calcium 


per milligram of protein) 


Prebaration 
Term pregnant 9.7+ 1.7 
6-19 weeks’ gestation 6.2+ 1.5 
Nonpregnant 43210 


tion was started by adding 5 to 8 mg protein in 1 ml o£ 
3596 sucrose to 9 ml of incubation medium. The reac- 
tion was a.lowed to proceed for 1 minute at room tem- 
perature and was terminated by plunging the assav 
tubes into an ice bath. After centrifuging and washing, 
the pellet in each tube was Share for protein and 
calcium.'? 

Analysis of data. ATP- беренден calcium binding 
was computed from the difference in calcium between 
samples incubated as described above and samples in- 
cubated without ATP. Statistical analysis was carried 
out using Student's t test and paired comparison where 
applicable. 

Hormonal effects. Oxytocin, progesterone, and 
progesterone analogues were added to the incubation 
media. Their effects were computed as the difference 
in ATP-dependent calcium binding in the presence 
and absence of these agents in a paired experiment. 

Analytical methods. Protein concentrations were de- 
termined by the method of Lowry and associates,'* 
standardized with bovine serum albumin. Quantitative 
analyses for calcium were carried out by atomic ab- 
sorption spectroscopy using a Perkin-Elmer Model 303 
atomic absorption spectrophotometer. Reagent-grade 
chemicals were used: sucrose, special enzyme grade 
(Schwarz-Mann): dithiothreitol (Sigma), and synthetic 
oxytocin, A grade (Calbiochem). ATP (Sigma) was 
treated with Dowex 50-X8-H* to remove traces of cal- 
cium and other cations. 


Results 


Pregnant and nonpregnant human myometrium. 
ATP-dependent calcium binding was compared in mi- 
crosomal preparations from uteri obtained from preg- 
nant women at term and at 6 to 19 weeks gestation and 
from nonpregnant women. The highest calcium bind- 
ing obtained was 16.4 nmoles of calcium per milligram 
.of microsomal protein in 1 minute. 


ATP-dependent calcium binding Progesterone (50 pg/ml) | Progesterone effect | n | р 


117 + 2.1 +2.0 + 0.8 10. «0.01 
7.1 X 1.4 +0.9 + 0.2 8 <0.005 
6.3 + 0.9 +2.0 + 0.5 6 <0.003 


' In Table I, it is shown that ATP-dependent calcium 
binding is not significantly different in microsomal 

` fractions from uteri at term and at earlier stages of 
pregnancy. In nonpregnant uteri, ATP-dependent 
calcium binding was found to be significantly lower 
than in term pregnant uterine preparations, but there 
was no significant difference between ATP-dependent 
calcium binding in the nonpregnant uteri and those at 
6 to 19 weeks’ gestation. It appears that there is a 
gradual increase in ATP-dependent calcium binding 
with the onset of pregnancy and through the advanc- 
ing gestational period. 

Progesterone effects. When 50 wg of progesterone 
per milliliter was added to the incubation media, sig- 
nificant increases in ATP-dependent calcium binding 
were found in all uteri, as shown in Table II. The in- 
crease in calcium binding in the presence of progester- 
one amounted to 2.0 nmoles of calcium per milligram 
of protein in the term pregnant uteri, 0.9 nmoles of 
calcium per milligram of protein in the uteri at 6 to 19 

` weeks’ gestation, and 2.0 nmoles of calcium per milli- 
gram of protein in the nonpregnant uteri. These in- 

-creases were highly significant when compared to 
ATP-dependent calcium bimding in the absence of 
progesterone. The progesterone effect was not sig- 
nificantly different in the threé uterine microsomal 
preparations. However, when compared to the respec- 
tive ATP-dependent calcium binding, the progester- 
one effect was greatest in nonpregnant preparations 
because ATP-dependent calcium binding was lowest in 
the nonpregnant uteri. 

Oxytocin effects. Effects of oxytocin on ATP- 
dependent calcium binding are shown in Fig. 1. In the 
range of 5 nU to 50 uU of oxytocin per milliliter, 
oxytocin decreased ATP-dependent calcium binding in 
a dose-dependent fashion. The lowest oxytocin concen- 
tration which showed a significant inhibition of calcium 
binding was 0.5 U/ml. Therefore, this concentration 
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0.05 0.5 5.0 50 
Oxytocin (U/ml) 
"Fig. 1. Inhibition of ATP-dependent calcium binding by 


oxytocin in microsomal preparations from human uterus 
(mean + SEM); abscissa logis scale. 
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Fig. 2. Effects of progesterone and oxytocin on ATP-de- 
pendent calcium binding in microsomal preparations from 
human uterus (mean + SEM). 


of oxytocin was used in all subsequent experiments. . 


The microsomal preparations used in these experi- 
ments were mostly from uteri obtained at cesarean hys- 
terectomy. Two preparations were dérived from sec- 
ond-trimester uteri. When the two preparations from 


second-trimester uteri were not included in the statisti- - 


cal analysis, the dose-response curve was unchanged as 
far as we could detect from our limited data. 
Progesterone and oxytocin in combination. The 
next series of experiments was designed to see whether 
oxytocin and progesterone would affect calcium bind- 
.ing when both were present in the same preparation. 
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Fig. 3. ATP-dependent calcium binding. Additions: None; P, 
progesterone; 17a, 17a-hydroxyprogesterone; 5a, 5a-preg- 
nane-3,20-dione; 58, 58 -pregnane-3a,20a-diol (mean + SEM). 


Therefore, in any one experiment, incubations were 
carried out in the presence of progesterone alone, 
oxytocin alone, and both progesterone and oxytocin 
and in the absence of both. Only term pregnant uteri 
were used. As seen in Fig. 2, ATP-dependent calcium 
binding averaged 12.4 + 1.8 nmoles of calcium per 
milligram of protein. When progesterone alone was 
added to the incubation mix, calcium bindirig increased 
by 2.5 + 0.8 nmoles. The two agents counteracted each 
other's effect on ATP-dependent calcium binding so 
that their effect was not different from the control but 
was different from that of either agent alone. . | 

Progesterone analogues. The effects of three natu- 
rally occurring progesterone derivatives on ATP-de- 
pendent calcium binding were studied in term preg- 
nant uteri: (1) 17a-hydroxyprogesterone, which is 
inactive in women except when used in the form of the 
caproate!* '; (2) 5a-pregnane-3,20-dione or allopreg- 
nanedione, found in pregnancy urine, also inactive; (3) 
58-pregnane-3o,20a-diol, i.e., pregnanediol, the chief 
metabolite of progesterone. None of these had an ef- 
fect on ATP-dependent calcium binding at the same 
dose used for progesterone, as seen in Fig. 3. Highér 
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doses were not used because of solubility limitation. 
THe progesterone effect thus appears to be specific for 
progesterone. 


Comment 


The above-presented experiments demonstrate ef- 
fects of progesterone and of oxytocin on ATP-de- 
pendent calcium binding in an in vitro system derived 
from the human uterus. Effects of prostaglandin E; 
(PGE,) have been shown previously.® 

It is difficult to evaluate the quantitative aspects of 


the opposing effects of progesterone, on the one hand, 


and oxytocin, on the other, because of the shallow 
dose-response curve obtained for oxytocin and the 
variability of hormonal effects from preparation to 
preparation. This variability is probably based on the 
variability inherent in the patient population. Paucity 
of suitable human specimens further contributed to the 
difficulties. Nevertheless, our results are consistent 
with the in vivo action of these hormones. 

The uterine stimulating action of oxytocin is well 
known. The blocking of the activity of the pregnant 
uterus by progesterone and the inhibitory effect of 
progesterone on the uterine response to oxytocin have 
been discussed.'® It has also been demonstrated that 
progesterone inhibits the myometrial activity of the 
rabbit uterus induced by prostaglandin." Effecis of 
oxytocin and PGE, opposing the effect of progesterone 
on ATP-dependent calcium binding in microsomal 
preparations of bovine uterus were demonstrated in 
this laboratory." While observations on one animal 
species are often transposed for application to other 
animal species, direct observation is preferable. Fur- 
thermore, verification on human material of more fully 
characterized bovine uterine preparations makes the 
latter results more significant. i 
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Several similarities and differences of human and 
bovine microsomal calcium binding may be noted: 
(1) Quantitative differences in ATP-dependent calcium 
binding were found in microsomal preparations of 
term and nonpregnant human uteri but not in similar 
preparations from bovine uteri.” (2) Progesterone in- 
creased ATP-dependent calcium binding as in the 
bovine microsomal uterine fraction.'! (3) Oxytocin in- 
hibited ATP-dependent calcium binding in the human 
uterine preparations as in the bovine specimens. 
However, greater sensitivity to oxytocin was shown by 
microsomal preparations from term pregnant bovine” 
uteri than by the human preparations. (4) The effects 
of oxytocin and progesterone offset each other in 
human and bovine preparations.!! (5) The three natu- 
rally occurring progesterone analogues tested had no 
effect on ATP-dependent calcium binding in either 
human or bovine uterine microsomal fractions. 

The actions of oxytocin and of progesterone were 
thus found to be consistent with their respective in vivo 
uterine contracting and relaxing actions. It has often 
been suggested that changes in the hormonal milieu 
may occur prior to the onset of labor. Progesterone is 
known to have a quiescent effect on the myometrium, 
whereas oxytocin activates uterine motility. The pres- 
ent results suggest that increases in oxytocin and/or 
decreases in progesterone would mobilize calcium to 
stimulate uterine activity. Their effects on intracellular 
calcium levels may be a factor in controlling uterine 
activity throughout pregnancy and in the onset and 
progress of labor. 


Dr. William Karow made available most of the spec- 
imens and Stephen Strann provided assistance. 
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Cefamandole nafate is a derivative of 7-aminocephalosporanic acid which has been shown to have 
good in vitro activity against aerobes traditionally susceptible to cephalosporins as well as many 
anaerobes, including B. fragilis. One hundred women with obstetric or gynecologic infections 
completed treatment with cefamandole: 53 had post-cesarean section infections: 24, acute pelvic 
inflammatory disease: 16, posthysterectomy cuff cellulitis/abscess; and seven, vulvar or abdominal 
wound abscess. Almost 9096 of these women had either polymicrobial aerobic/anaerobic bacterial 
infections or an anaerobic infection alone. Ninety women responded to cefamandole alone; in 10 
cases chloramphenicol was added, but in addition five of these women required surgical therapy for 
eradication of infection. Mild to severe phlebitis at the infusion site that responded to conservative 
therapy was demonstrated in 14 women. Of 312 bacterial isolates from these women, 89% were 
sensitive to cefamandole at 32 ug/ml, an easily achievable serum level; 93% of anaerobic 
streptococci, the most common isolates, were sensitive at 32 ug/ml. Also, 90% of all Bacteroides 
species were susceptible at 32 ug/ml; 82% of B. fragilis were susceptible at this concentration. 
These data indicate that cefamandole is safe and effective for treatment of women with polymicrobial 
pelvic infections but that approximately 596 of these women will require surgical exploration in 
addition to antimicrobial administration. (AM. J. OBSTET. GYNECOL. 133:602, 1979.) 


" \ 
ALTHOUGH EFFECTIVE ANTIMICROBIALS have 
lessened their danger, bacterial infections are still a 
common source of concern for medical as well as 
financial indications in obstetric and gynecologic pa- 
tients, These infections are most frequent after sur- 
gery, either cesarean section or hysterectomy, but non- 
puerperal pelvic infection also occurs. Recent evidence 
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indicates that these infections are usually polymicrobial 
and are caused by a combination of aerobes with 
anaerobic predominance. ™7 

Many antimicrobial regimens have been recom- 
mended for treatment of these infections, and because 
of the diversity of microorganisms involved these gen- 
erally are “broad-spectrum.” Single-drug treatment for 
serious infections is seldom recommended, although 
carbenicillin given in large doses has been used success- 
fully. ° Cephalosporin analogues for some of. these 
infections have been advocated as single-drug therapy 


- because of their broad antimicrobial spectrum; how- 


ever, most of these drugs are relatively ineffective 
against some anaerobes, specifically Bacteroides fragilis. 

Cefamandole nafate* is a semisynthetic derivative of 
7-amino-cephalosporanic acid and has been demon- 
strated to have better in vitro activity against many 
aerobes when compared to other cephalosporins.'^7'? 


*Mandol, Eli Lilly & Co., Indianapolis, Indiana. Released 
for clinical use by the Food and Drug Administration in 
November, 1978. 
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Moreover, cefainandole has in vitro activity against 
commonly encountered anaerobes, including B. 
fragilis." The drug is currently approved by the Foad 
and Drug Administration for clinical experimental use. 
The purpose of this study was to evaluate clinically the 
safety and efficacy of cefamandole for treatmerit of 
women with obstetric and gynecologic infections. A 
second purpose was to evaluate the in vitro activity of 
the drug agaihst Отели isolated from these women. 


Material and method 


Patient population. Women considered for treat- 
ment . with cefamandole were those hospitalized оп 
the Obstetrical or. Gynecological Service at Parkland 
Memorial Hospital and who had one of the following 
infections: (1) post-cesarean section metritis with pel- 
vic cellulitis, (2) acute pelvic inflammatory disease with 
peritonitis, (3) posthysterectomy cuff cellulitis or 
abscess, (4) vulvar abscess, or (5) abdominal incision 
abscess. The study was approved by the Human Re- 
search Committee and informed conserit was obtained 
from each woman. | 

Microbiologic methods. In women, with chorioam- 
nionitis, or those considered at high risk for developirig 
postoperative pelvic infection, amnionic fluid was taken 
by transuterine aspiration at the time of cesarean sec- 
tion: In a few women, transcervical endometrial aspi- 
rates were obtained prior to treatment; in three of 
these cases these were the only cultures taken. In 
women with acute pelvic inflammatory disease, perito- 
neal fluid was obtained for culture by culdocentesis as 
previously described.’ For detection of N. gonorrhoeae, 
specimens were taken by swab of the endocervix and 
urethra, and these and peritoneal fluid were plated di- 
rectly onto Thayer-Martin media. In women with vagi- 
nal cuff infections, specimens were obtained by careful 
aspiration above the vaginal cuff which. had been 
cleansed with povidone-iodine and was held open with 
sterile sponge forceps. In patients with vulvar or inci- 
sion abscesses, cultures were taken by needle aspiration 
following skin preparation with povidone-iodine. In 
addition, in those women with a Bartholin’s gland 
abscess, lower genital tract and aspirate specimens were 
plated onto Thayer-Martin media. Two blood cultures 
from separate sites were taken prior to antimicrobial 
therapy in all women. 

These specimens were inoculated into рей. meat 
carbohydrate broth and subcultured after 48 hours 
onto blcod, chocolate blood, eosin-methylene blue, 
mannitol salt, and. azide agars for isolation of aerobic 
organisms. The roll-tube technique was used for isola- 
tion of anaerobes. Anaerobes were identified according 
to the Vizginia Polytechnic Institute Manual? and aerobes 
e according to Bergey's Manual." 
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The minimal inhibitory concentrations for ariaercbic 
bacteria were determined by using a variation of the 
agar dilution method described by Sutter and associ- 
ates.” Bacteria were grown in prereduced anaerobic 
chopped meat carbohydrate broth for 24 hours or until 
visibly turbid..Each culture was adjusted to the No. 1 
McFarland nephelometer standard in a dilution blank 
to give a final concentration of approximately 3 x 108 
colong-formirig units (CFU)/ml. Brucella agar sup- 
plemented with vitamin K and hemin and laked blood 
were used for media. The plates were inoculated with a, 
Steers replicating device"! to deliver approximately 10% 
to 10? cells onto the media. These plates were then 
incubated for 48 hours at-35° C in a GasPak jar* and 
the minimal inhibitory concentrations recorded as the 
lowest drug concentrations shoiving no macroscopic 
growth. 

The minimal inhibitory concentrations to aerobes 
were determined by the same methods except that bac- 
teria were grown in trypticase soy broth for 2 to 3 hcurs 
at 35? C and turbidity was adjusted to the No. 1 McFar- 
land standard. ‘This was diluted 1:10 in trypticase soy 
broth and transferred into the Steers replicator, Ap- 
proximately 0.001 ml of each culture was inoculated 
onto Mueller-Hinton agar plates. These plates were in- 
cubated aerobically for 18 to 24 hours at 35? C and the 
minimal inhibitory concentrations determined., 

Antimicrobial administration. Women with postop- 
erative infections were not given treatment unless the 
temperature was 101.5? F or greater during the firs: 24 
hours or 101° F or greater thereafter. Those with non- 
surgical infections were given treatment if the tempera- 
ture was 101° Е or greater.-Cefamandole was given by 
intermittent intravenous infusion, 2 gm every 4 hours. 
The patients were seen at least tivice daily by one of us; 
If there was no clinical improvement after 48 to 72 
hours or if the infection was judged to be worse, then 
cefamandole dosage was usually increased to 2 gm 
every 3 hours. Those women who did not respond to 
this regimen within another 48 to 72 hours were given 
chloramphenicol (50 mg/kg/day) by intermittent intra- 
venous infusion in three or four divided doses. 

In women whose clinical condition improved with 


intravenous cefamandole, the route of administration 


was changed to intramuscular, 1 gm every 6 hours. 
After the woman had been afebrile for 24 to 48 hours 
and when cefamandole was discontinued, oral Keflex 
was begun to complete à 10 to 14 day course of an- 
timicrobial tlierapy. 

Laboratory studies. Laboratory studies were done 
prior to cefamandole therapy and several times there- 
after, including following completion .of treatment. 


*Baltimore Biological Laboratories. 
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Table I. Demographic data of 100 women given cefamandole EP ee obstetric and gynecologic infections E" 







Infection 





Post-cesarean section metritis 


Acute pelvicinflammatory disease 24 
Posthysterectomy cuff infection 16 
Vulvar abscess 4 
Incisional abscess 3 
Total : : 100 








- "Prior to cefamandole therapy. 


Renal function was evaluated by measurement of the 
plasma urea nitrogen and creatinine and by urinalysis. 
Hematologic changes were monitored by hemogram 
including differential while blood cell count, platelet 

. estimation, and Coombs test. Liver function was moni- 

' tored by determination of serum glutamic oxaloace- 
tic transaminase, alkaline phosphatase, and bilirubin. 
Plasma electrolytes were also measured. 


Results 


From August, 1976, through May, 1978, 106 women 
were given cefamandole; six of these were excluded 
from data analysis: two had an allergic reaction; in two 
the protocol was not properly followed; one left the 
hospital against advice 3 days postoperatively: after 
treatment was started fór a vaginal cuff infection; and 
one woman with severe chorioamnionitis was delivered 
vaginally. The types of infection and other factors rele- 


vant to the remaining 100 women are presented in . 


Table I. 

Clinical response: 

Post—cesarean section infections. Two women with 
chorioamnionitis who had a cesarean section were 
given cefamandole intraoperatively. Cefamandole was 
given to 51 women who developed postoperative met- 
ritis with pelvic cellulitis as previously defined.'* The 
mean length of ruptured membranes in these 53 
women was 11.9 hours; in 43 women the duration was 
longer than 6 hours. All of these women had fever and 
lower abdominal, uterine, and parametrial tenderness. 
The mean initial аы before therapy was 
102.4^ F 

F ort a women responded favorably to intravenous 
cefamandole which they received for a mean of 3.2 
days. Chloramphenicol was added in seven (13%): 

_ three had a broad ligament mass; two, had persistent 
parametritis; one, an incisional abscess; and another, a 
large cul-de-sac abscess. Women with an incisional 
abscess did not respond until this was drained su- 
prafascially. The woman with the cul-de-sac abscess 
remained febrile until colpotomy drainage was per- 






Mean tem- 
perature* (°F) 


14-35 20. 8 102.4 
14-39 23.7 $4 102 

17-56 '" 81.4 2.5 101.6 
25-35 35.8 3.0 101.6 
27-66 40. 2.5 101.4 
14-66 24.6 1.5 102.2 


formed on day 12 and 600 cc of purulent material was 
removed. These 53 women were febrile for a mean of 
4.5 days after treatment was begun. "EN 
In 10 other women in whom serious infectious com- 
plications developed, chloramphenicol was not given. 
Six had a pelvic mass which resolved with cefamandole 


. alone, and four had an incisional wound abscess which 


was surgically drained. “Pelvic mass” described in these 
women was diagnosed by palpation and not proved to 
be ‘an abscess by surgical exploration. These masses 
were usually unilateral, 5 to 15 cm in size, and usually 
in the area of the broad ligament. We have in the past 
termed these "broad ligament abscesses”'’; however, 
they most probably usually represent an intense 
inflammatory reaction with dissection along natural 
lines of cleavage.'* Undoubtedly, these masses may un- 
dergo suppuration to form a true broad ligament or 
other pelvic abscess, but unless surgical exploration is 
performed . this latter course is only conjectural. 

Transabdominal amnionic fluid specimens for cul- 
tures were taken prior to cesarean section in 50 women. 
All were positive for growth; 36 (72%) had mixed 
aerobic and anaerobic pathogens and 12 (24%) had 
anaerobes only (see Table III). Blood cultures were 
positive for pathogens in six (11%) of these 53 women; 
in four of five women the same isolate was also iden- 
tified from amnionic fluid. 

Pelvic inflammatory disease. Twenty-four women with 
pelvic inflammatory disease and pelvic peritonitis 
completed treatment with cefamandole, All had lower 
abdominal pain and adnexal, cervical motion, and 
lower abdominal tenderness. In addition, 16 had a 
palpable abscess and 14 had. upper abdominal 
peritoneal involvement. The mean temperature prior 
to treatment was 102° F (Table I). 

Nineteen women responded to cefamandole, 2 gm 
every 4 hours given intravenously for a mean of 2.8 
days. In the other five the increased dose was given and 
these women received the drug intravenously for a 
mean of 5.6 days. In three of these latter women 
chloramphaneicol was added. Intramuscular cefaman- 
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Table II. Clinical response and complications in 100 women treated with cefamandole 










Chloramphenicol added 






Response 
without 
operation 





Infection Complication Other treatment 
Post-cesarean section Pelvic mass* 10 Chloramphenicol, 4; ab- 7 13 5 9 
metritis (N = 53) scess drained, 1 
Wound abscess 5 Chloramphenicol, 1; ab- 


scess drained, 5 


Persistent cellulitis 2 Chloramphenicol, 2 
Pelvic inflammatory "Leaking" TOA 4 Chloramphenicol + 3 12.5 0 — 
disease (N — 24) ` TAH-BSO, 3 
"Leaking" TOA 1 Cefamandole + TAH- 
: . BSO, 1 і 
Persistent peritonitis 1 Laparotomy, cefaman- 
dole alone 
Vaginal cuff infec- None — Drainage cuff abscess, 0 — 0 — 
tion (N = 16) 14 | 
Vulvar abscess None — Surgical drainage, 4 0 — 0 — 
(N = 4) 
Wound abscess None — Secondary wound clo- 0 — 0 — 
(N = 8) sure, 1 


TAH, Total abdominal hysterectomy; BSO, bilateral salpingo-oophorectomy. 
*See text for definition. 


Table III. Number and types of bacteria isolated from 94 women treated with cefamandole 











Types of organisms 









Total Mean per >-  Aerobes + Anaerobes Aerobes 
Infection organisms patient anaerobes (%) only (%) only (%) 
Post-cesarean section 108* 2.2 72 24 4 
metritis (N = 50) . 
Pelvic inflammatory 761 3.6 Р 55 18 27t 
disease (N — 21) E os 
Cuff cellulitis/ab- 54i 3.4 i 63 25 12 
scess (N = 16) : 
Vulvar and wound 308 4.3 43 ` 43 14 
abscess (N = 7) a -— t = 
Total (N = 94) 268 2.9 ` 62 25 13 


*Amnionic fluid and blood; excludes transcervical and abscess cultures. 
tIncludes 20 N. gonorrhoeae isolates from multiple sites. 

Cuff, 15: amnionic fluid, one. 

§Includes positive blood culture; positive cervical culture for N. gonorrhoeae. 


dole was continued for a mean of 2.3 days in these 24 was serosanguineous. One sample was lost; one had no 
women. ` growth although organisms were seen on direct gram 

Exploratory laparotomy was performed for persis- stain, and in one that initially had growth, organisms 
tent peritonitis in five women. In four of these, abdom- were lost in subculture. Half of the 22 women with 
inal hysterectomy and bilateral salpingo-oophorectomy nongonococcal organisms in peritoneal fluid also had 
were done because of leaking adnexal abscesses; in N. gonorrhoeae; in four these organisms were isolated 
three of these chloramphenicol also had been given. ^ from both the cervix and peritoneal fluid, while in 
The fifth woman was found to have salpingitis with seven they were isolated only from the lower genital 
severe peritonitis; cefamandole was continued after tract. The recovery pattern in women with these or- 
operation and she did well (Table II). ganisms (Table III) is similar to that for women with 

.Peritoneal fluid was obtained by culdocentesis from pelvic inflammatory disease treated as outpatients.” | 


all women; in 19 the fluid was purulent and in four it Vaginal cuff infection. Sixteen women completed 
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Table IV. Bacterial isolates (N — 270) from 94 women 
with obstetric and gynecologic infection 


Isolate No. 
Anaerobes (N = 161): 
Gram-positive cocci (117) 
Peptostreptococcus sp. А 51 
Peptostreptococcus anaerobius (29) ` 
Peptostreptococcus intermedius (8) 
Peptostreptococcus micros tos 25 (9) 
Peptostreptococcus parvulus (1) 
Peptostreptococcus productus è (4) 
Peptococcus sp. 58 
Peptococcus prevotii (25) 
Peptococcus magnus (11) 
Peptococcus asaccharolyticus (8) 
Peptococcus variabilis (5) 
Peptococcus constellatus i (5) 
Peptococcus morbillorum (4) 
Gaffkya anaerobia А 8 
Gram-negative cocci (2) 
Veillonella 2 
Gram-positive bacilli (10) 
Clostridium sp. 10 
Clostridium sphenoides (2) 
Clostridium septicum (1) 
Clostridium sordellit - 7 (1) 
Clostridium ramosum (1) 
Clostridium clostridüformis (1) 
Other (4) 
Gram-negative bacilli (32) 
Bacteroides fragilis sp. i 13 
Bacteroides subsp. thetaiotaomicron (5) 
Bacteroides subsp. fragilis ^ (4) 
Bacteroides subsp. distasonis ; (2) 
Bacteroides subsp. vulgatus (2) 
Bacteroides melaninogenicus 5 
Bacteroides sp. 6 
Fusobacterium 3 
Other 5 
Aerobes (N = 109): 
Gram-positive cocci (63) 
Streptococcus sp. 55 
Group A : (2) - 
Broup B (6) 
Group D (8) 
Other (16) | 
Streptococcus faecalis (23) 
Staphylococcus aureus 8 
Gram-negative cocci (20) 
Neisseria gonorrhoeae 20 
Gram-negative bacilli (26) `` 
Escherichia coli 20 
Proteus mirabilis 3 
Klebsiella pneumoniae 1 
Citrobacter 1 
Enterobacter aerogenes I 


cefamandole therapy given for postoperative vaginal 
cuff cellulitis and/or abscess following abdominal (10), 
cesarean (four), or vaginal (two) hysterectomy. All had 
lower abdominal pain and vaginal cuff edema and ten- 
derness; the mean initial temperature in these women 
was 101.6? F (Table I). In 14 of these a cuff abscess was 
demonstrated and drained at the time of initial exami- 
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nation. These 16 women responded well to the 3n- 
tibiotic and drainage (Table II). They received cefa- 
mandole intravenously for a mean of 9.1 days and 
intramuscularly for a mean of 3.5 days. 

Cultures were taken transvaginally from the retro- 
peritoneal space in 15 women: Nine had a mixed in- 
fection; four had only anaerobes; and two had only 
aerobes. In the remaining patient, cesarean hysterec- 
tomy was performed for chorioamnionitis and the 
amnionic fluid was positive for multiple organisms 
(Table 111). | 

Vulvar abscesses. Four women with vulvar abscesses 
did well with incision and drainage and cefamandole 
given intravenously for a mean of 2.3 days and in- 
tramuscularly for a mean of 2.7 days (Table II). In 
three of the four women, aspirated pus contained mul- 
tiple aerobes and anaerobes and the other woman had 
multiple anaerobes only, including Clostridium clos- 
tridüformis which was also isolated from the blood. N. 
gonorrhoeae was isolated from the cervix in one of these 
women; it was not recovered from the pus (Table III). 

Wound abscesses. Three women were treated for ab- 
dominal incision abscesses; two had undergone cesar- 
ean section and a third, abdominal hysterectomy. All 


'three had been discharged after treatment with 


penicillin and tetracycline for pelvic infection and were 
not taking antimicrobial drugs when they returned, 
complaining of abdominal pain. These women re- 
sponded to surgical drainage and cefamandole given 
intravenously for a mean of 2.8 days and intra- 
muscularly for a mean of 3.0 days (Table II). Cultures 
were positive for multiple anaerobes in two and for 
Staphylococcus aureus in the other (Table III). 

Adverse clinical and laboratory effects. Superficial 
phlebitis, the most common adverse clinical effect, was 
demonstrated in 14 of the 100 women; it was mild in 
five, moderate in seven, and severe in two. In most 
cases, phlebitis responded to a change of the intrave- 
nous site and application of warm soaks; in some in- : 
domethacin was given. Pain at the site of intramuscular 
injection was uncommon. 

Two women developed a weakly positive direct 
Coombs test while receiving cefamandole; one test was 
negative after completion of treatment and the other 
was positive at the time of discharge. In one woman the 
serum glutamic oxaloacetic transminase rose to 278 
U/L and the alkaline phosphatase rose to 295 U/L dur- 
ing therapy; these tests were normal 8 weeks after 
completion of treatment. Serial blood studies showed 
neither evidence of renal or hematologic dysfunction 
nor any changes in serum electrolytes. 

Microbiologic studies. The numbers and types of 
organisms isolated from 94 women are listed in Table 
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Table V. Cumulative minimal inhibitory concentrations of cefamandole to 312 clinical isolates 
. į 





Anaerobes: 

Gram-positive cocci (147) 
(Peptostreptococcus sp., Pep- 
tococcus sp., Gaffkya sp.) 

Gram-negative cocci (3) - 

Bacteroides fragilis (17) - 

Bacteroides melaninogenicus (7) - 

Bacteroides sp. (other) (6) - 

Other gram-negative rods - 
(10) 

Clostridium sp. (11) ` - - - 


42% 


34% 44% 59% 


29% 
86% 


Total anaerobes (201) 


Aerobes: 
Streptococcus А, B, D (42) - - 
Streptococcus faecalis (30) - - - 
Staphylococcus aureus (9) - - 
All gram-negative rods (30) - - 


Total aerobes (111)* 1696 
Total (312)* 27% 


*Excludes 20 isolates of N. gonorrhoeae. 


IV. These were isolated from specimens obtained prior 
to cefamandole treatment, and those obtained by 
transcervical endometrial aspiration were excluded. As 
indicated in Table III, 87% of these specimens con- 
tained anaerobes; 62% were mixed, and 25% had 
anaerobes only. 

Gram-positive cocci accounted for 67% of these iso- 
lates; anaerobic cocci were identified almost twice as 
frequently as aerobic cocci. Bacteroides species com- 
prised 9% of isolates; and Enterobacteriaceae, 10%. 
These findings are almost identical to those previously 
reported from our hospital in women with septic abor- 
tions,” pelvic inflammatory disease,” !? and cesarean 
section infections. !” 

The-minimal inhibitory concentrations of cefaman- 
dole to 312 bacterial isolates from these 100 women are 
presented in Table V. Added to the 270 isolates listed 
in Table IV are organisms recovered from transcervi- 
cal endometrial aspirates and pelvic and wound ab- 
scesses from women with cesarean section infections. 
Anaerobic gram-positive cocci, the most common 
pathogens isolated, were inhibited by relatively low 
concentrations of cefamandole, 75% at = 4 ug/ml and 
93% at = 32 ug/ml. A similar pattern was identified by 
aerobic streptococci except S. faecalis, although 93% -of 
these usually resistant pathogens were inhibited 
by = 64 ug/ml. Of all Bacteroides sp., 90% were inhib- 
ited by = 32 ug/ml and 82% of B. fragilis were inhib- 
ited by this concentration. Similar data for Clostridium 
sp. are evident (no Clostridium perfringens isolated). 


Minimal inhibitory concentration (ug/ml) 


[os | as | o о | eo | a0 | sso зво | oxo om | 


7096 


50% - - 


90% Е - 






Greater 
than 128 
75% 799, 87% 93% 96% 98% 2% 
- = x 100% - - - 
- – 59% 82% - 100% - 
= - Е 100% - - - 
Я - 2 - A E 10% 
73% | - - = 8995 91% 9% 
72% 76% 83% 91% 94% 97% 3% 
- 80% E 8895 98% - 2% 
- - 43% 75% 93% 100% - 
67% | - 100% - = = - 
59% -= - 8195 9395 96% 4% 
57% 59% 69% 85% 95% 98% 2% 
70% 78% 89% 94% · 98% 2% 


All Staphylococcus aureus isolates were sensitive at 
< 16 ug/ml. 

The 20 N. gonorrhoeae isolates were all sensitive to 
cefamandole at concentrations of = 1 ug/ml; 70% were 
sensitive at = 0.625 ug/ml. 


Comment 


From data that have accrued in the past decade, it is 
now apparent that the majority of female pelvic in- 
fections are polymicrobial with a predominance of 
anaerobic pathogens.” Although these observations 
may only reflect technical advances in anaerobic mi- 
crobiology rather than shifting bacterial ecosystems, 
the nature of these infections makes reassessment of 
therapy for them mandatory at timely intervals. Al- 
though Gorbach and Thadepalli?' have suggested that 
therapy directed primarily against anaerobes may be 
appropriate for these infections, most recommend 
"broad-spectrum" antimicrobial coverage efficacious 
against gram-positive cocci, Enterobacteriaceae, Clostridia, 
and Bacteroides species. Because few drugs have a spec- 
trum of activity against this wide diversity of organisms, 
recommended regimens include two to three antimic- 
robial drugs given simultaneously.® 22—25 

Another consideration in selection of antimicrobials 
is the resistance to them demonstrated by these or- 
ganisms. For example, at the time of the resurgence of 
interest in clinical anaerobic microbiology in the late 
1960's, tetracycline was considered the drug of choice 
for suspected Bacteroides infection. Since this time, 


t 
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however, this organism has developed resistance to tet- 
racycline, at least in уііго. Currently, chloram- 
phenicol or clindamycin is usually recommended for 
suspected Bacteroides infection,” ® ? 24. 3 but recently 
in vitro resistance of some anaerobes, including B. 
fragilis, has been reported. 

For these reasons, we must be in constant pursuit of 
effective antimicrobial drugs. Cefamandole, a semisyn- 
thetic derivative of 7-aminocephalosporanic acid, has 
been shown to have promising in vitro activity against 

„the more common clinically encountered anaerobic 
pathogens, as well as a spectrum as good as if not better 


than that against those aerobes traditionally susceptible | 


to the extant cephalosporins."""? For these reasons, 
cefamandole was selected as a one-drug regimen for 
use in clinical trials in women with presumed mixed 
polymicrobial obstetric and gynecologic infections, and 
clinical and microbiologic data from 100 such women 
treated with cefamandole were presented here. 

Almost 90% of these women had either polymicro- 
bial aerobic/anaerobic infections or an anaerobic infec- 
tion alone. The clinical response of these women was 
generally good, and most women considered “failures” 
in that clinical improvement with cefamandole alone 
was not demonstrated required surgical extirpation of 
pelvic organs and/or drainage of purulent material. 

In 10 women in whom a pelvic mass developed fol- 
lowing cesarean section infections, chloramphenicol 
was added in four and colpotomy drainage was also 
performed in one. As we gained experience with 
cefamandole, we have continued treatment with this 
drug alone for pelvic masses and the results have been 
gratifying, for example, we have not added chloram- 
phenicol in the last 10 women who have developed 
such a mass following cesarean section, and these 
women did well. As previously described, it is dubious 
that all of these masses are abscesses and it is assumed 
that they represent intense broad ligament cellulitis. '® 

In three of four women with pelvic inflammatory 
disease in whom chloramphenicol was added, celiot- 
omy and extirpation of pelvic organs were ultimately 
necessary for large, bilateral, “leaking” tuboovarian 
abscesses. 

When one considers that surgical therapy was neces- 
sary despite addition of chloramphenicol, the “adjusted 
failure rate” for cefamandole was ~5%. These data, as 
well as others, once again illustrate that antimicrobial 
drugs alone will probably never be sufficient for sole 
care of these infections. For example, Stone and asso- 
ciates?! treated 113 patients who had bacterial 
peritonitis with cefamandole, and adjunctive surgical 
treatment was necessary for cure in 88% of these. 
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These investigators reported a success rate of 95%, in 
their patients. 


Although it is impossible to equate in vitro suscepti- : 


bility of microorganisms to clinical cure, determination 
of the minimal inhibitory concentrations of clinical iso- 
lates may aid in choosing “first-line” antimicrobial 
drugs as well as uncovering trends of resistance. 
Moreover, in patients such as these with polymicrobial 
infections, clinica] cure may certainly be demonstrated 
without providing complete antimicrobial “coverage” 
for all possible pathogens. With these limitations in 
mind, the in vitro susceptibility of organisms to 
cefamandole isolated from these women is promising. 
The pathogens that we most commonly continue to 
isolate from women with obstetric and gynecologic in- 
fections at Parkland Hospital are anaerobic and then 
aerobic streptococci? ' !9 90, this conflicts with 
Sweet's” premise that anaerobic cocci are no longer the 
major pathogens associated with female genital tract 
infections. More than 90% of these organisms were 
sensitive at = 32 ug/ml, a serum level achievable with 
intravenous administration.’ ' 32731 Thirty Bacteroides 
species were isolated and 90% of these were susceptible 
at levels of = 32 ug/ml. S. faecalis which demonstrates 
stubborn resistance in vitro to many single antimicro- 
bial drugs, also proved to be relatively resistant to 
cefamandole. Only 75% of strains isolated from these 
women were susceptible at = 32 ug/ml, although all 
were inhibited at = 128 ug/ml. 

Cefamandole given intravenously reaches peak se- 
rum levels rapidly and is quickly cleared by renal 
excretion. Depending on the size of the dose given in- 
travenously over a 10 to 20 minute period the serum 
half life is 30 to 70 minutes, with a rapid decline within 
90 to 120 minutes.!' !? 32735 These data suggest that 
cefamandole pharmacokinetics are similar to those of 
penicillin G and that the same dosage we administered 
should achieve formidable steady-state serum levels if 
given by continuous intravenous infusion as Simon and 
associates? have reported. Although perhaps theoreti- 
cally more advantageous, this method of administra- 
tion has not been proved clinically superior to intermit- 
tent intravenous infusion, which resulted in clinical 
cure in most cases in this study. Neu?! studied the 
pharmacokinetics of cefamandole and recommends 
that 1 to 3 gm be given by intermittent intravenous 
infusion every 4 hours. 

Bacterial isolates from those women with early (cel- 
lulitis, peritonitis, septicemia) as well as late (wound, 


. vulvar or tuboovarian abscess) infections were almost 


identical and substantiate previous observations from 
Parkland Memorial Hospital.” !7 !9 ? The results are 
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sgmewhat at variance with those reported by Weinstein 
and associates,** who described a “biphasic” response in 
an animal model with experimentally induced perito- 
nitis. These differences may be explicable for several 
reasons: First, the type of inoculum (vaginal versus 
fecal) is different. Second, the relative size of the in- 
oculum in the animal study was much larger. Finally, 
the differences may be artificially induced by lack of 
quantification techniques in the present study. We, as 
well as others,* are currently attempting to quantify 
bacterial isolates in an attempt to resolve these dif- 
ferences. 

In conclusion, from clinical as well as laboratory data 
now presented, cefamandole appears to be an effective 
one-drug treatment for polymicrobial obstetric and 


*Ledger, W. J.: Personal communication. 
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Sa-Reductase activity in human placenta 


. The concentration of 5a-pregnane-3,20-dione in peripheral blood of pregnant women is higher than 
that found in blood obtained from nonpregnant wemen throughout the luteal phase of the ovulatory 
cycle. The in vitro synthesis of 5a- reduced pregnanes from [?H]progesterone by placental tissue 
was investigated using tissue minces and homogenates in the presence of added 
nicotinamide-adenine dinucleotide phosphate. The metabolites, [?H]5a-pregnane-3,20-dione and 

“3H]3@ -hydroxy-5a- -pregnan- -20-one, were isolated and characterized employing a combination of 
chrorr atographic techniques, derivative formation, and crystallization with authentic 
““4C]5a-pregnane-3,20-dione and ['*C]38 -hydroxy-5Se-- -pregnan-20-one to constant °H:'4C ratios. In 

_ short-term incubations with placenta homogenates, the apparent pH optimum for the synthesis of 
5a-pregnane-3,20-dione was 8.8. There was no evidence for the formation of 58 -reduced 
pregnanes from [*H]progesterone by placental tissue. The in vitro metabolism of [*H]progesterone 
5y minces of five term placentas, during 1 hour incubations at pH 7.4, was studied. The rate of 
formation of 5a-pregnane-3,20-dione varied from 109 to 197 pmoles/gm placental tissue/hr. 


(Ам. J. OBSTET. GYNECOL. 133:611, 19793 


WITH THE EXCEPTION of the first few weeks of 
pregnancy, the placenta is the site of most progester- 
one production in human pregnancy.’ Maternal plas- 
ma concentrations of this hormone increase with ad- 
vancing gestation? and, at term, the placenta secretes 
upward of 250 mg of progesterone per day.? This is 
reflected in the urinary excretion of its major metabo- 
lites: 5€-pregnane-3a, 20a-diol;* 3a-hydroxy-58-preg- 
nan-20-one, and 38-hydroxy-5a-pregnan-20-one.* The 


rate of excretion of the latter compound remains ap- . 


proximately constant throughout human pregnancy.’ 
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5a-Pregnane-3,20-dione is found in plasma of pregnant 
women and the concentrations of this compound in- 
crease as gestation advances, paralleling those of pro- 
gesterone.! Plasma 5a-pregnane-3,20-dione is also 
found in the blood of young ovulatory women and its 
concentration is parallel to that of progesterone during 
the luteal phase of the ovulatory cycle.5 Although sev- 
eral human fetal tissues and organs are known to have 
steroid 5a- reductase activity,' there are conflicting 
reports concerning the presence of this enzyme in hu- 
man placental tissue.* ° We have found that homoge- 
nates of human placental tissue in the presence of 
added nicotinamide-adenine dinucleotide phosphate 
(NADPH) metabolize progesterone to 20a-hydroxy- 
4-pregnen-3-one at increased rates with advancing ges- 
tational age and that 5a-pregnane-3,20-dione and 38- 
hydroxy-5a-pregnan-20-one are synthesized at a con- 
stant rate.'? In the present investigation, we evaluated 
some of the properties of 5a-reductase activitv in 
human placental tissue, and we isolated and charac- 
terized tritium-labeled 5a-pregnane-3,20-dione and 
38-hydroxy-5oa-pregnan-20-one as metabolites of 
[*H]progesterone in these incubations. 
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Fig. 1. Chromatographic patterns of extracts obtained after incubations of [*H]progesterone with a 
placental mince (4) and with placenta homogenates (B). The peaks of radioactivity correspond to 
[*H]5a-pregnane-3,20-dione (peak 1), [*H]progesterone (peak 2), [?H]38-hydroxy-5a- x cu -20- 
one (peak 3), and [3H]20a-hydroxy- 4-pregnen- -3-one (peak 4). 


' Table I. Characterization of the radiochemical homogeneity of [?H)5a-pregnane-3,20-dione and its rate 
of formation from [1,2,6,7- Mi cc abu in incubations with minces of human placenta* 





No. MLI ML2 ' 
lt ` 622 | 613 i 630 
2 '547 567 577 
3 1,008 994 1,067 
4 682 708 731 
5§ 871 916 911 


Crystallizationt (сртітр) = 






‘PHYS a-Pregnane-J,20-dione 
formed (pmoles/gm placentalhr) 





643 121 
557 109 
1,008 197 
735 138 
898 174 


* NADPH (0.4 mM final concentration) was used in incubation Nos. 1, 2, and 3. The rates of formation’ of 5a-pregnane-3,20- 
dione were calculated after taking into consideration the mass of endogenous progesterone and that of added radiolabeled sub- 


Strate. 


+ Five consecutive crystallizations were performed after thé addition of 40 mg of authentic 5a-pregnane-3,20-dione to the cor- . 
responding purified metabolite [3H]5»-pregnane-3,20-dione. The specific activities obtained in the last three mother liquors (ML1, 
ML2, and МІЗ) and final crystals are presented. Acetone was used for crystallization throughout. 


+The mother had chronic hypertension and low estriol levels but was delivered of a normal female infant. 


$ Placenta obtained from a pregnancy with an anéncephalic fetus. 


Materials and methods 


Steroids.* [1, 2, 6,7-*H]Progesterone [specific activity 
(s.a.), 100 Ci/mmole] and [4-'*C]-progesterone (s.a., 50 
mCi/mmole) were purified by column chromatography 
on Celite-propylene glycol? prior to use. The car- 
bon-14-labeled steroids, [4-*C]5a-pregnane-3,20-di- 
one and [4-*C]38- -hydroxy-5a-pregnan-20-one, were 
synthesized. H 

Incubation procedures. Placentas were obtained 
immediatelj following vaginal delivery, cesarean sec- 
tion, or elective abortion. Placental tissue, prepared 


*Nonradioactive steroids were purchased from Steraloids, 
Pawling, New York. 


after removal of the chorionic plate, the fetal mem- 
branes, and connective tissue, was cut into small pieces 
and washed with 0.15M NaCl solution. The tissue was 
weighed, minced, and used directly, or homogenates 
were prepared. The homogenates were prepared by 
suspending the minced tissues in three parts weight/ 
volume of 10'mM Tris buffer, pH 7.4, containing 1.5 
mM ethylenediaminotetraacetate (Tris-EDTA), and 
homogenization was conducted using the Polytron 
homogenizer (P10-ST at setting No. 5, with three 30 
second pulses while cooling in ice water). 

Placental mincés (1.0 gm) were incubated with 
[1,2,6,7-*H]progesterone (6.0 aCi, 0.28 uM) at 37° C 
for 1 hour in 2 ml of Krebs-Ringer bicarbonate buffer, 
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Table II. 5a-Reduced metabolites of [1,2,6,7-?H ] progesterone isolated from incubations with homogenates 
af human placentas (characterization by the criteria of crystallization to constant?H:“C ratio*) 















3H:'*C Ratio 


us "i 


Metabolite and derivatives 


5o-Pregnane-3,20-dione 264 27.0 23.6 26.7 24.8 
3 B-Hydroxy-5a-pregnan-20-one: 27.8 266 23.8 26.2 25.4 
38-Hydroxy-5a-pregnan-20-one acetate 27.00 269 23.9 228 25.9 
38-Hydroxy-5a-pregnan-20-one (recovered after hydrolvsis of the acetate) 268 264 27.9 279 26.1 
38-Hydroxy-5a-pregnan-20-one (recovered after dissociation of the digitonide) 27.0 25.7 25.2 25.4 25.4 
38-Hydroxy-5a-pregnan-20-one oxidized to 5a-pregnane-3,20-dione 27.6 289 25.2 28.9 23.1 








*Five consecutive crystallizations were conducted after the addition of 60 mg of authentic steroid carriers to the corresponding 
purified metabolites or their derivatives. The 9H:“C ratios obtained in the last three mother liquors MLI, ML2, and МІЗ and 
final crystals are shown. The following solvent systems were used for crystallization: 5a-pregnane-3,20-dione, acetone; 38- 
hydroxy-5a-pregnan-20-one, acetone— petroleum ether (20? to 40° C); 38-hydroxy-5a-pregnan-20-one acetate, ethyl ether—petro- 
leum ether (20° to 40° C). The scintillation cocktail used for assay of radioactivity was made of Omnifluor (New England Nuclear, 
Boston, Massachusetts), 15.0 gm, toluene 3.8 L, and 76 ml of methanol. 


TThe ?H-"C ratios of the last TLC purification step are shown. - 


pH 7.4, containing 3.7 mM glucose with or without 
added NADPH (0.4 mM final concentration) (Table I). 
Placental homogenates were incubated at 37? C using 
11.3 uCi [1,2,6,7-H]progesterone/1 ml homogenate in 
the presence of added NADPH (8.7 mM final concen- 
tration). Incubations of mixtures containing buffer, 
[?H]progesterone, and cofactor, but no tissue, served as 
controls. The reactions were terminated by chilling and 
by the addition of 10 ml of chloroform-methanol [2: 1, 
volume/volume (v/v)]. The aqueous tissue suspensions 
were extracted twice with 10 ml of chloroform. The 
extracts of incubations with placental minces and the 
pooled extracts from different placental homogenate 
incubations with [*H]progesterone and NADPH were 
dried and the residues chromatographed on Celite- 
.propylene glycol columns." The radiolabeled metabo- 
lites (5a-pregnane-3,20-dione, 38-hydroxy-5a-preg- 
nan-20-one, and 20a-hydroxy-4-pregnen-3-one) were 
separated from the substrate by thin-layer chromatog- 
raphy (TLC) (Fig. 1). The isolated 5a-reduced me- 
tabolites obtained from incubations with placental 
, homogenates were further purified and characterized 
after the addition of 11,000 dpm of [4-'*С]а- 
pregnane-3,20-dione and 24,000 dpm of [4-'4C]36-hy- 
droxy-5a-pregnan-20-one, respectively. 

Protein was measured by the method of Lowry and 
colleagues," who used bovine serum albumin as the 
standard. Endogenous progesterone in the homoge- 
nates was measured by radioimmunoassay? after the 
addition of [1,2,6,7-? H ]progesterone (5,000 dpm) as in- 
ternal recovery standard, and the endogenous concen- 
tration plus the mass of tritium-labeled substrate used 
for incubation was taken as the mass of progesterone in 
the incubation mixtures in the computation of the rate 
of formation of metabolites. , 

-Chromatographic separations. TLC was performed 


using Polygram Sil G-HY plastic sheets (20 by 20 cm, 
0.25 mm thick). Authentic carrier steroids (25 ug each) 
were added to incubation extracts or to the correspond- 
ing isolated 5a-reduced metabolites and the mixtures 
were separated using the solvent system benzene-ethyl 
acetate (5:1 v/v, three ascents) and other systems pre- 
viously described.!! After chromatography using three 
TLC systems, aliquots of each purified metabolite were 
crystallized until the 7H: '*C ratio was constant in suc- 
cessive mother liquors and crystals (Table IT). In some 
instances, the metabolites were quantified by using the 
ЗН: UC ratios obtained after TLC only, as previously 
reported." 

Acetylation. Aliquots of the 5a-reduced metabolites, 
[?H]5a-pregnane-3,20-dione and [*H]38-hydroxy-5a- 
pregnan-20-one, were treated with pyridine and acetic 
anhydride. Thereafter steroids were purified by TLC 
using two solvent systems [5a-pregnane-3,20-dione: 
benzene-ethyl acetate (5:1, v/v, three ascents) and 
benzene-ethyl ether (5:1, v/v, three ascents); 38- 
hydroxy-5a-pregnan-20-one acetate: iso-octane-ethyl 
acetate(6:4, v/v, one ascent) and methylene chloride- 
ethyl acetate (98:2, v/v, one ascent)]. Aliquots of the 
purified steroids were crystallized to constant °H : "C 


‘ratio after addition of nonradioactive authentic ste- 


roids (Table II). 

Saponification. An aliquot of [?H]38-hydroxy-5a- 
pregnan-20-one acetate was dissolved in 6 ml of 
methanol-water (95:5, v/v) containing 196 potassium 
hydroxide. The mixture was heated at 40? C for 16 
hours, after which the sample was totally hydrolyzed as 
shown by TLC. The methanol was evaporated under a 
stream of nitrogen and the steroid was extracted with 
ethyl ether. The organic layer was washed with water 
and evaporated to dryness. The hydrolyzed steroid, 
[?H]38-hydroxy-5a-pregnan-20-one, was purified by 
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Fig. 2. Effect of pH on the rate of synthesis of 5a-pregnane- 
3,20-dione by homogenates of a 20 week (А) and a term pla- 
centa (B). ' ' 


Table III. Tritium distribution throughout the 
different purification steps in the synthesis of the 
digitonide of [?H]38-hydroxy-5a-pregnan-20-one 
obtained as a metabolite of [1,2,6,7-?H progesterone 
with homogenates of human placentas 





Tritium distribution 


НАС | Total radio-' 
Ratio | activity (cpm) | 


(°H]38-Hydroxy-5a-prenan- 35.5 8,861 100 
20-one (used in the synthesis 
of the digitonide) 





Fraction counted * 


Digitonide supernatant 42.7 2,758 31.1 

First ethyl ether digitonide 37.9 517 5.8 
extract . 

Second ethyl ether digitonide 34.9 112 ^ 13 
extract ү 

Residual digitonide 37.9 5,474 61.8 


*All fractions were assayed for radioactivity by liquid 
scintillation spectrometry using a mixture of 3 ml of methanol 
and 12 ml of Instagel scintillation cocktail (Packard Corp., 
Springfield, New Jersey). 


TLC. An aliquot was used for crystallization to constant 
ЗН: “С ratio (Table I). -  : ` 
Digitonide formation and dissociation. Ап aliquot 
of purified [*H]38-hydroxy-5a-pregnan-20-one, ob- 
tained after acetylation and saponification, was mixed 
with 5 mg of authentic nonradioactive steroid and dis- 
solved in 6 ml of ethanol. A solution of 20 mg of 
digitonin in 1 ml of water was added, the mixture was 
heated at 60? C for 2 hours and left at 25° C for 15 
hours. A gelatinous digitonide formed which was sepa- 
rated by centrifugation at 1,000 rpm for 40 minutes. 
The supernatant was transferred to a scintillation vial 
and evaporated to dryness for assay of radioactivity 
(Table IIT). An aliquot of the digitonide was assayed 
fór radioactivity and the remainder was suspended in 5 
ml of ethyl ether and centrifuged. This first ethyl ether 
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supernatant was separated and used for assay of radio- 
activity (Table III). Extraction of the digitonide with 
ethyl ether, as described above, was repeated to pro- 
duce a second ethyl ether supernatant. The remaining 
digitonide was dried under a stream of nitrogen at 45? 
C and dissolved in 6 ml of methanol, 1 ml of which was 
separated for assay of radioactivity (Table III). The 
remaining digitonide, after evaporation of the metha- 
nol, was dissociated by dissolving in 0.2 ml of pyridine 
and by addition of 5 ml of ethyl ether: The free 
digitonin predpitated. After centrifugation, the su- 
pernatant was washed five times with 2 ml of water, 
and the ethyl ether was evaporated. An aliquot of 
the remaining [?H]8-8-hydroxy-5a-pregnan-20-one 
was crystallized until the ?H:'"*C ratio was constant 
(Table 11). 

Oxidation of [?H]38-hydroxy-5o-pregnan-20-one 
to [?H]5a-pregnane-3,20-dione. 38-Hydroxy-5o-preg- 
nan-20-one (200 ug) was mixed with an aliquot of the 
purified [*H |Habeled metabolite and dried, and the res- 
idue was dissolved in 2 ml of acetone. Jones reagent? 
(100 Ш) was added and the mixture was allowed to 
stand, with occasional shaking, at 25? C for 25 minutes. 
Water (4 ml) was added and the mixture was extracted 
with ethyl ether (3 X with 15 ml). The oxidized prod- 
uct, [7H ]5a-pregnane-3,20-dione, was purified by TLC 
and crystallized to constant *H : '*C ratio (Table II). 

The rate of formation of 5a-pregnane-3,20-dione, as 
a function of the pH of the incubation mixtures, was 
evaluated in placental homogenates obtained from an 
early (20 weeks) and a term placenta. Placental tissue 
was homogenized in redistilled water (1:3,weight/ 
volume. Aliquots of the 20 week placental homogenate 
(0.2 ml) were incubated at 37° C for 15 minutes with 0.4 
ml of 200 mM Tris buffer. The pH of the various buff- 
ers varied from 5.5 to 10.0, and the mixtures also con- 
tained 50 wl of an aqueous solution of [1,2,6,7- 
*H progesterone (40 nM final concentration) and 1 mg 
of NADPH. The reactions were terminated by chilling 
and addition of 2 ml of chloroform. The rate of 
[3H]5a-pregnane-3,20-dione formation was quantified 
using the abbreviated TLC, taking into consideration 
the endogenous concentration of progesterone.” 
Aliquots of the term placental homogenate (0.2 ml) 
were incubated as above but using 0.2 ml of 200 mM 
Tris buffer. The final concentration of [1,2,6,7- 
?H]progesterone was 75 nM. Incubation mixtures con- 
taining no tissue served as controls. The final pH of the 
incubation mixtures was measured and used for eval- 
uation of optimum pH (Fig. 2). 


Results 


The chromatographic pattern of radiolabeled ste- 
roids, representative of those obtained in the five ex- 
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periments in which minces of human placental tissues 
were incubated with [*H]progesterone, is presented in 
Fig. 1, 4. The 5a-pregnane-3,20-dione (peak J) was 
clearly separated from the substrate, progesterone 
(peak 2). The rates of formation of 20a-hydroxv-4- 
pregnén-3-one (peak 4) were somewhat less when 
using placental minces than when using placental ho- 
mogenates in the presence of added NADPH (Fig. 1, A 
and B, peak 4). The radioactivity associated with peak J 
was shown to consist exclusively of [?H]5a-pregnane- 
3,20-dione by TLC using a solvent system of ben- 
zene—ethyl acetate (9: 1, v/v, three ascents). In this sys- 
tem, progesterone (Ry = 0.31) was distinctly separated 
from 58-pregnane-3,20-dione (R; = 0.48) and from 
5a-pregnane-3,20-dione (R; = 0.60). 

Evidence of radiochemical homogeneity of the 
[H]5a-»regnane-3,20-dione and  [?H]38-hydroxy- 
5a-pregnan-20-one isolated after incubation of 
[?H]progesterone with homogenates of human pla- 
centa is presented in Tables II and III. The *H:"C 
ratios of 34.9 to 37.9 (Table Ш), which are higher than 
those of 26.4 to 27.6 reported for [?H]38-hydroxy-5a- 
pregnan-20-one in Table II, are due to the use of dif- 
ferent scintillation counting fluids. 

Incubations of minces of placenta with [*H]proges- 
terone consistently resulted in the formation of 
[:H]5o-pregnane-3,20-dione. The evidence for ra- 
diochemical homogeneity and the data upon which the 
rates of formation of this metabolite were computed 
are presented in Table I. The presence of 0.4 mM 
NADPH in the incubation medium (sample Nos. 1, 2, 
and 3) did not significantly affect the rate of formation 
of the metabolite. 

We evaluated the pH optimum of placental 5a- 
reductase activity using homogenates of placentas from 
a 20 week pregnancy and from a term pregnancy, and 
found that when incubation times of 15 minutes were 
employed, the apparent optimum pH was 8.8 (Fig. 2, 4 
‘and B). In these studies, we were unable to detect 
product formation when the pH of the incubation mix- 
ture was less than 7.2. The pH optimum of 8.8 was 
confirmed in three other experiments (data not 
shown). The placental homogenates used in this study 
and in a previously reported study'® were prepared 


using 0.01M Tris buffer, pH 7.4, containing 1.5 mM | 


EDTA. These homogenates had a final pH of 6.67 + 
0.054 (mean + standard error, n = 17). When incuba- 
tions of [?H]progesterone with placental homogenates 
were conducted for longer periods of time (1 hour or 


longer), the metabolite, [?H]5a-pregnane-3,20-dione, ` 


was consistently formed. In a time course study, the 
formation of [?H]5a-pregnane-3,20-dione at pH 6.9 by 
homogenates of a term placenta and a 14 week pla- 
centa (Fiz. 3, 4 and B) was negligible for up to 30 
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Fig. 3. The rate of formation of [H]5o-pregnane-8,20-dione 
from [1,2,6,7-*H ]progesterone by homogenates of a term pla- 
centa (4) and of a placenta at 14 weeks' gestation (B) as a 
function of time of incubation. 


Table IV. 5a-Reductase activity associated with 
homogenates of term placenta prepared at pH 6.9 
and 8.6 and of the corresponding cytosol and 
microsomal fractions* 






Ja-Pregnane-3,20-dione formed 
(pmoles/mg protein/2 hr) 





Term placenta 


Homogenate 1.7 3.9 
Cytosol 0 0 
Microsomes 0 0 





*The homogenate, prepared in Tris-EDTA buffer, pH 7.4, 
had a final pH of 6.9. The homogenate prepared in 0.2M 
Tris buffer, pH 9.0, containing 1.5 mM EDTA had a final pH 
of 8.6. The homogenates were centrifuged at 800 g, and the 
supernatant fractions were again centrifuged at 20,000 g. 


_ Additional centrifugation of the supernatant fractions at 


157,000 g gave the cytosol and microsomal fractions. Incuba- 
tions were conducted for 2 hours at 37° C, using [1,2,6,7- 
?H]progesterone as the substrate and NADPH as the co- 
factor. 


minutes of incubation, but the rates of formation in- 
creased thereafter up to 4 hours of incubation. 
5a-Reductase activity is demonstrable in placental 
homogenates maintained in incubation mixtures at pH 
6.9 or 8.6 when 2 hour incubations are conducted. 
Subcellular fractions such as the 157,000 x g "cytosol" 
or the microsomal pellet do not show this activity 


. (Table IV and some data not shown), suggesting that 


the enzymatic activity is associated with heavier organ- 
elles present in the homogenate. 

The rates of formation of 5a-reduced metabolites, ds 
a function of progesterone concentration, were mea- 
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Fig. 4. The 5a-reductase activity is expressed as the sum of 
5a-reduced metabolites isolated from incubation mixtures of 
homogenates of an 18 week placenta (4) and of a term pla- 
centa (B) using varying concentrations of [*H]progesterone. 


sured using homogenates of an 18 week placenta and 
of a term placenta, at pH 8.6 (Fig. 4, 4 and B). The 
apparent Michaelis constant was 2.5 uM. 


Comment 


Throughout most of human pregnancy the concen- 
trations of 5a-pregnane-3,20-dione in peripheral blood 
are higher than those found during the luteal phase of 
young ovulatory women.” 5 The ratio of progesterone 
to 5a-pregnane-3,20-dione in serum of pregnant wom- 
en, 3.6 + 0.15 (mean + standard error), is lower than 
that found in the serum of nonpregnant women dur- 
ing the luteal phase of the ovarian cycle, 7.0 + 0.3. 9 
The lower ratio of progesterone to 5a-pregnane- 
3,20-dione in the serum of pregnant women may re- 
flect, in part, the contribution of fetal tissues? and the 
fetal membranes!! to the synthesis of 5a-pregnane- 
3,20-dione. 

We studied the metabolism of [*H]progesterone by 
homogenates and minces of human placenta with the 
object of: (1) characterizing the 5a-reduced metabo- 
lites, (2) characterizing some of the properties of the 
5a-reductase enzyme of placental tissue, and (3) 
evaluating the possibility that the placenta could be a 
source of 5a-pregnane-3,20-dione found in maternal 
serum. Recently it was shown that the intravenous in- 
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fusion of 5a-pregnane-3,20-dione into women sensitive 
to angiotensin II (А-П) who had pregnancy-induced 
hypertension was associated with restoration of refrac- 
toriness to the pressor effect of A-II.'^ 

[SH]5a-Pregnane-3,20-dione and [?H]38-hydroxy- 
5a-pregnan-20-one were characterized as metabolites 
of [*H]progesterone incubated with human placental 
tissue (Tables I to III). The: 5a-reductase activity of 
placental tissue homogenates was undetectable in 15 
minute incubations at pH 7.2 or lower; apparent max- 
imal activity was found at pH 8.8 (Fig. 2). In a time 
course study, it was found that the rate of formation of 
5a-pregnan-3,20-dione during the first 30 minutes of 
incubation was extremely low but increased thereafter 
for up to 4 hours of incubation (Fig. 3). These findings, 
taken together with the previous observation? that 
[3H]5a-pregnane-3,20-dione was not always formed in 
the 15 minute incubations, suggested that the relatively 
low pH of the homogenate (with a mean pH value of 
6.67) as well as the short time of incubation were re- 
sponsible, in part, for the erratic formation of the 5a- 
reduced metabolite. The results obtained employing 15 
minute incubations differ from those obtained in pla- 
cental homogenate incubations of 1 hour or longer 
where [*H]5a-pregnane-3,20-dione is formed con- 
sistently. | 

The incubations of [*H]progesterone with minces ob- 
tained from five term placentas resulted in rates of 
[?H]5a-pregnane-3,20-dione formation having a mean 
value of 148 pmoles/gm placenta/hr (Table I). This 
rate, when computed in terms of total placental tissue 
(mean, 450 gm) per 24 hours, results in a relatively 
sizable amount of metabolite formed (0.51 mg 5a- 
pregnane-3,20-dione /placenta/24 hr). 

From the results of these in vitro studies we conclude 
that the human placenta has the capacity to synthesize 
5a-reduced . metabolites of progesterone. Thus, the 
placenta may constitute a source of circulating 5a- 
pregnane-3,20-dione in human pregnancy. It is inter- 
esting to note that high levels of 5a-reductase activity 
are found in the placentas of animals with low 
aromatase activity, e.g., the rat, whereas low levels of 
5a-reductase activity are found in the placenta of the 
woman in whom aromatase activity is high. Presently 
we are conducting studies designed to define, in vivo, 
the origin of 5a-pregnane-3,20-dione in pregnant 
women. | 
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Thyroxine uptake and metabolism by fetal sheep after 
intra-amniotic thyroxine injection 
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Thyroxine (T;) uptake from amniotic fluid was investigated in fetal sheep. Samples of fetal and 
maternal blood and of amniotic fluid were obtained from indwelling catheters at specific intervals 
after intra-amniotic injection of Ty. Т; and reverse Т; (rT;) were measured by radioimmunoassay. 
Basal levels of T, were 7.3 + 0.92, <2, and 6.28 + 0.49 g/dl in the fetus, amniotic fluid, and ewe, 
respectively. Basal levels of rT, were 3,858 + 214, 189 + 62, and 385 + 20 pg/ml in the fetus, 
amniotic fluid, and ewe, ‘respectively. T, and tT, rose progressively in the fetus with maximum 
concentrations of 25 to 30 gidi T, by 10 hours and 11,006 to 14,000 pg/ml rT; by 20 hours after 
intra-amniotic injection of 500 ug of T,. These concentrations returned toward baseline by 50 and 
70 hours for T, and Ta, respectively. The increase in fetal T, was proportional to the amount of Т, 
injected i in a range of 250 and 2,500 ug. Esophageal ligation abo ished the changes in fetal T, but 
not rT4. Amniotic fluid rT, increased with time after intra-amniotic ` ‘njection of T, and returned to 
baseline long after amniotic fluid T, had reached basal levels. This pattern persisted despite 
esophageal ligation. T, was converted to rT; during incubation in amniotic fluid in vitro. It is 
concluded that (1) substantial amounts of T, are taken up by fetal sheep from the amniotic fluid by 
deglutition, (2) increases in fetal concentrations of T, and r7, are related to the amount of T, added 
to the amniotic fluid, (3) amniotic fluid and fetal rT, concentrations increase following intra-amniotic 
injection of T, in the absence of significant uptake of T, by the fetus, and (4) significant amounts of 


T4 may be converted to rT, in vitro during incubation of T, in amniotic fluid. (AM. J. ‚OBSTET: 


GYNECOL. 133:618, 1979.) 


MAXIMAL NEURAL development and presumably fu- 
ture intellectual capacity are dependent upon a supply 
to the brain of adequate amounts of thyroid hormone, 
especially during the latter part of gestation. Since only 
small quantities of thyroxine (Т) or triiodothyronine 
(Ta) cross the placenta, the athyrotic fetus or the fetus 
made functionally athyrotic by the transplacental pas- 
sage of antithyroid compounds cannot be treated ade- 
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quately by administration of thyroid hormone to the 
motaer.'^*' Direct intramusdülar injection of thyroid 
hormone into the fetus has been reported, but the pro- 
cedure is technically difficult and the effect short- 
lived.? Sack and associates? have demonstrated that ra- 
diolabeled T, and Тз injected intra-amniotically are 
taken up by fetal sheep, suggesting that intra-amniotic 
administration may offer a feasible means of delivering 
thyroid hormone to the fetus. 

8, 3',5'-Triiodothyronine (reverse Тз, rT3), а me- 
tabclite of T, thought to be formed by extrathyroidal 
deicdination, is found in high concentrations in amni- 
otic fluid." Consequently, it has been suggested that the 
measurement of amniotic fluid rT might offer a 
mezns of diagnosing hypothyroidism i in utero.? 

The present study was carried out to quantitate 
changes in fetal and amniotic fluid T4 and rT, after 
intra-amniotic injection of T4 to delineate the mode of 
T, uptake by the fetus, to examine the relationship 
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Fig. І. T, concentrations measured in fetal plasma (top) and ` 


in amniozic fluid (bottom) following intra-amniotic injection of 
500 ug of thyroxine. Each symbol represents an individual 
experiment in which an initial sample was obtained ‘im- 
mediately prior to-thyroxine administration and subsequent 
samples were taken at timed intervals thereafter. f 


between T4 and rT3in fetus and amniotic fluid, and to 
provide data necessary for developing a model for 
treatment of the hypothyroid fetus in utero. 


Materials and methods 


Nine healthy adult ewes 120 to 140 days pregnant 
were maintained on a diet of baled alfalfa and were 
given free access to water. Under spinal anesthesia, in- 
dwelling catheters were placed in the fetal carotid ar- 
tery or jugular or pedal vein and in the maternal femo- 
ral arterv, and were then exteriorized. Amniotic fluid 
catheters were secured to a fetal extremity. At the time 
of hysterotomy for catheter placement, fetal esopha- 
geal ligation was performed in three animals and tra- 
cheoesophageal ligation in an additional animal. Liga- 
tion was above the level of the thyroid gland and was 
confirmed at necropsy at the completion of the exper- 
iment. А period of at least 3 days was allowed for 
recovery from operation before an experiment was be- 
gun. T, and rT; determinations prior to experimenta- 
tion confirmed thyroid hormone homeostasis in the 
ewe, fetus, and amniotic fluid. Blood gases obtained 
during the experimental periods confirmed fetal well- 
beirig. | | ' 
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Fig. 2. Data from a representative experiment showing the 
maximum increases in fetal plasma T, concentration follow- 
ing the intra-amniotic injection of 250 ug, 500 ug, and 2,500 
ug of thyroxine into the amniotic fluid. 


Table I. Baseline values for ovine Т, and rT 
at 120 to 140 days' gestation 


T, (ugidl) T; (pg/ml) 
Amniotic fluid «2 189 + 62 
Fetal plasma 7.3 + 0.92* 8,858 + 214 
Maternal plasma 6.28 + 0.49 385 + 20 





*Standard error of the mean. N = 8. 


In order to study T, uptake and metabolism from 
amniotic fluid, T ,(Levoid solution, 100 pg/ml i in saline) 
injected through the amniotic fluid catheters was rol- 
lowed by 10 ml of saline and 10 ml of air. Controls in 
which only saline and air were injected were prepared 
ina similar manner. One-milliliter samples of fetal and 
maternal blood and of amniotic fluid were obtained 
from the indwelling catheters in unrestrained animals 
at specific intervals after Т, injection. Identical experi- 
ments were performed following fetal esophageal liga- 
tion. Injection of saline without T , caused no change in 
any of the parameters studied, and no significant 
changes were observed in maternal T, or rT; during 
the course of the experiments. 

The in vitro conversion of T; to rT; was investigated 
in three separate experiments in which varying concen- 
trations of T, (0.5 to 5 ug/ml) were added to samples of 
ovine amniotic fluid. Concentrations of rT; were de- 
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Fig. 3. Maximum increases in plasma T, concentration measured in intact (left) and tra- 


checesophageal- or esophageal-ligated fetuses (right) following the intra-amniotic injection of 500 
ug cf thyroxine. Data from a fetus that died just prior to injection (A) are included. 
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Fig. 4. Concentrations of rT; measured in fetal plasma (top) 
and in amniotic fluid (bottom) following the intra-amniotic 
injection of 500 ug of thyroxine. Each symbol represents an 
individual experiment. Ў 


termined prior to incubation (0 time) and after a 24 
hour incubation at 37? C. As a control; T, was added to 
norma] saline and incubated in an identical manner. 

T4 was measured by radioimmunoassay using 8- 
anilino naplithalene sulfonic acid to block protein bind- 
ing of T, Sample dilutions exhibited parallelism to the 
standard curve. The coefficients of variation for the 
intra- and interassay variability were 6.996 and. 10.596, 
respectively. All samples from a given experiment were 
run in the same assay with the sensitivity of the assay 
being 2 g/dl. 


We measured rT utilizing radioimmunoassay simi- 
lar to that reported by Chopra.? One hundred mi- 
croliters of rT3-free human serum were added to each 
assay tube as a protein equalizer for amniotic fluid de- 
terminations. Dilutions of samples so prepared were 
parallel to the standard curve. Recovery of rT; added 
to amniotic fluid samples was greater than 95%. Intra- 
assay variability was 4.596, interassay variability was 
8.096, and the assay sensitivity was 30 pg/ml. All sam- 
ples from a given experiment were run in the same 
assay, and the cross-reactivity was less than 1% between 
T, and rT; in their respective assays. 


Results 


Table I contains T4, and rT; concentrations detected 
prior to thyroxine injection. The concentration of T,in 
amniotic fluid was below the sensitivity of the assay, and 
fetal and maternal plasma concentrations were similar. 
Amniotic rT, concentrations were slightly less than 
those in maternal plasma, while the concentration of 
rT; in fetal plasma was approximately tenfold that in 
maternal plasma. 

Fig. 1 shows the changes in Т; concentration in fetal 
blood and amniotic fluid following intra-amniotic in- 
jection of 500 ug of thyroxine. Each symbol repre- 
sents a different experiment. Fetal T, concentrations 
reached a maximum by 10 hours after injection and 
returned toward baseline by 50 hours. Amniotic fluid 
T; concentrations were maximal at 3 hours after injec- 
tion and had réturned to baseline by 30 to 40 hours. 
Thus, changes in fetal plasma T, concentrations were 
similar to those in amniotic fluid but occurred some- 
whát later in time. 

The peak concentration of T, measured in fetal 
plasma was related to the amount of thyroxine injected 
into the amniotic sac. The data shown in Fig. 2 are 
froma representative series of experiments in a single 
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Fig. 5. Maximum increases in amniotic fluid rT; concentrations in intact and ligated fetuses following 
the intra-amniotic injection of 500 ug of thyroxine. Data from a fetus that died just prior to injection 


are included (A). 
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Fig. 6. Effect of intra-amniotic injection of 500 ug of thyroxine on plasma T, and rT; concentrations 
in intact and esophageal-ligated fetuses. Each point represents the mean and standard deviation of 


values from four or five experiments. 


animal where T,concentrations were allowed to return 
completelv to baseline after each injection of thyroxine. 
In spite of the dose-dependent differences in peak 
concentrations of fetal T ,, the time from injection until 
the maximum concentration of T, was detected did not 
diffe-.. 

Since the effect of tracheoesophageal ligation was 
not significantly different from that of esophageal liga- 
tion alone, the data from experiments using these 
preparations have been combined. The increase in 
fetal plasma T', concentrations after intra-amniotic in- 
jection of 500 ug of thyroxine did not occur following 
esophageal ligation (Fig. 3). However, the changes in 
amniotic fluid T, in intact and ligated preparations 


were quantitatively and qualitatively similar. There was 
no significant difference in the peak rise in T, levels 
after injection or in the time course of decline. The 
latter indicates that thyroxine was cleared from amni- 
otic fluid in the absence of fetal swallowing. 

Fetal plasma and amniotic fluid rT, concentrations 
following intra-amniotic injection of 500 ug of thyrox- 
ine are shown in Fig. 4. Fetal plasma rT; rose to maxi- 
mum concentrations by 20 to 30 hours after injection 
and then declined toward baseline by 50 to 60 hours. | 
These changes were similar to those in fetal Ту, but 
occurred at a somewhat later time. 

Concentrations of rT; in amniotic fluid were ele- 
vated at 3 hours after intra-amniotic injection of thy- 
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Table II. Net changes in rT; concentrations following 
incubation of T, in amniotic fluid 






. Net increase in rT, concentration 















Amount o after 24 hr {beim} 

Т, a d m 
0.5 32.5 — — 
1 105 27 
2.5 298 101 59 
3.3 — 113 Hn 
5.0 — 192 = 


roxine and remained elevated for at least 80 hours. 

When fetal swallowing was prevented by esophageal 
ligation, amniotic fluid rT concentrations increased to 
levels that were not significantly different from those 
detected in intact fetuses (Fig. 5). This occurred in the 
absence of significant changes in fetal plasma T, con- 
centrations. A similar increase in amniotic fluid rT, was 
also detected in one experiment in which the fetus died 
just prior to T, injection. These data suggest that 
changes in amniotic fluid rT; are not dependent upon 
changes in fetal T, levels. 

The mean cumulative changes in fetal T, and rT; 
concentrations after intra-amniotic injection of 500 ug 
of thyroxine in intact and ligated animals are shown in 
Fig. 6. A significant increase above baseline in fetal T, 
was seen from 6 to 33 hours in intact fetuses (p « 0.01). 

The T, increase in intact animals was significantly 
greater than in ligated animals between 10 and 33 
hours (р < 0.01). The rise in fetal rT, concentrations 
can only partially be accounted for by deglutition, since 
a significant increase above baseline was observed in 
the absence of fetal swallowing. 

Incubation of ovine amniotic fluid to which exoge- 
nous thyroxine was added resulted in an accumulation 
of rT The net changes in rT, concentrations deter- 
mined after 24 hours are shown in Table II. Increasing 
amounts of rT appeared during incubation when in- 
creasing amounts of thyroxine were added to the am- 
niotic fluid. When thyroxine was added to saline alone, 
changes of less than 20 pg/ml rT; were measured after 
incubation. There was considerable variation in initial 
amniotic fluid rT, concentrations and in the changes 
detected after incubation from one sample to another, 
analogous to the in vivo finding. In spite of this varia- 
tion, these data suggest that rT; is formed in amniotic 
fluid in the absence of the fetus. 


Comment 


Gross physical, behavioral, and pathologic changes, 
resulting in death during the first day of life, have been 
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observed following surgically induced hypothyroidism 
in fetal lambs.'? Similarly, propylthiouracil given tê 
pregnant ewes caused hypothyroidism and goiter in 
fetal sheep. These effects were not prevented by the 
simultaneous administration of thyroid hormone to the 
еме.!! i 

The present study demonstrates the rapid uptake of 
large quantities of T, by the fetus from the amniotic 
fuid by deglutition. Fetal serum concentrations reflect 
the amount of thyroxine injected into the amniotic 
fluid. This study further demonstrates that fetal T, 
concentrations reach maximum levels by 10 hours after 
injection and return to baseline by 48 hours. 

Lightner and associates’? reported the treatment of a 
presumably hypothyroid fetus by weekly intra-amniotic 
injections of 500 wg of thyroxine from week 33 of 
pregnancy until term. A normal male infant was deliv- 
ered with cord blood Т, concentrations in the hypothy- 


. roid range but with low thyroid-stimulating hormone 


(TSH) concentrations. In spite of low T, at birth, the 
low TSH concentrations indicate adequate suppression 
of fetal pituitary TSH by thyroid hormone. The pres- 
ent study in sheep demonstrated that amniotic fluid 
and fetal T, concentrations returned to baseline within 
48 hours after injection. The rate of uptake and me- 
tabolism of T, by fetal sheep may be more rapid than 
by the human fetus. On the other hand it may not be 
necessary to constantly maintain fetal T, concen- 
trations near normal in order to obtain adequate sup- 
pression of pituitary TSH. 

In spite of the high incidence of congenital hypothy- 
roidism in the United States, approximating one in 
7,000 births, there is no method for intrauterine diag- 
nosis.'? The development of a means of diagnosis may 
prove to be a more formidable problem than the in 
utero treatment of the hypothyroid fetus. There ap- 
pears to be no correlation between T',concentrations in 
amniotic fluid and in either fetal or maternal blood. 
Fetal triiodothyronine (T з) concentrations are very low. 
Amniotic fluid Т; and TSH concentrations are not 
generally detectable.'* !* Since rT concentrations in 
amniotic fluid and fetal plasma are relatively high, it 
has beer. suggested that amniotic fluid rT, might be 
useful in the evaluation of fetal thyroid status.* '* The 
data presented here demonstrate the appearance of 
significant amounts of rT;in the amniotic fluid without 
the active participation of fetal metabolic processes. 
Furthermore, even though fetal T4 uptake from am- 
niotic fluid can be prevented by esophageal ligation, 
rT in the amniotic fluid is apparently absorbed by the 
fetus in significant quantities. The pathway for rT, up- 
take by the fetus remains unknown. For these reasons 
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caution is urged in the use of amniotic rT, concen- 
trations to evaluate fetal thyroid status. 
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Whole-blood fibrinolytic activity in normal and 


hypertensive pregnancies and its relation to the 
placental concentration of urokinase inhibitor 


FERNANDO ARIAS, M.D., Рн.р., F.A.C.O.G. 


‘GEORGE ANDRINOPOULOS, M.D.* 
. jUAN ZAMORA, M.D.** 


St. Louis, Missouri 


Whole-blood fibrinolytic activity was measured in 68 pregnant and 29 nonpregnant women with а 
sensitive, solid-state assay in which '?5--labeled fibrin was bound to polystyrene tubes. Antepartum 
fibrinolytic activity in 36 normotensive gravid women [234.5 + 29.2 (mean + standard error of 
the mean) ng fibrin lysed/30 min] was significantly (p « 0.001) greater than that found in 28 nonpregnant 
normotensive women not taking oral contraceptives (63.61 + 7.66 па fibrin lysed/30 min) and not 
different from the activity observed during the active phase of labor (198.50 + 16.5 ng fibrin 
lysed/30 min.) Normotensive pregnant patients had a significant (p « 0.001) increase in whole-blood 
fibrinolytic activity (341.04 + 25.7 ng fibrin lysed/30 min) within the first 24 hours after delivery 
which persisted in measurements taken the second postpartum day. Fibrinolytic activity values 
before labor, in the active phase of labor, and in the first and second postpartum days in 17 patients 
with mild to moderate pregnancy-induced or pregnancy-aggravated hypertension were not different . 
from those found in the normotensive group. However, patients with severe pregnancy-induced or 
pregnancy-aggravated hypertension had significantly (p « 0.01) lower ‘evels of fibrinolytic activity 
than normotensive patients before labor, during the active phase of labor, and on the first and 
second postpartum days. The placental 800 x g and 110,000 x g fractions of patients with 
severe hypertension had a significantly (p « 0.001) greater capacity tc inhibit "in vitro" 
urokinase-induced fibrinolysis than similar fractions obtained from placentas of normotensive 
women, anc there was a significant inverse correlation (r = 0.61; p « 0.01) between whole-blood 

_ fibrinolytic activity and urokinase inhibition by placental fractions. Our findings indicate that contrary 
to widely held views, fibrinolysis is extremely active in term pregnancies and during labor and 
that a derangement of this activity is present in cases of severe pregnancy-induced or 
pregnancy-aggravated hypertension. (AM. J. OBSTET. GYNECOL. 123:624, 1979.) : 


NUMEROUS INVESTIGATIONS’ have shown that 
the fibrinolytic activity of plasma is greatly decreased in 
the later months of human gestation and it has been 
suggested that low levels of plasminogen activator may 
be responsible for this phenomenon.* ? Other stud- 
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ies*^'* have suggested a more profound depression of 
the fibrinolytic system in patients with pre-eclampsia 
and eclampsia when compared with normotensive 
gravid women. In most of these studies, however, rela- 
tively insensitive methods have been used to evaluate 
thrombolytic activity and the effect of blood cell- 
derived fibrinolysis has not been included in their as- 
sessment. In this study, we measured the fibrinolytic 
activity of whole blood in a nonpregnant control group 
as well as in normotensive and hypertensive pregnant 
patients before labor, during labor, and after delivery, 
using a sensitive, solid-state assay with !?5l-labeled 
fibrinogen bound to polystyrene tubes.!' !? At the same 
time, we have carried out experiments to determine if 
the changes in fibrinolytic activity observed during par- 
turition were or were not related to the placental con- 
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Nulliparous А 20 
Multiparous 16 
Age — 21.2 + 0,851 
Birth weight} 3,275 + 851 
AGA 33 
Premature/AGA 2 
Premature/SGA 0 
SGA - 0 
LGA 1 
Stillbirth 0 

1 Min. Apgar <6 2 


“Mildly to moderately hypertensive 
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Table I. Characteristics and fetal outcome of pregnant patients under study 





Severely hypertensive 


(n = 17) | (n= 15) 





12 AN 8 

5 3 к 
94 + 1.761 22.7 + 1.981 
3,166 + 144+ 1,824 + 1461 

15 2 

1 2 

0 6 

0 4 

1 0 

0 1 

1 4 








Legend: AGA = adequate for gestational age, SGA = small for gestational age, LGA = large for gestational age. 


* No significant difference between groups. 
+ Standard error of the mean. | 


Birth weight in the severely hypertensive group was significantly (р < 0.001) different from that in the other two groups. 
There was no significant difference between normotensive and mildly to moderately hypertensive patients. 


centration of urokinase inhibitor. The results of our 
work are contained in this article. 


Materials 


15] (specific activity, 17 Ci/mg) was obtained from 
New England Nuclear, Boston, Massachussets. Blom- 
back I-4 fraction? was prepared from a pool of human 
plasma obtained from multiple donors. Plasmin and 
plasminogen were obtained from Sigma Chemical Co., 
St. Louis, Missouri. Urokinase was obtained from Cal- 
biochem, La Jolla, California. Disposable polystyrene 
tubes (Kimble, 12 by 75 mm) were obtained from 
Curtir-Matheson Scientific Co., Maryland Heights, 
Missouri. 


Methods 


The fibrinogen used for radioiodination was Blom- 
bäck i-4 fraction! separated from pooled human 
plasma. Radiolabeling was carried out using the ICI 
method.'* '° The radioactive material was adjusted to a 
specific activity of 80,000 to 120,000 cmp/ng by addi- 
tion of unlabeled fibrinogen and stored at 4? C until 
needed to prepare the assay tubes. - 

For coating of the tubes, 0.1 ml of a solution contain- 
ing 5 wg (400,000 to 600,000 cpm) of ']-labeled 
fibrinogen in 0.05M phosphate buffer, ph 8.0, was 
added to the polystyrene tubes. The tubes were rotated 


` for 2 hours, at room temperature and at an angle of 45 


degrees, in a tissue-culture rotator. The tubes were 
then washed, treated with albumin and thrombin, and 
stored with Tris-NaCl buffer containing sodium azide, 
following the procedure of Moroz ahd Gilmore.!! !2 
For the assay, whole blood obtained from the an- 
tecubital vein, without venous occlusion, was collected 
in heparinized tubes, which were kept оп ice until the 


time of incubation, which was always within 30 minutes 
after sample collection. All patients had fasted at least 4 
hours before sampling. Aliquots (0.2 ml) of whole 
blood or platelet-poor plasma were added to each of 


- five tubes containing a similar amount of 'I-labeled 


fibrin (21.5 ug) and incubated at 37° С in a shaking 
bath for 30 minutes with air as the gas phase. At the 
end of the incubation 2 ml of Tris-NaCl buffer were 
added to each tube, the contents were quantitatively 
transferred to an uncoated polystyrene tube, and the 
radioactivity released into solution was estimated by 
counting in a Nuclear-Chicago gamma scintillation 
spectrometer. After subtracting blank values of similar 
tubes incubated simultanéously, but in which buffer 
was used instead of biological fluids, the results were 
expressed as nanogranis of '5]-labeled fibrin lysed in 
30 minutes. f i 

The placental tissue was collected immediately after 
cesarean section or vaginal delivery, placed in ice-cold 


. saline, rinsed several times, and blotted dry. Fetal 


membranes and all connective tissue were removed by 
sharp dissection. THe tissue was hemogenized (1:4, 
weight/volume) in 0.25M sucrose, pH 7.4, using two 10 
second pulses of a PUC-2-110 Polytron homogenizer at 
a setting of 7. The temperature was maintained at 4? C 
during the procedure. The homogenates were cen- 
trifuged at 800 х р for 10 minutes at 1° C and the 
supernatant fraction obtained was’ centrifuged at 
110,000 x g for 60 minutes, at 1? C, in a L-5-50 
Beckman ultracentrifuge to obtain the soluble superna- 
tant. Determination of tlie plasmin and plasminogen 
inhibitory capacity of the 800 x g (homogenate) and 
110,000 x g (supernatant) fractions was carried out 
within 24 hours after subcellular fractionation, with the 
fractions kept frozen if the assay was not carried out 
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Fig. 1. Whole-blood fibrinolytic activity in normotensive 
( ) mildly to moderately hypertensive (----), and severely 
hypertensive (+--+) pregnant women before and after deliv- 
ery. a 





immediately after their preparation. To determine the 
inhibitory capacity of the placental homogenate and 
supernatant, 0.1 ml of the subcellular fraction, 0.1 ml 
of Tris-NaCl buffer, and 0.1 ml of plasmin (2. 5 mg/ml; 

0.4 U/mg) or 0.1 ml of urokinase (0.25 mg/ml; 1,200 
U/mg) were added to !?I-labeled fibrin-coated tubes, 

and the tubes were incubated at 37? C for 30 minutes. 
The reaction was terminated by addition of 2 ml of 
Tris-NaCl buffer and the amount of radioactivity re- 
leased from the tubes was determined as described for 
the blood assay. The difference in ‘values between in- 
cubates containing placental extracts and incubates 
where the placental fraction was substituted with 
Tris-NaCl buffer represents the inhibitory effect of the 
tissue fraction on the plasmin-fibrin or the urokinase- 
plasminogen-fibrin reactions. The inhibitory effect was 
expressed as nanograms of fibrin lysis inhibited in 30 
minutes, per milligram of protein in the tissue fraction. 


Patients 

The nonpregnant control group consisted of 28 pa- 
tients between. 17 and 28 years of age, 18 nulliparous 
women and 10 with a history of one or more term 
pregnancies, without a history of hypertension during 
or outside of pregnancy. None of them was taking oral 
contraceptives. 
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The normotensive pregnant group consisted of 36 
patients, 20 nulliparous and 16 multiparous, withous a 
history of hypertension during or outside of preg- 
nancy, none of whom developed hypertension in- 
trapartum or post partum in the gestation under study. 
Pregnancy was at term (138 weeks' gestation) ih all but 
two patients who were at 36 weeks' gestation. 

For definition and severity classification of preg- 
nancy-induced and pregnancy-aggravated hyperten- 
sion, the criteria of Pritchard and McDonald'$ were 
followed. The group with mild to moderate hyperten- 
sion consisted of 12 nulliparous and five multiparous 
patients ranging in age from 14 to 39 years. The group 
with severe hypertension consisted of 15 patients, eight 
nulliparas (five of them with eclamptic seizures) and 
seven multiparas, in the age range of 17 to 36 years. 

Some of the characteristics of the pregnant patients 
under study are shown in Table I. The significance of 
the differences observed between groups was deter- 
mined with the two-tailed Student t test. 


Results 


Characteristics of the assays. The '?I-labeled fibrin 
content of each polystyrene tube was 1.5 + 0.25 (stan- 
dard deviation, S.D.) ug. Upon incubation of the '*I- 
labeled fibrin-polystyrene matrix with Tris-NaCl buf- 
fer (control tubes) a small amount of radioactivity was 
released from the clot into the liquid medium. The 
mean release of radioactivity in 87 observations was 
equivalent to 12.3 + 2.1 (S.D.) ng fibrin lysed/30 min. 
The plasminogen content of the tubes was very similar 
as reflected in mean values (48 observations) of 
750 + 28 ng '*J-labeled fibrin lysed/30 min when the 
tubes were incubated with 0.2 ml of an urokinase solu- 
tion containing .300 Ploug units/ml. Urokinase activity 
was negligible when determined in tubes prepared with 
radioactive fibrinogen passed through a lysine-Seph- 
arose column (plasminogen-free tubes). Incubations of 
the tubes with plasmin (0.1 ml; 2.5 mg protein/ml; 0.4 
U/mg) produced mean values (45 observations) of 
1.23 + 0.58 (S.D.) ug 1257 labeled fibrin lysed/30 min. 

Both the placental 800 х g (homogenate) and 
110,000 x g (supernatant) fractions were capable of 
inhibiting the Urokinase activity upon the I-labeled 
fibrin polystyrene matrix. In contrast, both subcellular 
fractions failed in inhibiting plasmin activity. The in- 
hibitory effect of the placental fraction remained un- 


. changed for up to 24 hours in the frozen tissue or the 


frozen fractions but decreased rapidly afterward, with 
50% loss of activity in 3 days and almost complete dis- 
appearance of inhibitory effect after 5 days. 

The fibrinolytic activity of whole blood was greater 
than the activity of its separated plasma and cell com- 
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Fig. 2. Inhibition of urokinase-induced fibrinolysis by pla- 
cental 110,00 x g supernatant in normotensive, mildly to 
moderately hypertensive, and severely hypertensive gravid 
women. 


ponents. In a typical experiment the plasma activity 
was 10.6% and the blood cell activity 29.8% of the 
whole blood effect. 


Fibrinolytic activity in nonpregnant and term ` 


pregnant normotensive women. Whole-blood fibrino- 
lytic activity in the nonpregnant control group 
[63.61 + 7.66 (mean + standard error of the mean, 
S.E.M.) ng fibrin lysed/30 min] was significantly 
(p < 0.001) less than that observed in normotensive 
pregnant patients at term but before the initiation of 
labor (234.5 + 29.2 ng fibrin lysed/30 min). The later 
value was not statistically different from that found iri 
the same patients during the active phase of labor 
(198:5+ 16.5 ng fibrin lysed/30 min). However, in the 
24 hour period following delivery there was a sig- 
nificant (p < 0.001) increase in whole-blood fibrinolytic 
activity (341.04 + 25.7 ng fibrin lysed/30 min) which 
persisted during the second postpartum day (327.4 + 
36.5 ng fibrin lysed/30 min). 

Fibrinolytic activity in patients with mild to mod- 
erate pregnancy-related hypertension. Women with 
mild to mocerate pregnancy-induced or pregnaricy- 
aggravated hypertension had, like their normotensive 
counterparts, a significant (p « 0.02) increase in 
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Fig. 3. Correlation between whole-blood. fibrinolytic- activity 
and the degree of inhibition of urokinase-mediated fibrin- 
olysis caused by the placental supernatant fraction. The closed 
circlés correspond to values obtained in severely hypertensive 
patients; the open circles correspond to values for mildly to 
moderately hypertensive patients; and the closed squares cor- 
respond to values obtained in, normotensive gravid women. 


fibrinolytic activity following delivery which persisted 
during the second postpartum day. Fibrinolytic activity 
values obtained before labor [209.6 + 17.4 (mean + 
S.E.M.) ng fibrin lysed/30 min], during the active phase 
of labor (223.18 + 25.3 ng fibrin lysed/30 min), within 
the first 24 hours post partum (339.6 + 36.7 ng fibrin 
lysed/30 min), and from 24 to 48 hours post partum 
(332.22 + 50.5 ng fibrin lysed/30 min) were not sig- 
nificantly different from those obtained at similar times 
in normotensive gravid women. 

Fibrinolytic activity in patients with severe preg- 
nancy-related liypertension. Similar to the previous 
groups, these patients also showed a significant (p < 
0.05) increase in whole-blood fibrinolytic activity after 
parturition. However, patients with severe hyperten- 
sion had significantly (p « 0.01) lower levels of fi- 
brinolytic activity before labor [92.01 + 23.7 (mean + 
S.E.M:) ng fibrin lysed/30 min], during the active phase 
of labor (88.9 + 12.4 ng fibrin lysed/30 min), the first 
day post partum (153.4 + 29.7 ng fibrin lysed/30 min), 
and the second day post partum (188.5 + 40.8 ng 
fibrin lysed/30 min) than normotensive or mildly to 
moderately hypertensive patients. Antepartum fibrino- 
lytic activity in the severely hypertensive group was not 
significantly different from that observed in the non- 
pregnant control group. 


i 
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Fig. 1 summarized whole-blood fibrinolytic activity 
values during and after labor for normotensive, mildly 


to moderately hypertensive, and severely hypertensive 
pregnant patients. | 


Fibrinolysis inhibition by placental tissue. The pla- 
cental 110,000 x g supernatant obtained from five pa- 
tients with severe hypertension had a significantly 
(p < 0.01) higher capacity to depress urokinase-in- 
duced fibrinolysis [687.4 + 36 (mean + S.E.M.) ng 
fibrin lysis inhibited/ 30 min] than the supernatants ob- 
tained from five normotensive (378.6 + 29 ng fibrin 
lysis inhibited/30.min) and six mildly to moderately 
hypertensive (432 + 32 ng fibrin lysis inhibited/30 
min) patients. The difference between normotensive 
and mildly to moderately hypertensive patients was not 
significant (Fig. 2). 

Correlation between antepartum whole-blood fibrin- 
olytic activity and placental fibrinolysis inhibition. 
There was a significant inverse correlation between 
whole-blood fibrinolytic activity and the capacity of the 
patient's placenta to inhibit urokinase- induced fibrin- 
olysis (r = 0.61; p « 0.01). As shown in Fig. 3, patients 
with severe pregnancy- induced or pregnancy-aggra- 
vated hypertension had lower whole-blood fibrinolytic 
activity in the active phase of labor than normotensive 
or mildly to moderately hypertensive patients, and at 
the same time exhibited the highest values with respect 
to the ability of their placental supernatants to inhibit 
urokinase-mediated fibrinolysis. 


Comment 


Numerous investigations have produced data sug- 
gestive of the existence of an impairment in the ability 
of the normal pregnant woman to carry out the “i 
vivo" dissolution of a clot. Spontaneous plasma fibrin- 
olytic activity has been shown to decrease during preg- 
nancy? ? and to be very low at term. ? Similar mea- 
surements during labor have produced conflicting 
results, with some investigators? * finding no differences 
between clot lysis assays before and during labor, while 
Astedt’ has noted a significant increase during labor 
not only of spontaneous fibrinolysis but also in the re- 
sponse of the maternal fibrinolytic system to venous 
occlusion. All investigators concur, however, in the 
finding of a significant rise in maternal fibrinolytic ac- 
tivity following placental separation. 

Our results contradict previous reports"? in that 
they indicate the existence of very active fibrinolysis in 
patients with normal pregnancies at term and during 
labor. In our opinion this discrepancy is the conse- 
quence of differences between our assay system and 
those methods used previously. In fact, the complexity 
of the fibrinolytic process had led to difficulties in its 
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assessment. Most of the methods used for this purppse 


have poor sensitivity, lack precise end points, or ma-, 


nipulate and alter the components of the system to a 
point that they are imprecise and unreliable. The assay 
used in this study is extremely sensitive (allowing the 
quantification of as little as 30 to 50 ng fibrin lysed/30 
min) and its conditions are very close to physiologic 
normalcy. By making use of fibrin clots containing 
plasminogen, the method recognizes that the critical 
determinant of fibrinolytic activity is the concentration 
of plasminogen activator in the fluid phase of the assay 
system and that the primary mechanism of fibrinolysis 
most probably involves the diffusion or adsorption of 
this activator to the solid phase with subsequent activa- 
tion of intrinsic clot plasminogen. Finally, while in all 
previous investigations'^? fibrinolysis during preg- 
nancy has been measured in plasma, we used whole 
blood in our assay, recognizing the existence and the 
importance of cell-mediated fibrinolysis. | 

Тһе existence of an increased fibrinolytic activity at 
the end of pregnancy is easier to reconcile than the 
opposite view wher considering recent information 
about fibrinogen metabolism during pregnancy. In 
fact, Müller-Berghaus and colleagues’? have shown an 
80% increase in the rate of synthesis of fibrinogen in 
pregnant rabbits from the first third to the last third of 
gestation, and Fletcher and associates,’ using plasma 
fibrinogen chromatography, have calculated that there 
is a fivefold or greater increase in fibrin formation in 
late human pregnancy over the physiologic nonpreg- 
nant state. It seems obvious that an increase in fibrin 
formation of such magnitude would require a concomi- 
tant elevation in compensatory fibrinolysis in order to 
avoid the production of a generalized intravascular 
fibrin deposition in all pregnant women at term. 

Interpretation of the sharp increase in fibrinolytic 
activity that follows placental separation has been con- 
troversial. Some investigators? have suggested that the 
placental tissue removes plasminogen activator from 
the bloodstream by adsorption to its fibrinoid deposits. 
Others? ® 19 20 believe that the placenta produces and 
releases into the circulation a specific inhibitor of the 
plasminogen activator. Our results suggest that the lat- 
ter hypothesis is the correct one. In fact, measurements 
have shown a significantly great urokinase-inhibitory 
activity in the placental tissue of patients with low levels 
of blood fibrinolytic activity, while patients with greater 
blood fibrinolysis had placentas with smaller amounts 
of inhibitory activity. However, the presence of.this 
correlation does not prove the existence of.a cause- 
effect relationship: Characterization of the inhibitor 
and reversal of the inhibition with specific antagonjsts 
will be definitive evidence in this respect. 


(Гре finding of a profound depression in whole- 
blood fibrinolytic activity and a high concentration of 
placental fibrinolysis inhibitor in patients with severe 
pregnancy-related hypertension when compared with 
normotensive or mildly to moderately hypertensive 
gravidas suggests that these alterations are a conse- 
quence of the severity of the disease and that they are 
primary er contributory factors to the pathogenesis of 
the fibrin deposits??? found in patients with preg- 
nancy-related hypertension. 

Several authors, particularly Bonnar and co-work- 
ers," have suggested that fetal growth retardation may 
be a consequence of excessive fibrin deposition in the 
uteroplacental circulation, causing impaired blood flow 
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and poor fetal nutrition. There were 10 cases of in- 
trauterine growth retardaüon occurring in the preg- 
nant population under study—all of the infants were 
born of patients with severe pregnancy-related hyper- 
tension, a group exhibiting a profound decrease in 
their ability to remove intravascular fibrin. While it is 
true that evidence demonstrating a causal relationship 
among these phenomena is lacking, nevertheless the 
association is too strong to be ignored. 


We are grateful to Ms. Linda Knight and Ms. Karen 
McElvany (Division of Nuclear Medicine, Barnes Hos- 
pital St. Louis, Missouri) for carrying out the fibrino- 
gen radioiodination. 





REFERENCES 


1. Rataoff, O. D., Colony, J. E., and Pritchard, J. A.: The 
blood-clotting mechanism during normal parturition, J. 
Lab. Clin. Med. 44: 408, 1954.- 

2. Biezenski, J. J., and Moore, Н. C.: Fibrinolysis in normal 
pregnancy, J. Clin. Pathol. 11: 306, 1958. 

3. Gillman, T., Naidoo, S. S., and Hathorn, M.: Plasma 
fibrinogen activity in pregnancy, Lancet 2: 70, 1959. 

4. Shaper, A. G., MacIntosh, D. M., and Kyobe, L.: Fib- 
rinolytic activity in pregnancy, during parturition, anc in 
the puerperium, Lancet 2: 874, 1966. 

. 5. Brakman, P.: The fibrinolytic system in human blood 
during pregnancy, AM. J. OBSTET. GYNECOL. 94: 14, 
1966. 


6. Bonnar, J., McNicol, G. P., and Douglas, A. S.: Fibrinoly- 
tic enzyme system and pregnancy, Br. Med. J. 3: 387, 
1969. - 

7. Astedt, B.: On fibrinolysis, Acta. Obstet. Gynecol. Scand. 
51(Suppl. 18): 1, 1972. 

8. Bonnar, J., McNicol, С. P., and Douglas, A. S.: Coag- 
ulation and fibrinolytic systems іп pre-eclampsia 
and eclampsia, Br. Med. J. 2: 12, 1971. 

9. Lopez-Llera, M., Espinosa, M. de la L., de Leon, M. D., 
and Linares, G. R.: Abnormal coagulation and fibrinolysis 
in eclampsia, AM. J. OBSTET. GYNECOL. 124: 681, 1976. 

10. Killop, C. A., Howie, P. W., Forbes, C. D., et al.: Sequen- 
tial studies in pre-eclampsia using plasma fibrinogen 
chromatography, Br. J. Obstet. Gynaecol. 84: 909, 1977. 

11. Moroz, L. A., and Gilmore, N. J.: A rapid and sensitive 
25]_fibrin solid phase fibrinolytic assay for plasmin, Blood 
46: 543, 1975. 

12. Moroz, L. A.: Increased blood fibrinolytic activity after 
aspirin ingestion, N. Engl. J. Med. 296: 525, 1977. 

13. Blombáck, B., and Blombáck, M.: Purification of human 
and bovine fibrinogen, Arch. Chem. 10: 415, 1956. 

14. McFarlane, А. S.: “In vivo" behavior of '?!]-fibrinogen, J. 
Clin. Invest. 42: 346, 1963. 


15. Krohn, K. A., and Welch, M. J.: Studies of radioiodinated 
fibrinogen: II. Lactoperoxidase iodination of fibrinogen 
and model compounds, Int. J. Appl. Radiat. Isot. 25: 315, 
1974. 

16. Pritchard, J. A., and McDonald, P. C.: Hypertensive dis- 
orders in pregnancy, In Pritchard, J. A., and McDonald, 
P. C., editors: Williams Obstetrics, New York, 1976, 
Appleton-Century-Crofts, Inc., p. 551. 

17. Müller-Berghaus, G., Moeller, R. M., and Mahn, I.: Fi- 
brinogen turnover in pregnant rabbits during the first 
and last thirds of gestation, AM. J. OBSTET. GYNECOL. 131: 
655, 1978. 

18. Fletcher, A. P., Alkjaersig, N. K., and Burstein, R.: The 
influence of pregnancy upon blood coagulation and 
plasma fibrinolytic enzyme function, AM. J. OBSTET. 
GYNECOL. (In press.) 

19. Kawano, T., Morimoto, K., and Uemura, Y.: Urokinase 
inhibitor in human placenta, Nature 217: 253, 1968. 

20. Uszynski, M., and Abildgaard, U.: Separation and charac- 
terization of two fibrinolytic inhibitors from placenta, 
Thromb. Haemostas. 25: 580, 1971. 

21. Vasalli, P., Morris, R. H., and McCluskey, R. T.: The 
pathogenic role of fibrin deposition in the glomerular 
lesion of toxemia of pregnancy, J. Exp. Med. 118: 467, 
1963. 

22. Kitzmiller, J. L., and Benirschke, K.: Immunofluorescent 
study of placental bed vessels in pre-eclampsia of preg- 
nancy, Ам. J. OBSTET. GYNECOL. 115: 248, 1973. 

28. Arias, F., and Mancilla-Jimenez, R: Hepatic fibrinogen 
deposits in pre-eclampsia. Immunofluorescent evidence, 
N. Engl. J. Med. 295: 578, 1976. 

24. Bonnar, J., Redman, C. W. G., and Sheppard, B. L.: 
Treatment of fetal growth retardation in utero with 
heparin and dipyridamole, Eur. J. Obstet. Gynaecol. Re- 
prod. Biol. 5: 123, 1975. 


Effect of dopamine on hypotension induced by ; 


spinal anesthesia 


CABALUM, M.D. 

. ZUGAIB, M.D. 

LIEB, M.D. 

NUWAYHID, M.D.* 

R. BRINKMAN III, M.D. 
. S. ASSALI, M.D. 


Los Angeles, California 


тош ә sz - 


Chronically instrumented, near-term pregnant sheep were subjected to autonomic blockade with 
spinal anesthesia. Systemic arterial pressure, heart rate, and uterine blood flow decreased and 
uterine vascular resistance increased during the spinal blockade. Infusion of dopamine during the 
spinal hypotension corrected the disturbed circulatory parameters. These data provide evidence 
that: (1) the peripheral circulation of the near-term pregnant sheep is as sensitive as that of 
pregnant women to autonomic blockade, (2) the sensitivity is probably related to factors other than 
the changes in venous pressure in areas below the pelvis, and (3) dopamine represents a useful 
agent in the management of spinal hypotension. (AM. J. OssrET. GYNECOL. 133:630, 1979.) 


PREVIOUS STUDIES have shown that the circulation 
of near-term pregnant women and sheep is extremely 
sensitive to various modes of autonomic blockade.'? 
Intratheca! anesthesia or intravenous administration of 
ganglionic blocking agents such as trimethaphene (Ar- 
fonad) or tetraethylammonium chloride (TEAC) re- 
sults in a fall in the arterial blood pressure, heart rate, 
cardiac output, and regional blood flows. The mecha- 
nisms for this reponse are thought to be related to loss 
of venomotor tone, leading to venous pooling, de- 
creased venous return to the heart, decreased cardiac 
output, and hypotension.'~7 

We have recently. demonstrated in normotensive 
pregnant and nonpregnant sheep that dopamine in- 
fusion produces a rise in the arterial and venous 
pressures, accompanied by an increase in the cardiac 
output and uterine blood flow.? Since the basic patho- 
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genetic factor of circulatory shock that follows auto- 
nomic blockade in pregnant subjects is the loss of ven- 
omotor tone, the action of dopamine on the venous 
circulation and cardiac output appears to render it a 
suitable agent in the management of spinal hypo- 


tension. 


The present studies were designed to test this hy- 
pothesis by observing the hemodynamic response to 
dopamine infusion in pregnant sheep subjected to spi- 
nal anesthesia. 


Material and methods 


Studies were carried out and completed on nine 
pregnant ewes (gestations of 108 to 120 days) chroni- 
cally instrumented for measurement of arterial pres- 
sure, heart rate, uterine blood flow, and blood respira- 
tory gases and pH by techniques previously reported.* ° 
Essentially, a catheter was inserted into the carotid ar- 
tery and served for monitoring the arterial pressure 
and heart rate and for collecting blood samples anaer- 
obically. Another catheter was inserted into the inter- 
nal jugular vein and served for drug administration. 
An electromagnetic flow transducer was implanted 
around the common internal iliac artery to monitor the 
blood flow to both uterine horns. A postoperative re- 
covery period of at least one week was allowed before 
any study was performed. ` 
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д! the time of the experiment, the ewe was brought 
to the operating room and was placed on a special table 
on her side. A small catheter was inserted into the sub- 
arachnoid space for intrathecal anesthesia. 

The experimental protocol comprised the following 
four periods: (1) The control period lasted 30 to 40 
minutes, during which the circulatory parameters were 
recorded every 2 to 3 minutes, while blood respiratory 
gases and pH were analyzed once. (2) The spinal 
hypotensive period then followed, during which doses 
of Pontocaine were injected intermittently through the 
spinal catheter with the goal to achieve a 30% to 40% 
fall in the blood pressure; the ewe was allowed to re- 
main in this hypotensive state for 15 minutes. During 
this period, the circulatory parameters were recorded 
continuously while blood respiratory gases and pH 
were determined once. (3) The dopamine period fol- 
lowed, during which this agent was infused intrave- 
nously, starting with a rate of 2.5 wg/kg/minute and 
increased in a stepwise manner until a rate of 25 ug/ 
kg/minute was reached. Arterial pressure, heart rate, 
and blood flow were recorded continuously whereas 
blood respiratory gases and pH were analyzed once or 
twice. (4) The experiment ended with a recovery 
period during which dopamine was discontinued and 


each animal was observed for an additional 30 to 60° 


minutes. 

Pressure, flow, heart rate, and blood respiratory 
gases and pH were computed by techniques previously 
described.* ° 


Results 


Conditions of the animals. All.ewes had recovered 
from surgery and had resumed their normal activities 
and feeding habits prior to the initiation of the experi- 
ments. The control values for the various circulatory 
parameters and blood respiratory gases were within the 
ranges of data previously published.* ° 

Effects of spinal anesthesia. In Fig. 1 values are pre- 
sented which were obtained from eight animals for 
arterial pressure, uterine blood flow, and heart rate in 
the control, spinal hypotension, and dopamine infu- 
sion periods; the average of several readings recorded 
during the recovery period is also depicted. These 
eight animals were grouped together because their 
arterial pressure fall in response to spinal anesthesia 
ranged from 25% to 45%. 

All circulatory parameters were relatively stable dur- 
ing the control period. Following spinal anesthesia, the 
mean arterial pressure fell significantly and remained 
at a level which was about 30% below control values 


for the 15 minutes of the spinal hypotensive period 
(Fig. 1 and 2). 
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Fig. 1. Average values (+1 SE) for systemic arterial pressure, 
uterine blood flow, and heart rate during control, spinal anes- 
thesia, and dopamine-infusion periods. Average values ob- 
tained 30 minutes after interruption of dopamine infusion are 
represented by one datum to avoid expansion of the graph. 
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Fig. 2. Progressive changes in mean arterial blood pressure 
observed during the period of spinal hypotension and dopa- 
mine infusion. Note that infusion of dopamine corrected the 
hypotension only at doses of about 10 ug/kg/minute. Higher 
doses resulted in a hypertensive response. 


Uterine blood flow also decreased following spinal 
anesthesia and the decrement (average 42%) was sig- 
nificantly greater than that of the pressure (Figs. ! 
and 3). Uterine vascular resistance increased during 
the spinal hypotensive period (Fig. 4). 

Along with the fall in the arterial pressure and uter- 
ine blood flow, there was a consistent decrease in the 
heart rate, averaging about 2096 of control values (Figs. 
1 and 5). 

In one ewe that was at term (not included in the 
figures), the blood pressure fall following spinal anes- 
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Fig. 3. Progressive changes in uterine blood flow during spinal 
hypotension and following dopamine infusion. Note that the 
decrease in uterine fiow produced by spinal anesthesia is 
greater than that in pressure (compare to Fig. 2). Note also the 
restoration of uterine flow to near normal levels by dopamine. 
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Fig. 4. Changes in uterine vascular resistance observed during 
spinal hypotension and dopamine infusion. 


thesia averaged 75% and the decrease in uterine blood 
flow averaged 82%; the heart rate decreased by about 
30%. 

Effects of dopamine. Infusion of dopamine at the 
height of spinal hypotension in doses ranging from 5 to 
10 x g/kg/minute restored the arterial pressure to con- 
trol values. When the dose was increased to 25 ug/ 
kg/minute, the arterial pressure tended to rise to levels 
above control values (Figs. 1 and 2). During the recov- 
ery period and following discontinuation of the do- 
pamine infusion, the arterial pressure returned to con- 
trol values. m | 

Dopamine infusion during spinal hypotension pro- 
gressively increased uterine blood flow and restored it 
to levels slightly below control values (Figs. 1 and 3). 
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Fig. 5. Progressive changes in heart rate observed during spi- 
nal hypotension and dopamine infusion. Note the marked 
tachycardia produced by the large doses of dopamine. 


Uterine vascular resistance, which was elevated during 
spinal hypotension, increased further during dopa- 
mine infusion (Fig. 4). The increase was related to the 
rise in pressure which was greater than that in flow. 

The heart rate, which had been depressed during 
spinal hypotension, returned slowly to or above control 
values during dopamine infusion (Figs. 1 and 5). 

Blood respiratory gases and pH. Data on blood re- 
spiratory gases and pH values during the different 
periods of studies are presented in Table I. There was 
a tendency for blood pH and Po, to fall during spinal 
hypotension. Correction of the disturbed circulation by 
dopamine did nót correct the changes in pH and Po;. 
АП of these alterations were, however, of borderline 
significance. 


Comment 


The present series of observations collected from 
pregnant sheep provide additional evidence of the 
sensitivity of the peripheral circulation during normal 
gestation to interruption of autonomic neural control. 

In tbeir earlier studies carried out on pregnant 
women, Assali and co-workers’ ^ + 5 and Brust and 
associates? postulated that the increased activities of the 
neural control of the peripheral circulation were 
largely confined to the venous system below the pelvis. 
They believed that the increase represented a compen- 
satory mechanism on the part of the autonomic ner- 
vous system aimed at counteracting the progressively 
increasing venous pressure with its attendant tendency 
to blood pooling in that particular vascular bed. They 
further postulated that when the autonomic neural 
control is blocked at either the spinal or the ganglionic 


* 
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Table I. Values (+1 SE) for arterial blood gases and pH during the four periods of study 


pH . 7.39 + 0.05 
Pco, (mm Hg) 28.2 + 3.5 
Po, (mm Hg) . 72.9 + 8.8 
Oxygen saturation (%) 89.7 + 2.3 


*P < 0.05 


Postinfusion 

7.32 + 0.08 7.31 + 0.08 7.33 + 0.08 

31,9 + 5.3 31.5 + 5.3 27.0 + 5.09 
64.5 + 14.7* 70.6 + 16.8 70.6 + 7.7 
85 + 8.9* 88.1 + 4.3 . 882 + 3.7 


Table IL Response to dopamine of the internal iliac and main uterine artery blood flows in nonpregnant sheep 
(values represent percent changes from control + 1 SE) 


Arterial pressure (96) Internal iliac flow (96) 





Dopamine dose ( uglkgiminute) 


5 +2.7 + 0.4 
10 +3.3 + 3.3 
25 +35.8 + 6.3 
50 


+45.9 + 5.6 


level, the venous system below the pelvis will lose its 
tone and its capacity will increase enormously. This 
would then lead to venous pooling, diminished venous 
return to the heart, decreased cardiac output, and 
hypotension. Assali and co-workers" > + ? and Brust 
and associates? estimated that about one third of the 
total blood volume of a near-term pregnant woman can 
be pooled in the lower extremities during spinal anes- 
thesia. They thought that this phenomenon was pecu- 
liar to women because of their upright posture. 

The present data, supplemented by other observa- 
tions obtained from sheep and rabbits, ? !! seem to 
indicate that the sensitivity of the peripheral circulation 
during pregnancy to autonomic blockade is not limited 


. to women. Whether sheep and rabbits also have an 


increased venous pressure in areas below the pelvis is 
not known. If, however, this phenomenon is common 
to most mammalian species, other mechanisms are 
probably involved in the sensitivity of the peripheral 
circulation to autonomic blackade in pregnancy. One 
possibility could be the hypotonic action of progester- 
one or its metabolites on the smooth muscles of both 
the arteriolar and venous systems, as suggested re- 
cently by Everett and associates.!! The increased activ- 
ity of the autonomic control could then be construed as 
a compensatory mechanism .to guard against hypoton- 
icity of the vascular smooth muscles. This aspect of the 
physiologic adaptation to pregnancy deserves further 
investigation. : 
The present data substantiate previous observations 
that regional blood flow and heart rate also decrease 
during spinal hypotension.'^^ !? The fall in regional 
blood flow is obviously related to the decrease in car- 
diac output. The fact that the uterine blood flow de- 
creased more than the arterial pressure during spinal 
anesthesia could be related to either an intense com- 


Uterine artery flow (96) 
+19.3 + 6.4 +18.3 + 7.5 
+51.0 + 11.0 +46.0 + 6.9 
+135.0 + 12.7 4151.0 + 12.7 
4224.0 + 12.1 +250.0 + 11.5 


pensatory vasoconstriction in vascular beds not af- 
fected by the spinal blockade or a greater decrease in 
` {Һе fraction of the cardiac output destined to the 
uterus, or both. 
. The bradycardia has been attributed by some inves- 
tigators to blockade of the cardioaccelerator fibers by 
` spinal anesthesia. However, this mechanism is unlikely, 
first, because bradycardia does not occur in the absence 
of hypotension regardless of the level of anesthesia, 
and second, both hypotension and bradycardia have 
been observed in animals or women in whom the spinal 
level was not high enough to affect the cardiac sympa- 
thetic fibers.! ^ !? Assali and Prystowsky" ? postulated 
that the bradycardia may be related to vagal stimula- 
tion caused by decreased right atrial filling (Bainbridge 
reflex) secondary to the venous pooling. This hypothe- 
sis is supported by the fact that the bradycardia of spi- 
nal anesthesia can be abolished by atropine. 

The therapeutic use of vasopressor agents to correct 
spinal hypotension has been advocated by many au- 
thors in the past. 
workers'? 
cular effects of dopamine are far better than those of 


In recent years, Loeb and co- 


and others!* have shown that the cardiovas- 


adrenergic agonists; particularly in various forms of 
circulatory shock. Dopamine, a precursor of norepi- 
nephrine, exerts positive inotropic and chronotropic 
effects but differs from norepinephrine by causing 
nonadrenergic vasodilatation in mesenteric, renal, and 
coronary vascular beds.'^ !* This particular action is 
thought to be mediated by specific dopamine receptors 
in these vascular beds. 

. Our previous studies on the acute hemodynamic ef- 
fects of dopamine in normotensive pregnant and non- 
pregnant sheep have shown that this agent exerts a 
vasopressor effect in both the arterial and the venous 
systems, at the same time increasing the cardiac output 
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Lnd Uterine blood. flow.* We postulated that these 
changes may be related to the positive inotropic action 
of this drug on the heart and its effects on the verio- 
motor tone. The present data obtained from pregnant 
sheep in a state of spinal hypotension show that dopa- 
mine corrects the disturbed circulation and restores it 
to its normal condition. The correction of the. spinal 
liypotension and uteroplacental ischemia by dopamine 
is probably mediated through its beta-mimetic and 
venomotor actions. Through these effects, dopamine 


restores the cardiac output, thereby improving the. per- ~ 


fusing pressure and the regional circulation. The cor- 
rection of the bradycardia during spinal hypotension 
may be related to both.the beta-mimetic effects and the 
improved right atrial filling. 
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A question has been raised about our method,of 
monitoring uterine blood flow through placement of. 


the flow transducer around the internal iliac artery. It 


has been argued that this vessel supplies other struc- 
tures besides the uterus and that the flow signal may 
not reflect that of the uterine circulation itself: 

:Recent studies in our laboratory (to be published) 
show that the response of the main uterine artery 
to‘any stimulus may indeed be different from that of 
the internal iliac artery, depending on the status of the 
animal. Аѕ Table II shows,-in nonpregnant animals, the 
relative changes i in the blood flow of these two vascular 
structures in response to dopamine are the same; how- 
ever, in the pregnant animal, the response may be dif- 
ferent. 
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NEW IMPROVED PRENATAL 
VITAMIN AND MINERAL 
FORMULA! 


Now contains 50 mg dioctyl 
sodium sulfosuccinate, 

25 mg zinc and 100 mg 
magnesium— for improved 
patient care. 


Natafort Filmseal* Tablets also provide important 
И antianemia factors: iron and folic acid 
И calcium and an increased amount of vitamin С 


O B-complex vitamins: vitamins B1, Ba, Вв, 
increased amounts of B12 and niacinamide 

C other vitamins and minerals to help supply 
your patient's nutritional needs during 
pregnancy 













In each reformula 
Vitamin A (| й) 

Moe! — sreterol) (10 mcg). ^ 
Vitamins orbic acid) 

Vitamin B, (thiamine mononitrate). . ..3 mg 
Vitamin B, (riboflavin) 2mg 
Vitamin B, (pyridoxine hydrochloride). 15 mg 
Vitamin B; 

























120 mg 









(cyanocobalamin), crystalline 6 mcg 
Folic Aci 1mg 
Nicotinamide (niacinamide) 20 mg 
Vitamin E 
(dl-alpha tocopheryl acetate) (30 mg). . 30 IU* 
Calcium (as calcium carbonate}... . 350 mg 
lodine (as potassium iodide)... 0.15 mg 
Iron (as ferrous fumarate) . . 65 mg 
“Magnesium (as magnesium oxide). : . 100 mg 
(as zinc oxide) 25 mg 
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How to determine : 


fetal well-being, — 
accurately, in your office. 





For the first time, you can perform fetal non- 
stress testing (NST) conveniently and safely in 
the privacy of your office, with the Corometrics 
110 Antepartum Monitor. Think of it—a test 
location reassuring to your patient and a 
modality far easier and less costly than the 
oxytocin challenge test. 

Convenience for you and your 
patient. The 110 frees you from battling 
testing schedules and eliminates waiting for data 
to arrive—the average test lasts 12 minutes. 
Included as a regular part of your prenatal care 
program, the 110 can economically and 
reliably help you provide better patient care. 


NST—a noninvasive, efficient and 
reliable test method. The Corometrics 
110 monitors FHR accelerations, associated 
with fetal movement, which indicate fetal well- 
being. Non-stress testing is comfortable for 
both mother and fetus. A reactive NST pattern 
demonstrates fetal well-being more reliably than 
any other test. * 

The Corometrics 110 Antepartum Monitor. 

It adds a more personal touch to your practice. 
For more information, contact: Corometrics 
Medical Systems, Inc., 61 Barnes Park Road 
North, Wallingford, Connecticut U.S.A. 06492, 
(203) 265-5631. 


Ci 


COROMETRICS MEDICAL SYSTEMS, INC. 


* Routine Fetal Heart Rate Monitoring in the Antepartum Period —Barry S. Schifrin, Gerard Foye, Jack Amato, Richard Kates 
& Jarleth McKenna. Presented at the District VIII Meeting ACOG, Honolulu, October 10, 1978. Accepted for publication — 


Obstetrics and Gynecology. 





 Tri-vaginitis effectiveness ‘> ` 


kills all three pathogens that usually cause infectious vaginitis— 
monilia, Trichomonas and Haemophilus vaginalis 


The.broad-spectrum microbicidal action 
of BETADINE Microbicides kills all three 
pathogens that usually cause infectious 
vaginitis—monilia, Trichomonas and 
Haemophilus vaginalis. Agents that are 
aimed against only one specific pathogen 
may encourage emergence of others— 
but BETADINE Microbicides Vaginitis 
Regimen effectively attacks both single 
and mixed infections. 


Effective, yet gentle 

BETADINE Microbicides maintain micro- 
bicidal action in the presence of blood, 
serum and vaginal secretions. They are 
virtually nonirritating to vaginal mucosa 
and do not stain skin and natural fabrics. 


Easy-to-follow regimen 

In the office, swab the cervix and vulvo- 
vaginal area with BETADINE Solution 
which is promptly and decisively micro- 
bicidal. Prescribe BETADINE Vaginal Gel* 
(povidone-iodine), one applicatorful of 
which is to be inserted each night, followed 
the next morning by BETADINE Douche 
in therapeutic concentration. After two 
weeks of therapy, the patient may be 
instructed to return for an office visit. In 
more resistant cases, the regimen may 
be continued through 1 or 2 cycles, 

if necessary. 


*BETADINE Vaginal Gel (povidone-iodine) has been 
evaluated as possibly effective for use in the management 
of Trichomonas vaginalis vaginitis, monilial vaginitis and 
nonspecific vaginitis. 


Purdue Frederick 
€ Copyright 1978, The Purdue Frederick Company/Norwalk, CT 06856 
211178 B9044 


See adjoining page for prescribing information. 





. BETADINE: Douche Kit 


For douching in the BETADINE Microbicides Vaginitis 
emen, you can now prescribe BETADINE Douche 
Kit for a complete douching system, or BETADINE 
Douche 8 oz. for use with a gravity-flow douche bag o! 
bulb syringe. 





BETADINE Douche Kit contains: 

(1) BETADINE Douche concentrate for making the 
douche solution 

(2) CMM ид, squeezable, plastic syringe 

e 

(à) Anatomically-correct cannula 

4) Instruction booklet 

— Complete, ultra-modern, convenient 

douching system 

— Provides the benefits of microbicidal 

BETADINE Douche 


For a therapeutic concentration using BETADINE 
Douche Kit, instruct the nén to: Pour one (1) table- 
spoonful of BETADINE Douche concentrate into the 
syringe bottle provided in the kit. Add lukewarm water 
up to the top of the syringe bottle. Attach nozzle 

and shake gently to mix. Douche, then repeat the 
procedure. 


For a therapeutic concentration using BETADINE 
Douche 8 oz., instruct the patient to: Add two (2) 
tablespoonfuls to a quart of lukewarm water, for use 
with a gravity-flow douche bag or bulb syringe. 


BETADINE® Vaginal Gel 
(povidone-iodine) 
Brief Summary 


For use in the treatment of Trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 









Based on a review of this drug by the National 
Academy of Sciences— National Research Council 
and/or other information, FDA has classified the 
indications as follows: possibly effective for use 

in the management of trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 
Final classification of the less-than-effective 
indications requires further investigation. 








Precaution 

If irritation, redness or swelling develops, discontinue 
use. The rare individual with history of iodine sensi- 
tization should not use this product, pending further 
investigation. 


Purdue Frederick 
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(Winston-Salem, North Carolina) 


25 M.D. prepaid group health plan (Multi-specialty) for 
employees and dependents of R.J. Reynolds Industries, 
Inc. Continuing expansion. The following board-qualified 
specialists are needed: 


INTERNISTS OB/GYN 


This represents an opportunity to practice under ideal 
conditions in modern new facilitiesand excellent hospitals. 
Medical school environment. 










Winston-Salem is located in the Piedmont section of North 
Carolina and is within reasonable driving distances to the 
Atlantic Ocean and Blue Ridge Mountains. Thecity is noted 
for its cultural, recreational and college environments. 








Salary commensurate with experience. Liberal fringe 
benefits including paid vacation, CME, retirement, life 
insurance, and health coverage. Malpractice insurance 
paid. Relocation expenses paid. 








Send curriculum vitae, including salary requirements to: 


Reid Bahnson, M.D. 
Medical Director 
W-S HEALTH CARE PLAN, INC. 
250 Charlois Blvd. 
Winston-Salem, North Carolina 27103 


Winston-Salem 
Health Care Plan,Inc. 


An Equa! Opportunity Employer M/F 









FACULTY POSITIONS 










There are currently openings for full-time faculty in 
Obstetrics and Gynecology who have Board 
certification or eligibility. Teaching, research and 
patient care interests important. Special training 
and expertise in maternal and fetal medicine, re- 
productive endocrinology, gynecologic oncology 
or ambulatory care is desired. Academic rank and 
salary are dependent on qualifications. If inter- 
ested, please send curriculum vitae and bibli- 
ography to: 













William N. Spellacy, M.D. 
Professor and Head 
Department of Obstetrics & Gynecology 
Abraham Lincoln School of Medicine 
University of Illinois Medical Center 
840 South Wood Street 
Chicago, Illinois 60612 










(Affirmative Action/Equal Opportunity Employer) 
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Feosol. 
Because stomachs 





arent 
made of iron. 


Feosol Spansule Capsules provide ferrous sulfate—iron 
in its most efficient (bivalent) form. Without extraneous 
minerals and vitamins. The iron is divided among coated 
pellets that disperse in the upper GI tract. The result is 
minimal stomach distress, hence fewer skipped doses. 
And studies* show that iron from Spansule Capsules is 
absorbed as completely as iron from solution. 

Feosol. The brand of iron therapy most often recom- 
mended by physicians for iron deficiency 
and iron-deficiency anemia. Ask your 
Smith Kline & French Representative for 
samples. 


Controlled-release pellets are designed to disperse 
the iron in the upper GI tract to minimize stomach distress. 





*Data on file, Professional Products Division. 


Feosol 


Spansule? Capsules 


Pure and simply #1. 


Feosol Spansule Capsules, bottles of 30 
Feosol Tablets, bottles of 100 
Feosol Elixir, bottles of 12 fl. oz. 





© Menley & James Laboratories 1979 
i Professional Products Division 
a SmithKline company 


1978 ORIENT TOURS 


For Doctors Attending Tokyo, Oct. 25-31, 
IXth World Congress of Gynecology and Obstetrics 


Ф TOTAL ROUNDTRIP AIRFARES 

Los Angeles/San Francisco - Tokyo 

Land services NOT necessary to qualify 
Oct. 21-31: On scheduled jumbo jet flights of scheduled airlines at 
lower airfares than on known charter flights. No land arrangements 
necessary. Only 50 doctors with six or more months membership in 
American Medical Association or American College of Obstetrics and 


Gynecology, with their wivés, will qualify either group of 100 eligible 
people for these very low airfares. 


ALSO AVAILABLE 


Tours combining airfares with land arrangements. Very highest quality 
throughout, such as deluxe and top first-class hotels, and in certain 
tours extensive seeing, dinner parties, and folklore shows to 
assure that you will enjoy the Orient, not just see it. 


TOKYO ONLY—$899—Oct. 21-31-11 days 


For doctors concentrating their time on the medical sessions in Tokyo 
who desire only airfares, hotel, and transfers. 


JAPAN ONLY—$1099—0ct. 21-31—11 days 


For doctors unable to be absent from their practices very long who want 
to visit the classical city of Kyoto, in addition to Tokyo. 


TOKYO-HONG KONG—$1249—Oct. 23-Nov. 5—14 days 


Designed to enable doctors to concentrate their professional time at 
the medical sessions in Tokyo and enjoy vacation time in Hong Kong. 


ORIENT HILITES—$1399—Oct. 23-Nov. 7—16 days 


For doctors with limited time who want significant Orient coverage. 
Includes the ‘‘core’’ of the Orient: Japan, Taiwan, Philippines, Hong Kong. 


ORIENT GRAND—$1849—Oct. 23-Nov. 12—21 days 


Offers the ultimate, practically all of the Far East: Japan, Taiwan, Phil- 
ippines, (Bali) Indonesia, Singapore, Thailand, Hong Kong. If you have 
time, this is the program for you. 


Apply: HOWARD TOURS, INC. 
526 Grand Avenue; Oakland, California 94610 
Telephone: (415) 834-2260 


OBSTETRICS 
and 
GYNECOLOGY 


Opening for Board Certified or Board eligi- 
ble individual whose primary interest is Gyne- 
cology as head of Division of Gynecology. 
Rapidly growing Department in a metro- 
politan setting. Position open, to be commen- 
surate with credentials. Competitive salary. 
An Equal Opportunity, Affirmative Action Em- 
ployer. M./F. Reply to: 


Dr. Preston V. Dilts, Jr., 
Dept. of OB/GYN, 

Univ. of Tennessee 

Center for the Health Sciences, 
894 Madison Avenue, 
Memphis, TN. 38163. 








Tablets 
Percodan' (i ) 


DESCRIPTION Each yellow, scored tablet contaigs 
4.50 mg. oxycodone НСІ (WARNING: May be habit 
forming), 0.38 mg. oxycodone terephthalate (WARN- 
ING: May be habit forming), 224 mg. aspirin, 160 mg. 
phenacetin, and 32 mg. caffeine. 


INDICATIONS For the relief of moderate to moderately 
severe pain. 


CONTRAINDICATIONS Hypersensitivity to oxyco- 
done, aspirin, phenacetin or caffeine 


WARNINGS Drug Dependence Oxycodone can pro- 
duce drug dependence of the morphine type and, 
therefore, has the potential for being abused. Psychic 
dependence, physical dependence and tolerance may 
develop upon repeated administration of 
PERCODAN*, and it should be prescribed and admin- 
istered with the same degree of caution appropriate to 
the use of other oral narcotic-containing medications. 
Like other narcotic-containing medications, 
PERCODAN? is subject to the Federal Controlled Sub- 
stances Act. 


Usage in ambulatory patients Oxycodone may 
impair the mental and/or physical abilities required for 
the performance of potentially hazardous tasks such 
as “as car or operating macoy: The patient 
using PERCODAN* should be cautioned accordingly. 


Interaction with other central nervous system 
depressants Patients receiving other narcotic anal- 
gesics, general anesthetics, phenothiazines, other 
tranquilizers, sedative-hypnotics or other CNS depres- 
sants (including alcohol) concomitantly with 
PERCODAN® may exhibit an additive CNS depres- 
Sion. When such combined therapy is contemplated, 
the dose of one or both agents should be reduced. 
Usage in pregnancy Safe use in pregnancy has not 
been established relative to possible adverse effects 
on fetal development. Therefore, PERCODAN® should 
not be used in pregnant women unless, in the judg- 
ment of the physician; the potential benefits outweig' 
the possible hazards. 

Usage in children PERCODAN* should not be 
administered to children. 


Salicylates should be used with caution in the pre- 
sence of peptic ulcer or coagulation abnormalities. 
PRECAUTIONS Head injury and increased intra- 
cranial pressure The respiratory depressant effects of 
narcotics and their capacity to elevate cerebrospinal 
fluid pressure may be markedly exaggerated in the 
presence of head ínjury, other intracranial lesions or a 
pre-existing increase in intracranial pressure. Further- 
more, narcotics produce adverse reactions which may 
obscure the clinical course of patients with head 
injuries. 

Acute abdominal conditions The administration of 
PERCODAN® or other narcotics may obscure the 
diagnosis or clinical course in patients with acute ab- 
dominal conditions. 

Special risk patients PERCODAN* should be given 
with caution to certain patients such as the elderly or 
debilitated, and those with severe impairment of hepat- 
ic or renal function, hypothyroidism, Addison's disease, 
and prostatic hypertrophy or urethral stricture. 
Phenacetin has been reported to damage the kidneys 
when taken in excessive amounts for a long time. 
ADVERSE REACTIONS The most frequently 
observed adverse reactions include light-headedness, 
dizziness, sedation, nausea and vomiting. These 
effects seem to be more prominent in ambulatory than 
in nonambulatory patients, and some of these adverse 
reactions may be alleviated if the patient lies down. 
Other adverse reactions include euphoria, dysphoria, 
constipation and pruritus. 

DOSAGE AND ADMINISTRATION Dosage should be 
adjusted according to the severity of the pain and the 
response of the patient. The usual adult dose is one 
tablet every 6 hours as needed for pain 


DRUG INTERACTIONS The CNS depressant effects 
of PERCODAN® may be additive with that of other 
CNS depressants. See WARNINGS. 


DEA Order Form Required. 


Endo Inc. 


Manati, Puerto Rico 00701 
Subsidiary of Endo Laboratories, Inc. 
Subsidiary of the DuPont Company 
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1. Determine need 


2. Prescribe a rapid- 
acting agent 


3. Minimize 
potential risk 


4. Provide adequate 
analgesia with 
minimum doses 






Фә. 
707905009 


WERCODANY" is a registered trademark of Endo Inc. 


Whatis causing pain? How is it perceived by 
you and your patient? [28 


Select a readily-absorbed oral agent that 
usually acts within 15 to 30 minutes. 


Prescribe in limited quantities for selected 
patients. : 


Schedule II classification means по refills, no 
telephone Rx. Patients with persistent pain 
mustreturn for your evaluation of analgesic 
needs. 


Consider PERCODAN" because patients 
rarely ask for increased dosage. 

PERCODAN' relief canlastuptosixhours- - 
until time for next tablet. i 






Effective relief of moderate 
to moderately severe pain 


PERCODAN 


each yellow, scored tablet contains: 4.50 mg oxycodone НСІ 
(WARNING: may be habit forming), 0.38 mg oxycodone terephthalate 
(WARNING: may be habit forming), 224 mg aspirin, 160 mg Il 


phenacetin, 32 mg caffeine 









| 


Please see facing page for Brief Summary of prescribing information. | 
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Available 
for the first time 


The ten-year cumulative author and 
subject index to volumes 100-129 
(1968-1977) of the AMERICAN 
JOURNAL OF OBSTETRICS AND ARR 
GYNECOLOGY is now available for 3 Ar 

- your journal collection. It is a complete 2 
and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 


TEN-YEAR CUMUI 
during the past ten years. LATIVE INDEX 


VOLUMES 100 - 
The world-renowned “Gray bias 
Journal” is the oldest specialty journal 


devoted to obstetrics and gynecology. : A 
THE 


Now these influential papers, 
appearing between 1968-1977, have 
been cross-referenced to include 
over 23,100 subject entries. Each 
entry lists the complete article title, 
author(s), volume, page, and year of 
publication. 


C. V. MOSBY COMPANY · 





The author index lists more than 13,850 contributors from this period, 
along with respective article title, author-to-author referral, volume, page, 
and publication date. 


The 479-page index is handsomely presented in a rust and gold cloth- 
cover volume. It is a must for every library concerned with obstetrics and 
gynecology. Send for your copy of this valuable reference today! 


479 pages, 84" X 11", price $28.75 










YES! 

















Send me copies of the Ten-year Cumulative Index (1968-1977) to 
the AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY О My payment for$ —  — 
(0126-6) at $28.75 each. is enclosed. (I understand 

Mosby will pay shipping Ё 
Мате Pose) 

[] Bill me later. (I understand 

Address a shipping and handling 

charge will be added.) ЕЁ 
City State Zip / 

$ Complete and mail today to The C. V. Mosby Company, Attn: Order Processing Dept., 4 = 
11830 Westline Industrial Drive, St. Louis, Mo. 63141 Ф 
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. Evaluation of a new vaginal contraceptive 


SERGIO C. STONE, M.D. 
"FRANK CARDINALE 


New Orleans, Louisiana 


A new chemical contraceptive in the form of a vaginal suppository was evaluated in a series of in 
vitro and in vivo tests and compared to a leading contraceptive foam and cream. Good in vitro 
spermicidal effect was observed, but problems in solubility and the position of the suppository 
against the external cervical os may lead to less clinical effectiveness if not properly evaluated prior 


z0 its use. (AM. J. OBSTET. GYNECOL. 133:635, 1979.) 


A NEW VAGINAL CHEMICAL contraceptive was re- 
cently introduced and is now available over the counter 
in the form of a vaginal suppository.* Based on the 
available data the pregnancy rate is approximately 


1/100 woman years.! This would represent a consider- · 


able improvement over other available mechanical con- 
traceptive methods. Indeed, reported pregnancy rates 
for this type of vaginal contraceptive vary between 1.75 
and 38.34 in a survey of major studies published since 
1960.2 Furthermore, foams, creams, and jellies have 
been consistently reported as less effective than 
1 pregnancy in 100 woman years in all types of pop- 
ulations.? 

A series of in vitro and in vivo tests were designed in 
order to evaluate this new contraceptive vaginal sup- 
pository, since there is evidence that shows that vagi- 
nal tablets and suppositories are rather less effective 
than contraceptive foams or creams.* * 


-Material and methods 


The new vaginal suppository weighs approximately 
3.34 gm and contains 2.27% nonoxynol-9 (nonyl- 
phenoxypolyethoxyethanol) as the active component. 

In vitro evaluation. The following tests were per- 
formed: (1) A comparison of weight and nonoxynol-9 


From the Section of Reproductive Endocrinology, — 
Department of Obstetrics and Gynecology, Louisiana State 
, University Medical Center. 


Sponsored by the Society for Gynecologic Investigation. 


Reprint requests: Dr. Sergio C. Stone, University of 
California at Irvine Medical Center, Department of 
Obstetrics and Gynecology, 101 City Dr. S., Orange, 
California 92668. 


*Encare Oval, Eaton-Merz Laboratories, Inc., Norwich, 
New York. 
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content was done with two other leading brands of an- 
ticonceptive foam* and cream.t Also foam characteris- 
tics were noted and compared with those of the same 
two brands of contraceptive cream and foam contain- 
ing nonoxynol9. (2) Vaginal suppositories were 
evaluated in triplicate in an oven at 37° С in each of the 
following: іп 16 х 100 disposable glass tubes, with 0, 
0.1, 0.2, 0.5, 1, 2, and 5 ml of normal saline, pH 7.0; in 
2 ml of normal saline, at pH 4.5, 7.0, and 8.0; and in 2 


: ml of normal saline, pH 7.0, the foam was collected and 


mixed with 0.2 ml of semen containing at least 80 
million/ml of active spermatozoa and an interphase was 
established by contact between the foam and 0.2 ml ofa 
similar semen sample. (3) Ten vaginal suppositories 
were observed for foam formation volume at 1, 2, 5, 
10, 15, 20, 30, 35, 45, 60, and 180 minutes, in 2 ml of 
normal saline, pH 7.0, at 37° C. The volume of foam 
was calculated by the formula r? X h where r is the 
internal diameter of the tube and h the height of the 
foam column inside the tube. 

In vivo studies. (1) Vaginal suppositories were in- 
serted up to the level of the external os of the cervix in 
20 female volunteers and observed for foam formation 
at 5, 10, and 15 minutes. (2) Twelve volunteers also 


‘were asked to insert one vaginal suppository; the sup- 


positories were checked for position and foam forma- 
tion after 5, 10, and 15 minutes. 


Results 


Table I presents the content of nonoxynol-9 in the 
vaginal suppository as compared to that of the selected 
contraceptive cream and foam. 


*Emko vaginal foam, Emko Company, St. Louis, Missouri. 


TDelfen cream, Ortho Pharmaceutical, Raritan, New 
Jersey. à 


635 


. 


636 Stone and Cardinale T g 15,1979 . 


Am. J. Obstet. CS 


Table I. Content of nonóxynol-9 in three different chemical contraceptives 





Type of contraceptive 


Weight of 
agent* (gm) 
3.3 


Nonoxynol-9 - Nonoxynol-9 Volume at 
content (%) weight (mg) (ml) 
| 76 48 





Concentration 
(ттт) 





Vaginal suppositories 3 2.27 А 15.8 
Сгеат 9 2.8 5.0 140 2.8 50.0 
Еоат 1.2 8.0 96 12.0 8.0 





*For the cream and foam, the weight and volume represent the average of буе measurements of опе applicatorful of the 


product. 


+ Volume of Encare Oval is the amount of foam produced. in 10 minutes at 37° C in 2 ml of saline, pH 7.0. 
$Maximum theoretical concentration for Encare Oval if all the suppository dissolves. 


The percent and the amount in milligrams of 


nonoxynol-9 in the vaginal suppository is lower than. 


those in the cream and foam, but the volume is more 
than that of the cream. If the suppository disolves 
completely, the maximal theoretical concentration of 
nonoxynol-9 would be 15.8 mg/ml. Since only a por- 


tion of the suppository was dissolved at the time of the ` 


observation, the actual concentration should be less. 


Unfortunately, our data do not allow us to calculate the . 


exact concentration in 10 minutes of observation. 

Foam formation was minimal when a dry tube or 0.1 
and 0.2 ml of saline was used. In all these cases the 
foam developed was not enough to cover the length of 
the suppository. Time did not affect foam formation in 
tubes with less than 0.5 ml of saline. No difference in 
foam volume was observed when from 0.5 up to 5 ml of 
saline was used. However, 2 ml had very adequate 
foam formation and the maximum effect was obtained 
in 5 to 10 minutes. Therefore, this volume was selected 
for the other tests. 

The pH of the saline solution did not significantly 
affect the speed or the total volume of foam formation 
at 37 C. 

Instant immobilization of all sperms was obtained 
when foam, cream, or vaginal suppository foam was 
mixed with 2 ml of semen containing active moving 
sperms. No noticeable differences were observed 
among the three products tested. Likewise, the inter- 
face between 0.2 ml of semen containing active mobile 
sperms and the three chemical contraceptives was 
equally effective. No sperms were seen beyond the in- 
terphase line in any of the preparations, and all sperms 
were immobile in its proximity. Motility was affected 
up to a distance of 4 cm from the interphase line with 
normal sperm motility seen at distances beyond that. 

In vitro foam formation and total volume are shown 
in Fig. 1. A small amount of active foaming was clearly 
present at 1 minute and maximum foaming was ob- 
tained at 10 minutes when about % of a suppository 
was still intact. Continuous bubbling occurred for the 
next 170 minutes of observation. Time did not increase 


the total volume; the bubbling action just seemed to 
replace and maintain the volume previously obtained. 
The total volume at 60 and 180 minutes was less than 
that at the peak period, between 10 and 45 minutes. At 
the end of the observation period, approximately ?/e to 
tho of the suppository was still intact. A continuous 
gentle shaking action did not increase foaming, but 
vigorous shaking of the tube by hand did increase the 
speed of foaming and the height of the. column. 
Nevertheless, the changes were short-lived and not 
significant. 

Though no systematic attempt was done to charac- 
terize the suppositories’ foam, the observed density and 
consistency of the foam as well as its adhesiveness to the 
glass tubes and vagina did not seem different from that 
of the other two products tested. 

In vivo studies. In 1] of the 20 patients in whom the 
suppository was inserted, a good volume of foam was 
observed in the vagina, covering the external os. In the 
other nine, very little if any foam was observed and the 
suppository was removed almost intact after the 15 
minutes of observation. Of the 12 patients who agreed 
to self-insertion of the suppository, only three had 
placed it against the external os of the cervix. The sup- 
pository was found at various levels in the vagina in the 
other nine patients. Nevertheless, six of these patients 
had adequate foam formation the covered or almost 
covered the cervix. In four patients, including one who 
had positioned the suppository correctly against the ex- 
ternal os, very little foam formation was observed and 
the suppository was removed almost intact after the 15 
minutes of observation. | 


Comment 


Vaginal contraceptives in the form of creams, jellies, 
foams, aerosol agents, tablets, and suppositories have 
very similar compositions, varying mainly in the quality 
of the vehicle and the convenience or practicality of 
its use. 

In this study a new vaginal suppository was com- 
pared to two other vaginal contraceptive methods that 
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contain the same spermicidal agént found in most 
.otller vaginal contraceptives. Nonoxynol-9 is a potent 


“spermicidal agent with excellent laboratory effective- 


ness also found in several other mechanical contracep- 
tive foams, creams, and jellies in different concen- 
trations.’ They were also chosen after Johnson and 
Masters? showed that these two had the best distribu- 
tion spread and adhesiveness, an essential condition in 
this method effectiveness. 

The use-effectiveness of these compounds varies 
with different populations and clinics; they are most 
effective in well-motivated and well-informed couples.? 

Contraceptive efficacy can be properly determined 
only after long and careful clinical studies. Further- 
more, in vitro and laboratory evaluations of chemical 
contraceptives do not correlate well to their effective- 


ness in clinical trials in different populations,® and the 


theoretical effectiveness of these methods is quite dif- 
ferent from the use-effectiveness.® 

Bernstein’ evaluated a different contraceptive foam 
in a carefully selected and observed population; the 
pregnancy rate was 3.98/100 woman years, and he 
concluded that this relatively low failure rate was due to 
an excellent contact between patient and clinical staff. 

A vaginal foam tablet was evaluated by Dingle and 
Tietze® in 1963, and despite excellent solubility, distri- 
bution, and spermicidal efficacy in vitro the failure rate 
per 100 woman years of use was between 22.0 and 39.2. 

"Therefore, we cannot agree that carefully controlled 
in vitro or in vivo tests should be "considered more 
scientific and reliable" than "indirect pregnancy failure 
evaluation.” 

This new vaginal suppository has the advantage that 
it is small and convenient to use and compliance should 
be good. But its other characteristics, mainly spermici- 
dal agent and quality and quantity of foam developed, 
are not that different from those of other products on 
the market and cannot easily explain its quoted 
efficacy. | 

We have found no apparent reasons to believe that 
Encare Oval will be more effective than other products 
now on the market and it is quite possible that it may be 
less effective in large clinical trials. 
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Fig. 1. In vitro foam formation and total volume. 


The solubility of the suppository may be a problem. 
‘There is no information regarding the type of patients 
in whom the foam production may be inadequate in 
amount or timing. We did find in our in vivo evaluation 
some evidence that solubility may vary from patient to 
patient for reasons such as, the volume of vaginal se- 
cretions, though our limited numbers do not allow for 
statistical analysis. 

If foam production is less than ideal, the position of 
the suppository against the external os may be of great 
importance. We believe that without proper instruc- 
tions patients may not insert the suppository to the 


‘proper vaginal level, close to the external cervical os. 


Also, since 2096 of patients may have a retroverted 
uterus,'? this may be another unexpected cause for in- 
adequate protection. Furthermore, though we did not 
run any objective test to compare the physical charaz- 
teristics of the three products evaluated, we were not 
impressed by any important differences in this foam- 
dispersion quality, tenacity, or viscosity. This point is 
most important since formulations containing a highly 
effective spermicidal agent but that do not diffuse well 
are less effective." 

A word of caution seems in order while awaiting 
more definitive data on the use-effectiveness of this 
product. It seems advisable at this time to evaluate each 
patient for position of the contraceptive and amount of 
foam formation before recommending this product 
over others to those requesting vaginal contraceptives. 
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. Premature menopause 


I. Etiology 


CAROLYN B. COULAM, M.D. 
ROBERT J. RYAN, M.D. 


Rochester, Minnesota 


The premature menopause syndrome has been regarded as one of the organ- specific autoimmune 
disorders because circulating . antibodies to ovarian tissue have been demonstrated. Fifteen women 
with spontaneous cessation of menses after initial menarche before they were 35 years old were 
seen between 1975 and 1977. Increased serum levels of gonadotropin and failure of estrogen 
secretion were documented. Serum from each woman was examined for antibodies to normal 
ovary. Proteins from ovaries of normal premenopausal women were extracted and iodinated with 
135, The labeled proteins were incubated with sera for 48 hours, after which goat antihuman 
y- globulin was added. and allowed to incubate for 72 hours. The precipitate was washed and 

dH ‚ evaluated for radioactive label. The binding of antibodies increased in the sera of patients with the 
"premature menopause syndrome, compared with the control sera. This suggests that the etiology of 
premature menopause may be mediated by circulating antibodies to ovarian tissue. (AM. J. OBSTET. 


GYNECOL. 133:639, 1979.) 


PREMATURE MENOPAUSE Or premature ovarian fail- 
ure has been recognized for a long time, but as yet 
there is little or no understanding of the etiology and 
there is no treatment. Understanding menopause is 
complicated because menopause and aging overlap, 
and basic knowledge of the aging process is lacking. 
The physiology of menopause involves ovarian follicu- 
lar failure, from atresia, which results in decreasing 
production of estrogen and consequent increase in 
the pituitary secretion of gonadotropins. Premature 
menopause, the cessation of ovarian function before 
the age of 40 years, is also characterized by diminished 
ovarian production of steroids and high serum levels of 
pituitary gonadotropins. 

Kinch and associates"! have identified two types of 
histopathologic patterns in primary ovarian failure: 
afollicular and follicular. The follicular type of ovarian 
failure with numerous primary follicles has been re- 
ported* as the gonadotropin-resistant syndrome and 
has been postulated as resulting from deficient folli- 
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cle-stimulating hormone receptor within ‘the follicle. 
The premature attrition of follicles can be due to either 
a too rapid depletion of follicles or a normal depletion 
rate involving an inadequate number of follicles. The 
exact cause of the premature loss of follicles is un- 
known, although the contribution of extrinsic factors 
cannot be excluded. The association of autoimmune 
phenomena with premature menopause in isolated in- 
stances® !# has been noted and suggests an immune 
mechanism in the pathophysiology. 

In the present study, the frequency of circulating 
antibédy to ovarian tissue was ascertained in patients 
with the premature menopause syndrome. 


Materials and methods 


Patients. Fifteen women with the premature meno- 
pause syndrome were seen at our clinic between Janu- 
ary 1, 1975, and January 1, 1977. All 15 had spontane- 
ous cessation of menses before 35 years of age. In each, 
increased serum levels of gonadotropin and failure of 
estrogen sécretion were documented (Table I). None 
of the patients had an identifiable chromosomal ab- 


normality or evidence of autoimmune disease. Twelve 
‘postmenopausal and 10 age-matched premenopausal 


women served as controls. Blood was drawn, and 
serum from each patient was stored at —20? C until 
assayed. " 

Serum hormone measurements. Gonadotropin lev- 
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Table I. Patients with premature menopause syndrome 












Age at last 
menstruation 


yr.) 


Gonadotropins*. 







Case 
No. 


Estrogen 
(ngldl) 


1 28 22 1147 16.7 «3 . 
2 37 35 209.1 48 <3 G2, P1 
3 30 21 190.6 43.1 «3 
4 33 31 168.5 38.9 <3 
5 31 99 147.6 49.7 <3 G3, P3 
6 95 16 940 95 <3 
7 30 98 ` 168 18 «3 G1, Pl 
8 19 he 17 3105 42.1 47 
s A8 39. 21 | — 914 68.5 f 4 
10 23 20 73} 0i 
11 34 97 58+ 7.9 
19 19 13 814 08 
із > 290 28 59+ 08 . G2, PZ 
14 34 . 30 . 5M T. o5 08 G5, P3. 
` 15 36 34 o. 994 . 08 G2, P2 


*FSH, Follicle-stimulating hormone; LH, luteinizing hormone. 


1G, Gravida; P, para. 


$Gonadotropin level in rat units per 24 hours, determined by total urinary level. d 
$ Estrogen level in rat units per 24 hours, determined by total urinary level. 


. Table II. Percentage of radioiodinated ovarian 
protein bound specificially by y-globulin contained 
in-0.2 ml of serum from patients with premature 
menopause syndrome and premenopausal and 
postmenopausal control subjects 








% of specifically bound 
1257 ovarian protein per 
0.2 ml serum (mean + SE) 





ice bath. The homogenate was strained through four 
layers of gauze in order to remove connective tissue 
and then was centrifuged for 15 minutes at 5,000 rpm 
in a centrifuge (Damon PR 2). The pellet was resus- 
pended in the same buffer and recentrifuged. The 
final pellet was resuspended in 10% sucrose, 40 mM 
tris buffer, pH 7.5, at a concentration of 100 mg/ml. 

Equal aliquots cf homogenates from all three ovaries 
were pooled and adjusted to a 1% concentration of 


Prematurely 15 1.96 + 0.18* : [нз / | | 
. menopausal Triton X-100. The aliquots were stirred for 2 hours at 

Postmenopausal 12 0.79 + 0.21} room .temiperature and then were centrifuged for 1 

Eoo dd 10 0.15 + 0.07 hour at 100,000 x g in an ültracentrifuge (Beckman 
(control) . L5-50). Soluble material was removed and was assayed 


*Statistically significant difference KE « 0.001) from control 
value. 


tFrom premenopausal control value. 


els were determined by radioimmunoassays for serum 
luteinizing .hormone (LH) and follicle-stimulating 
hormone? or by total urinary gonadotropin levels.* Es- 
trogen production was determined by radioimmunoas- 
say for serum estrogen’ or by total urinary estrogen 
levels.* | 

Radioiodine labeling of normal ovarian tissue. 
Normal ovarian tissue, obtained from three pre- 
menopausal women, was sliced, frozen on dry ice, and 


stored at —70? C until used. Tissue was subsequently . 


weighed, thawed, minced with a scissors, and homog- 
ehized i in a glass Teflon motor-driven homogenizer in 
10 volumes (weight/volume) of 40 mM tris buffer, pH . 
7.4, Six strokes, in two 30 second periods, were used 
while the homogenization tube was kept chilled in an 


for proven content by the method of Lowry and as- 
sociates.! 

Then 20.ug of soluble ovarian protein were labeled 
with 1251 using a modification? of the method of 


Greenwood ‘and associates.* Radioiodinated protein 


and free I were separated on a Bio-Gel P10 column. 
Specific activities of 20 to 30 uCi/ug were achieved. 
Assay of circulating antibody to normal ovarian 
tissue. A 0.2 ml sample of serum was incubated with 4 
ng (~150,000 cpm) of '*I-ovarian protein alone or in 


. the presence of 4 ug of unlabeled soluble ovarian pro- 


tein, each with duplicate tubes. The total assay volume 
was adjusted to 500 ш with 0.05M phosphate and 
0.15M' sodium chloride buffer at pH 7.5, containing 
0.196 sodium azide. The first stage of incubation was 
carried out for 24 hours at room temperature and for 
72 hours at 4? C. After this time, 10 ml of undiluted 
goat antihuman y-globulin serum (which was sufficierit 
to quantitatively precipitate the y-globulin in 0.2 ml of 


, " 


Number 6 


human serum) was added, and incubation was con- 
tinued for 24 hours at room temperature and for 72 
hours at 4 C. After completion of the second stage of 
incubation, the tubes were centrifuged for 30 minutes 
at 1,500 rpm in a centrifuge (Damon PR 2). The su- 
pernatant solution was decanted, and the pellets were 
washed twice with 1 ml of cold distilled water. The 
pellets were assayed for !2°] in an autogamma scintilla- 
tion spectrometer (Packard) with a counting efficiency 
of 70% for !55I. | | 

The percentage of total counts of '*I added to each 
tube that was contained in the immunoglobulin pre- 


cipitate was calculated, and duplicate tubes were aver- А 


aged. The percentage of bound counts in tubes соп- 
taining an excess of unlabeled protein (nonspecific 
binding) was subtracted from the percentage of bound 
counts in those tubes with tracer but no unlabeled pro- 
teins. Results were, therefore, expressed as the per- 
centage of specifically bound counts. 

Duplicate assay tubes agreed within 596 of the mean. 
. There was no significant difference between the non- 


specifically beund counts (— 596 of total counts) in the 


three groups of subjects that were studied. 


Statistical analyses. Means, standard deviations, and : 


standard errors of the mean were calculated for each 
group. The three groups were distinct. The difference 
among each group was significant (P « 0.01) by each of 
the nonparametic tests: the median test, the rank-sum 
test, and the Mann-Whitney test. 


Results 


The results are presented as a percentage of specific 
binding of radioiodinated ovarian protein by y-globu- 
lins contained in 0.2 ml of serum (Table II and Fig. 1). 
The total amount of overall binding was low. However, 
there' was a statistically significant (P « 0.001) differ- 
ence when the percent binding in the group with pre- 
mature menopause syndrome (1.96 + 0.18%) was 
compared to that in the premenopausal (0.15 + 0.07%) 
and postmenopausal (0.79 + 0.21%) control groups. 
The difference in binding between the premenopausal 
and postmenopausal control groups was also significant 
(P < 0.001). 

The frequency distribution of individual values re- 
vealed no overlap between prematurely menopausal 
patienis and premenopausal control subjects but did 
reveal an overlap between the postmenopausal control 
subjects and the two other groups (Fig. 1). 


Comment 

Our data indicate that circulating y-globulins in pa- 
tients with premature menopause syndrome are capa- 
ble of specifically binding radioiodinated protein(s) ex- 
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I ovarian protein specifically bound 


Percent 





` Premature 
menopause 


Postmenopause Premenopause 
Control Control 


Fig. 1. Comparison of !5] ovarian protein specifically bound 
in three study groups. Group means and individual values are 
presented. 


tracted from normal ovarian tissue. Furthermore, the 
extent of binding of these radioiodoproteins is greater 
than that of y-globulins from normal premenopausal 
or postmenopausal control subjects. | 

The fact that only a small percent of the radioiodine 
bound to ovarian protein can be precipitated by 0.2 ml 
of patient serum needs special comment. First, the 
amount of !?] bound is reduced by about half using 
0.1 ml of serum but is increased only modestly by us:ng 
0.4 ml of serum (unpublished data). This suggests that 
the degree of binding is related to the amount of circu- 
lating antibody. Second, only a small fraction of the 
radioiodinated ovarian protein may be an antigen. The 
method of homogenization and the preparation of a 
crude pellet of ovarian tissue remove cytosolic and 
readily soluble proteins but leave, for extraction by Tri- 
ton X-100, those proteins associated with the plasma 
membrane, nuclei, mitochondria, smooth and rough 
endoplasmic reticulum, and other subcellular organ- 
elles. Further, these organelles may derive from vari- 
ous cell types within the ovary (granulosa cells, luteal 
cells, interstitial cells, and endothetran; only a few of 
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which rnay be sites for an antigen. Thus, if the antigen 
were confined to the plasma membrane of one cell 
type, then the low percentage of binding noted may 
actually be very high in relation to that one cell type, 
and this suggests thzt the antigen is a major constituent 
of the organelle. 

The origin and nature of the ovarian antigen are 
unknown. Because ovaries бот women with prema- 
ture menopause contain either preantral follicles or no 
follicles, thé antigen may be associated with the granu- 
losa cell of the preantral follicle. Data to be published 
elsewhere* indicate that the antigen is not the LH- 
human chorionic gonadotropin (hCG) receptor. In- 
deed, one would not anticipate the LH-hCG receptor 
to be involved in the premature menopause syndrome 
because it does not appear in granulosa cells until late: 
in follicular development (large antral follicles).'* The 
follicle- -stimulating hormone receptor would be more 
likély because it appears early in follicular devel- 
opment.'* However, one would not expect the quantity 
of this receptor to approach 2% to 3% of the ovarian 
protein. 

Three of the 12 postmenopausal women in our study 
had circulating ovarian antibodies that were in the 
midrange of values noted in women with the prema- 
ture menopause syndrome. Also, one of 10 pre- 
menopausal women had a modestly high level of circu- 
lating antibody. The reasons for these discrepancies 
are not known. None of ihe patients in the group with 
the premature menopause syndrome had an autoim- 
mune disease. 

Immunologic theories have been proposed as having 
a role in the aging ргссеѕѕ, and these may be applied to 
the aging follicle. The autoimmune theories of aging 

` are grouped essentially into two major categories: one 
based on the concept that, with age, new antigenic 
stimuli may emerge -which evade self-censorship and 
the other based on the hypothesis that age is accom- 
panied by a loss of acquired immunologic tolerance. 
Numerous arguments have been advanced in favor of 
the concept that aging is a generalized, mild, prolonged 
type of autoimmüne phenomenon. Some of the evi- 
dence in support of such a thesis includes the following 
observations!*: (1) the circulating levels of y-globulin 
increase with age, although the ability to form anti- 


*Austin, G. E., Coulam, C. B., and Куап, К. J: In prep- 
aration. 
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bodies in response to an éexogenously administered an- 
tigen decreases; (9) the deposition of denatured 
y-globulin, purportedly representing antigen-anti- 
body deposits (for example, amyloid), increases with 
age in various organs and tissues; -(3) circulating lev- 
els, of autoantibodies increase in old, supposedly 
healthy people, and the incidence of autoimmune dis- 
ease also increases with age; (4) plasma cells and lym- 
phocytes accumulate in the organs of aged humans and 
animals, and (5) the same factors that depress antibody 
responses delay aging and prolong the life span in 
animals. і 

The exact cause of follicular atresia is unknown. Al- 
though the loss of oocytes appears to be intrinsic to the 
ovary, the contribution of extrinsic factors cannot be 
excluded. Insult to the germ cell can occur at any age 
and can result in the disappearance of oocytes from the 
ovary. Some known factors that interfere with oogene- 
sis are intrinsic anomalies of X chromosomes, which 
make meiotic division impossible, па extrinsic effects 
of cytotoxins, such as busulfan, méthotrexate, and ix 
radiation. In addition, antiovarian antibodies have 
been noted with ovarian failure, in particular instances. 
Irvine and associates® described antibodies reactive to 
follicular epithelial cells and theca interna of the ovary 
in the sera of five of 77 patients with idiopathic adrenal 
insufficiency. All five patients had premature gonadal 
failure.’ Blizzard and associates! noted premature 
menopause in four of 39 adult female patients with 
Áddison's disease. Vazquez and Kenny" reported ovar- 
ian failure and antiovarian antibodies in association 
with hypoparathyroidism, moniliasis, Addison's dis- 
ease, and Hashimoto's disease. More recently, Vaidya 
and associates? reviewed 12 cases of premature ovar- 
ian failure and found one associated with a single 
nodular goiter of the thyroid. Thus, the autoimmune 
pheriomenon has been suggested a as Seng associated 
with premature menopause. 

In conclusion, the present data indicate that circulat- 
ing antibodies to ovarian tissue are present in a high 
proportion of pátients with the premature menopause 
syndrome and in a few nornial subjects with natural 
menopause. Much work remains to be done, however, 
in identifying the ovariàn antigen and in defining the 
mechanism by which an autoimmune mechanism leads 
to ovarian failüre. | 
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Desoxycorticosterone in normal pregnancy . 


II. Cortisol-dependent fluctuations in free 


plasma desoxycorticosterone 


'W. E. NOLTEN, M.D. 

M. D. LINDHEIMER, M.D. 
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P. A. RUECKERT, M.S. 

E. N. EHRLICH, M.D. 


Madison, Wisconsin, and. Chicago, Illinois 


Desoxycorticosterone (DOC) secretion increases during pregnancy. Administration of 
adrenocorticotropic hormone (ACTH) to women during the third trimester of pregnancy was noted 
previously to result in marked sodium retention, while aldosterone excretion declined. Since urinary 
tetrahydrodesoxycorticosterone increased substantially, sodium retention resulting from ACTH was 
ascribed to enhanced DOC secretion. Surprisingly, the elevated plasma DOC in late pregnancy 
failed to respond consistently to ACTH. Effects of ACTH upon total plasma concentrations and free 
indexes of DOC and cortisol were studied in pregnant women in the third trimester. As a result of 
ACTH, plasma cortisol and the free cortisol index increased strikingly; the plasma free DOC index 
rose markedly in those subjects in whom the total plasma DOC level was not altered appreciably 
and was unchanged or even increased slightly in the few subjects in whom the total DOC level 
decreased. The results support the proposition that the plasma free DOC fraction is increased 
because of displacement from corticosteroid-binding globulin by the ACTH-induced increment in 
cortisol. Resultant elevations of free DOC would not be evident from customary measurements of 
the total DOC concentration but, nonetheless, could contribute to sodium retention and also would 
be available for hepatic metabolism. (AM. J. OBsTET. GYNECOL. 133:644, 1979.) 


IN 4 PREVIOUSLY REPORTED study it was shown that 
urinary excretion of tetrahydrodesoxycorticosterone 
(THDOC) in normal third-trimester pregnant women 
is increased substantially above the normal noigravid 
range.’ Adrenocorticotropic hormone (ACTH) admin- 
istration resulted in further increments in the already 
high excretion rate of this desoxycorticosterone (DOC} 
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metabolite. Furthermore, the marked cumulative so- 
dium retention that occurred during continued ACTH 
administration was ascribed to the enhanced secretion 
of DOC and possibly other ACTH-dependent miner- 
alocorticoids, rather than aldosterone, since excretion 
of the latter was depressed below pretreatment levels. 
In more recent studies, plasma DOC concentrations 
were found to be elevated greatly in late pregnancy, 
consistent with observations by others.” ? However, in 
response to ACTH administration, women in the third 
trimester of pregnancy showed no consistent further 
rise in plasma РОС. . 

DOC as compared with cortisol is bound io cortico- 
steroid-binding globulin (CBG) in plasma with slightly 
less avidity.* Thus, it seemed likely that DOC would be 
displaced from CBG by any increase in the plasma cor- 
tisol level that might occur. The resultant rise in free 
DOC, although indiscernible with customary mea- 
surements of the total plasma DOC concentration, 
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would result in increased availability of biologically ac- 
tive DOC, not only to target tissues but also for metab- 
olism to THDOC. Therefore, studies were undertaken 
in pregnant women, utilizing a simple method for mea- 
suring plasma free steroid indexes, to determine if 
ACTH-induced increments in plasma free DOC. did 
occur and might account for the discrepancy between 
the responses of plasma DOC and urinary THDOC to 
ACTH that had been observed. 


Methods 


Subjects and protocol. Pregnant subjects in this 
study were 10 normotensive women, 16 to 29 years of 
age, in the third trimester of pregnancy. All were. 
primigravid, and none had evidence of renal or car- 
diovascular disease. Subjects resided in the metabolic 


unit of the Clinical Research Center of the University ' 


of Chicago and were given a constant diet with high 
sodium content and prenatal vitamin-mineral sup- 
plements. Activity was unrestricted within the confines 
of the hospital. | 
Six subjects were given dexamethasone, 2.0 mg/day 
in divided doses for 7 days, and subsequently ACTH 
(H.P. ACTHAR Gel, Armour Pharmaceutical Com- 
pany. Phoenix, Arizona), 20 units intramuscularly 
every 12. hours fór 7 days. Blood samples were ob- 
tained by venisection on the seventh day of each treat- 
ment period. In two subjects blood samples were drawn 
at 0800 hours after overnight suppression with a single 
dose of 1 mg of dexamethasone and again 1 hour after 
intramuscular injection of 0.25 mg of ACTH (Cosyn- 
tropin, Organon, Inc., West Orange, New Jersey). T'wo 
subjects received a 6 hour intravenous infusion of 40 U 
of ACTH (ACTHAR, Armour Pharmaceutical Com- 
pany). Blood samples were obtained prior to and at the 
end of the infusion period. Heparinized plasma was 
separated by centrifugation within one hour and stored 
at —20? C until assayed. The protocol was approved by 
the Clinical Investigation Committee. Informed con- 
sent was obtained from all volunteers after full expla- 
nation of purpose and extent of the study. Obstetric 
care was provided by faculty members of the Depart- 
ment of Obstetrics and Gynecology (Chicago Lying-In 
Hospital), who were not investigators in this study. 
Measurements of corticosteroids and corticosteroid 
binding. Plasma DOC was determined by a mod- 


ification of a radioimmunoassay developed by Biglieri | 


as previously described.? In this method the plasma 
extract is acetylated and DOCA separated by descend- 
ing paper chromatography in a Bush-type system. 
DOCA is measured by immunoassay; the final result is 
expressed as DOC. Normal values in nonpregnant in- 
dividuals range from 6 to 16 ng%. The coefficient of 
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Fig. 1. Plasma concentrations and free indexes of cortisol and 
DOC in 10 normal third-trimester pregnant women before 
and after administration of ACTH. Six subjects (e——e) were 
treated initially with dexamethasone (2 mg/day in divided 
doses for 7 days) and subsequently with ACTH (20 U. in- 
tramuscularly every 12 hours for 7 days). Two subjects 
(e----e) received an intramuscular injection of 0.25 mg of 
ACTH, after overnight suppression with a single dose of 1 mg 
of dexamethasone. Two subjects (e—e) were given a 6 hour 
infusion of 40 U of ACTH; blood samples were drawn prior 
to and at the end of the infusion period. 


variation of DOC determinations in pooled plasma was 
7.7% within and 11% between assays. The DOC anti- 
body used in the assay was completely reactive with 
DOCA but also cross-reacted with progesterone (100%), 
testosterone (14%), 20o-hydroxyprogesterone (10%), 
and 17a-hydroxyprogesterone (5%). These latter 
cross-reacting steroids were clearly separated from 
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Table Y. Mean values of total plasma concentrations, percent binding óf labeled steroids in plasma, and free 
indexes of cortisol and DOC in the main group of six normal third-trimester pregnant women, measured during 


treatment with dexamethasone (2 mg/day in divided doses for 7 days) and subsequent administration of 4 


АСТН (20 units intramuscularly every 12 hours for 7 days). А represents the mean of the actual changes 


induced by ACTH. 





Cortisol: 
Mean total plasma concen- 43+ 1.6 
tration + SE (ug/100 ml) ` 
Mean percent binding 64.8 + 0.9- 
Mean free cortisol index 1.5 € 0.6 
DOC: 
Mean total plasma concen- 46.8 + 4.7 
tration + SE (ng/100 ml) 
Mean percent binding 56.5 € 2.4 
Mean free DOC index 20.5 + 2.8 





NS, Not significant. 


DOC by acetylation and subsequent chromatography. 

Cortisol was measured directly by radioimmunoassay 
following extraction from plasma as described by 
Ruder and associates.’ Antibodies used for radioim- 
munoassays were purchased from Endocrine Science 
Laboratories (Tarzana, California). 

‘Corticosteroid binding was determined by a charcoal 
adsorption method, in which [SH]DOC and [°H] cor- 
tisol were used as tracers. In this method, diluted 
plasma (1:400) is equilibrated with labeled steroids for 
15 minutes at 23° C, then cooled at 4? C. Separation of 
protein-bound from free corticosteroid is accom- 
plished by incubation with charcoal-dextran at 4? C and 
subsequent centrifugation. Percent binding of labeled 
corticosteroid is determined by measuring radioactivity 
in the supernaiant. 

The “percent free corticosteroid” and the "free corti- 
costeroid index" were derived as follows: (1) Percent 
free corticosteroid — 100 — percent binding of labeled 
corticosteroid;: (2) free corticosteroid index = total 
plasma corticostercid concentration X percent free 
corticosteroid + 100. 

Total plasma concentrations of DOC and cortisol 
used for calculation of the free indexes were in nano- 
grams per 100 ml and micrograms per 100 ml, respec- 

tively, for mathematical convenience. | 
"Samples from a single patient were processed simul- 
taneously and assayed in duplicate. The significance of 


changes was determined by Student's t test for paired, 


differences. The above assays could be performed on 
plasma obtained from a 5 ml sample of venous blood. 


Results 


Baseline values of individual plasma concentrations 
and free indexes of cortisol and DOC and their re- 


48.4 + 6.4 44.1 X 5.5 «0.001 
519-15 ` -12.9 + 1.2 <0.001 
23.3 + 3.2 21.8 + 3.2 <0.001 
' 48.9 € 5.8 -3.6 * 4.6 NS 
30.6 + 9.5 : —959 € 2.9 «0.001 
30.2 + 4.4 ‘9.7 + 3.4 <0.018 


sponses to ACTH administration are presented in Fig. 
1. Plasma cortisol and free cortisol indexes were higher 
in the two subjects who were not treated with dexa- 


' methasone. Both total and free cortisol in all individ- 


uals increased markedly with ACTH, regardless of the 
treatment regimen. Baseline plasma DOC concen- 
trations and free DOC indexes varied over a wide 
range. The individual responses of DOC to ACTH 
were variable: Three women showed appreciable in- 
creases; three experienced declines, and changes in 
the remaining four were slight and fell within the 
intra-assay variation. The free DOC index rose with 
ACTH in nine individuals; in seven of them the incre- 
ment was substantial It was unchanged in one and 
even rose slightly in two of the three subjects who 
showed a substantial decline in total plasma DOC. 
Mean values for total plasma concentrations, percent 
binding by plasma proteins, and freé indexes of cortisol 
and DOC, measured in the main group of six pregnant 
dexamethasone-treated women, who were given pro- 
longed treatment with ACTH, are shown in Table I. In 
contrast to the plasma cortisol concentration and the 
free cortisol index, which were suppressed by dexa- 


: methasone, plasma DOC and the free DOC index re- 


mained markedly elevated above nongravid levels. The 
mean percent binding of DOC was slightly lower than 
that of cortisol in the dexamethasone-suppressed state. 
ACTH resulted in a marked rise in the mean cortisol 
concentration from dexamethasone-suppressed levels, 
whereas mean plasma DOC did not change significant- 
ly. Percent binding of both corticosteroids decreased 
markedly with ACTH administration, but DOC bind- 
ing was reduced to a greater extent: The declines in 
binding of cortisol and DOC were 12.9% and 25.9%, 
respectively. The difference between the decrements in 
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percent binding of cortisol and DOC was highly sig- 
nificant (p < 0.001). The free cortisol index, calculated 


from the above data, rose markedly in response to ` 


ACTH stimulation, more than fifteenfold above the 
dexamethasone-suppressed value. The free DOC index 
also increased substantially, even though total plas- 
ma DOC was. not elevated further by ACTH admin- 
istration. 


Comment 


Plasma levels of cortisol and DOC are elevated mark- 
edly during pregnancy.” 3 Both steroids are tightly 
bound to CBG, which also is increased substantially in 
pregnancy; only the unbound or free fraction is bio-, 
logically active.’ In order to monitor changes in the 
free steroid moiety, a simple charcoal adsorption 
method, which provides a highly reproducible means 
of determining relative differences in concentrations of 
free corticosteroids in plasma, was developed for mea- 
suring free corticosteroid indexes. The plasma free 
cortisol index, measured with this method in women in 
the third trimester of pregnancy, was greatly increased 
above the nonpregnant range. These results were in 
dose agreement with findings by others, who previ- 
ously reported comparable increases in the plasma free 
cortisol level, utilizing more. cumbersome methods for 
determining the free steroid fraction.® ? In the cur- 
rent study in late pregnancy the degree of elevation of 
the free DOC index was even greater than that of the 
free cortisol index, reflecting mainly the dispropor- 
tionately greater rise in total plasma DOC that occurs. 
Plasma binding-of DOC was only slightly less than that 
of cortisol, consistent with earlier observations in non- 
pregnant subjects. 


Percent binding of [?H]DOC and [?H]cortisol was ` 


sharply decreased in plasma samples obtained during 
ACTH administration, presumably because of compe- 
tition for binding sites on CBG by the increased con- 
centration of plasma cortisol. The percent binding of 
[/H]DOC declined to a greater extent than that of 


[?H]cortisol, because of its lesser affinity for CBG.. 


Thus, decreased binding of cortisol and the further 
rise in its concentration both were factórs accounting 
for the marked elevation of the free cortisol index that 
resulted from ACTH stimulation. On the other hand 
the substantial increment in the free DOC index that 
occurred in those subjects in whom there was no ap- 
preciable rise in the total plasma DOC concentration in 
response to ACTH administration was related almost 
exclusively tó the decreased binding of [?H]DOC. Ac- 
cordingly, it may be assumed that the plasma free DOC 
concentration in these pregnant subjects rose during 
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ACTH administration due to displacement. of DOC 
from CBG by the ACTH-induced increment in cor- 
tisol, even though the total plasma DOC concentration 
was virtually unchanged. The increase in biologically 
active free DOC not only could contribute to the so- 
dium retention that occurred during ACTH adminis- 
tration but also would be available for hepatic metabo- 
lism to THDOGC, thereby accounting for the increased 


' urinary excretion of THDOC that has been noted. The 


free DOC index was unchanged or even increased 
slightly in the few subjects whose total plasma DOC 
level decreased during ACTH administration, which 
alsosupports the proposition that the plasma free DOC 
fraction was increásed due to displacement from CBG 
by the resultant elevation of the plasma cortisol level. 

` The failure of elevated plasma DOC in the third 
trimester of pregnancy to increase consistently in re- 
sponse to ACTH administration is surprising since 
DOC secretion responds briskly to ACTH stimulation 
in normal nongravid women." Furthermore, the high 
plasma DOC level in late pregnancy is not suppressed 


by dexamethasone administration or long-term salt ` 


loading.* !! As of yet, neither the precise source of the 
increased DOC found in pregnancy nor the factors in- 
volved in regulation of its secretion have been defined, 


- although there is evidence suggesting that it arises 


from somewhere within the fetoplacental unit? How- 
ever, aside from any variations that might be related to 
possible changes in secretion or metabolism of DOC 
per se, it is apparent from the current study that the 


. plasma concentration of free DOC would be influenced 


significantly by fluctuations in the plasma cortisol level. 
Since factors regulating cortisol secretion are not sen- 
sitive to variations in sodium metabolism, cortisol- 
dependent changes in the plasma free DOC concen- 
tration presumably could not play an active role in 
maintaining salt balance and/or volume homeostasis.” 
Nonetheless, increases in the plasma cortisol concen- 
tration related to the normal diurnal rhythm or to the 
stress mechanism would result in increases in the level 
of plasma free DOC disproportionately greater than 
those of free cortisol because of the lesser affinity of 
DOC for CBG. Further studies are required to eluci- 
date the possible effect that such increases in mineralo- 
corticoid activity might have upon sodium metabolism 
and blood pressure in normal and complicated preg- 
nancies. However, plasma steroid binding interactions, 
such a$ those observed in this study, have much 
broader implications because they identify an addi- 
tional mechanism, aside from those regulating secre- 


‚ tion, whereby biologic activity of steroids in plasma is 
‘modulated. It is also apparent that valid conclusions 
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regarding the quantity of biologically active free steroid 
available to tissue receptors cannot be deduced from 
customary measurements of total plasma concentra- 
tions, but only from determinations that take into àc- 
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count the complex interactions between various ste- 
roids in plasma, particularly in pregnancy where high. 
levels of progesterone compete with corticosteroids for • 
binding sites on CBG. | 
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- In vitro perfusion studies of the human placenta 


VI. Evidence against active glucose transport 
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Previous studies in our laboratory using "in vitro" perfusion have established that glucose transport . 
across the human placenta is a carrier-mediated process. It is not known whether these carriers 
require the expenditure of metabolic energy to function. In the experiments presented here we . 
demonstrate in the perfused placenta that there is nc reduction in the rate of glucose transport or its 
analogue 3-O-methyl-e-D-glucopyranoside (3MG) in the presence of 107*M dinitrophenol (DNP), an 
uncoupler of oxidative phosphorylation. The presence of DNP, however, does cause an increase in 
the glucose utilization rate as well as increased lactic acid production. In order to test whether 
clucose transport depends on the functioning of a sodium pump system, the sodium in the perfusion 
system was replaced with choline chloride. The final sodium content was 30 mEq/L. in the presence 
of a low sodium coricentration there was no decrease in the rate of 3MG transport compared to the 
control experiments run at normal sodium levels. Also "counter transport" of glucose was observed, 
` а further indication that the glucose carrier mechanism does not require a sodium gradient in order 


to function. Since the transport rate of glucose or its analogue ЗМО across the placenta is not - 
reduced in the presence of 107*М DNP and is not reduced in the absence of a sodium gradient, it is 
unlikely that the mechanism of glucose transport is an active process requiring the expenditure of 
metabolic energy. (AM. J. OBSTET. GYNECOL.-133:649, 1979.) E 


AN UNDERSTANDING Of the glucose transport mech- 
anism in the human placenta is fundamental to the 
understanding of fetal nutrition. The conclusion that 
glucose transport through the placenta is not by simple 
diffusion but by a moré complicated system is based 
largely on the glucose transfer experiments in ungu- 
lates and rodents. Widdas! postulated the existence of 
"carriers" which in combination with the glucose mole- 
cule are able to transfer glucose through the placental 
membrane. In this type of carrier-mediated or carrier- 
facilitated transport system the molecules being trans- 
ported react with a mobile component in the mem- 
brane to form a complex that is then transported 
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` through the membrane. Carrier-mediated transport 


should exhibit the following characteristics: (1) rates of 
transfer faster than those of simple diffusion, (2) re- 
duced rates of transfer at a high concentration, (3) re- 
duced transfer rates in the presence of competitive 
isomers and analogues, (4) "counter transport," a tran- 
sient "uphill" transfer (against a concentration gra- 
dient) caused by the addition of an analogue or isomer 
to the system, (5) a reduction in transfer rate in the 
presence of inhibitors which interfere with the transfer 
mechanism. In earlier manuscripts we have shown that 
glucose transport in the perfused human placenta is 
reduced at high glucose concentrations and that the 
presence of 3-O-methyl-o-D-glucopyranoside (ЗМС), a 
nonmetabolizable analogue of glucose, also causes a 
reduction in glucose transport.? We have also been able 
to induce the "uphill" transport of glucose, under cer- 
tain conditions, with the analogue 3MG.? These results 
conclusively demonstrate that glucose transport in 
the human placenta is a carrier-mediated process. It is 
possible, however, that this carrier system requires en- 
ergy to function, i.e., that it is an active transport sys- 
tem. The purpose of this research is to determine if the 
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Fig. 1. Schematic drawing of perfusion apparatus. 


function of the glucose transport system in the human 
placenta does require energy. Two types of experi- 
ments were conducted to test for energy dependence. 
In the first set of experiments, dinitrophenol (DNP) 
was added to the perfusion system. Since DNP shuts 
down oxidative phosphorylation, a decrease in glucose 
transport rate in the presence of DNP would imply that 
the transport system requires aerobic glycolysis to 
function.* y 

In a number of tissues in which the transport of glu- 
cose is coupled to the transport of sodium by the so- 
dium pump operating in the cell membrane, à marked 
reduction in rate of glucose transport can be demon- 
strated by reducing the sodium gradient across the cell 
membrane.“ * This is the situation, for example, in the 
gut and the kidney in which glucose transport into the 
cell is coupled with sodium transport out of the cell. 
The second type of experiment presented tests che de- 
pendence of the placental.glucose transport mecha- 
nism on the sodium pump system. This has been done 
by substituting choline chloride for the sodium chlo- 
ride in the perfusion fluid. A marked reduction of the 
sodium concentration should lead to a reduction in the 
glucose transport rate if the glucose transport mecha- 
nism is energy dependent. ` 


Method 


The perfusion apparatus used in our experiments is 
designed to simulate as closely as possible in vitro fluid 


flows at pressures which occur in vivo in the term pla- 
centa. The major unit of the apparatus is thẹ artificial 
uterus which houses the placenta. Connected with the 
unit are two circulatory loops, one simulating the ma- 
ternal circulation and the other the fetal circulation. 
Each of these loops contains a fluid reservoir, a pump, 
a flow meter, and an oxygenator. Associated with the 
apparatus are a set of manometers to measure the ma- 
ternal, fetal, and amniotic fluid pressures and two con- 
stant temperature baths and an air heater to maintain 
the perfusion fluid reservoirs and the artificial uterüs at 
35? C. A schematic drawing of the essential parts is 
depicted in Fig. 1. Ten fresh placentas from normal 
term pregnancies were used. Each specimen was exam- 
ined for lesions before perfusion, and any specimen 
with visible or gross abnormalities was discarded. The 
perfusion apparatus and operating procedure were the 
same as.described in earlier papers.” ? Both maternal 
and fetal circulations were initially flushed and 'sub- 
sequently perfused at 35° C with a modified Krebs- 
Ringer bicarbonate (KRB) solution maintained at a pH 
of 7.4 + 0.1. The initial concentration of glucose in 
each circulation was set by bringing the glucose level in 
each reservoir to the desiréd concentration. Through- 
out the experiment glucose was added to the maternal 
(1,200 cm?) or fetal perfusate. (800 cm?) with a 
constant-rate infusion pump. The rate of addition, 
0.54 gm/hr, was determined by the expected utilization 
rate corresponding to the initial concentration in eaeh 
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Fig. 2. Glucose infusion to the maternal perfusate with 5.0 gm of 3MG added to the maternal 
perfusate at t = 46 minutes and at t= 150 minutes. At t= 105 minutes, the maternal and fetal 
perfusates were replaced with fresh KRB solution. At t = 120 minutes, 50 mg of DNP was added to 
the maternal perfusate. o = Maternal reservoir concentration; A = fetal reservoir concentration; 


А = fetal vein concentration. 


circulation.? Both maternal and fetal flow rates, 600 
and 45 cm?/min, respectively, remained constant 
throughout each experiment. Samples (1.0 ml) for 
assay were taken periodically from the maternal reser- 
voir, fetal reservoir, and fetal vein. Glucose concen- 
trations were measured using the "Glucostat" kit 
(Worthington Biochemical Corporation) which is spe- 
cific for glucose, and tests in our laboratory confirm 
that the assay for glucose was independent of the 3MG 
concentration. Total hexose (glucose plus 3MG) was 
measured by a method described by Feteris.'? The av- 
erage expected error in the measurement of the glu- 
cose concentration is 3%. 3MG concentrations were de- 
termined by subtracting the glucose concentration 
from the total hexose concentration. Sodium concen- 
trations were determined by flame photometry. 


Results 


The results from four of the 10 different experi- 
rhents are shown in Figs. 2 to 5. In all experiments the 


steady-state glucose concentrations were established by 
infusing glucose into the maternal circulation and, 
after an equilibration period of about 30 minutes, 5.0 
gm of 3MG were added to either the maternal or fetal 
circulation. In seven of the 10 experiments, after a 
period of 90 to 120 minutes, the contents of both reser- 
voirs were exchanged with fresh perfusate. In four of 
these experiments the original perfusate was replaced 
with fresh KRB solution and 50 mg of DNP (0.14 mM 
final concentration) was added immediately to the ma- 
ternal side. In three of the six experiments in which 
sodium dependence was being tested, the reservoirs 
were flushed and replaced with KRB in which the so- 
dium chloride was replaced with choline chloride, re- 
ducing the sodium content of the perfusate from 140 
to 30 mEq/L. (The remaining 30 mEq of sodium was 
due to the sodium bicarbonate in the KRB.) In the 
remaining three experiments, the entire perfusion was 
with KRB containing choline chloride instead of so- 
dium chloride. | 
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Fig. 3. Glucose infusion to the maternal perfusate with 5.0 gm 
of 3MG added to the maternal perfusate at t = 31 minutes 
and at t = 136 minutes. At t = 90 minutes, the maternal and 
fetal perfusates were replaced with fresh KRB solution in 
which choline chloride was substituted for sodium chloride. 


o = Maternal reservoir concentration; A = fetal reservoir 


concentration; A = fetal vein concentration. 


In the experiments shown in Figs. 2 and 3, glucose 
was infused into the maternal circulation and 3MG was 
added to the maternal circulation. In the experiments 
shown in Figs. 4 and 5, glucose was infused into the 
maternal circulation and 3MG was added to the fetal 
circulation. DNP was added after the perfusates were 
exchanged in the experiments of Figs. 2 and 4, while in 
the experiments of Figs. 3 and 5 choline chloride re- 
placed the sodium chloride in the perfusate. 

In the experiments of Figs. 2 and 3 the maternal and 
fetal reservoir glucose concentrations began to separate 
immediately after the addition of the 3MG. The drop 
in the fetal reservoir glucose concentration was pre- 
ceded by an even more pronounced drop in the fetal 
vein concentration. Except when DNP was present the 
maternal reservoir concentration rose upon the addi- 
tion of 3MG. In both runs, during the control periods 
(no DNP or choline present) and during the periods 
when DNP and choline were present, the 3MG equili- 
brated across the placenta at essentially the same rate as 
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the fetal vein 3MG concentration, in anticipation of the 
rise in the fetal reservoir 3MG concentration. As the 
3MG concentrations approached equilibrium, the glu- 
cose concentrations also tended to return to their pre- 
vious values. The major notable difference between the 
control and the test periodsin the runs of Fig. 2 Was the 
decrease in the maternal and fetal reservoir glucose 
concentrations in the presence of DNP. 

In the runs of Figs. 4 and 5, the effect of the addition 
of 3MG is opposite that of the runs shown in Figs. 2 


‘and 3, i.e., the maternal concentration decreases and 


the fetal reservoir and vein concentrations increase 
upon the addition of 3MG, with the increase in the vein 
concentration anticipating the fetal reservoir concen- 
tration. This continues for a considerable period even 
after the fetal concentration becomes higher than the 
maternal concentration, demonstrating glucose trans- 
port against a concentration gradient. On the other 
hand, the maternal and fetal 3MG concentrations 
equilibrate essentially at the same rate in the presence 
of DNP or with choline replacing sodium as they do 
under normal conditions. As the 3MG concentrations 
equilibrate, the glucose concentrations tend to return 
to their normal relative values. As before, in the pres- 


` ence of DNP, the maternal and fetal reservoir concen- 


trations both decrease. 

In the other three experiments in which there was 
both a control and a test period, results were the same 
as those of the experiments shown in the figures. The 


addition of 3MG led to an immediate spreading or 


coming together of the maternal and fetal concentra- 
tion curves, depending upon whether the 3MG was 


added to the maternal or fetal circulations. The mag- 


nitude of these concentration changes was the same for 
all experiments. In three additional experiments with 
choline, there was no control period, but the addition 
of the 3MG elicited the same response as that observed 
in the control and test periods of the choline experi- 
ments shown in Figs. 3 and 5. 


Comment 


All of the above results are consistent with carrier- 
mediated transport of glucose’? in which the ЗМС and 
the glucose compete for the same transport carrier. 

The steady-state conditions in our experiments 
(which are present before the addition of 3MG) exist 
when: (1).the rate of glucose utilization by the placenta 
is equal to the rate of glucose addition to the system 
and (2) the concentration of glucose in each circulation 
is not changing with time and there is no net transfer of 
glucose from one circulation to the other. Even though 
no net transfer of glucose is occurring, glucose is still 
being transported into the placenta for utilization, with 
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Fig. 4. Glucose infusion to the maternal perfusate with 5.0 gm of 3MG added to the fetal perfusate at 
t — 41 minutes and t — 151 minutes. At t — 100 minutes, the maternal and fetal perfusates were 
replaced with fresh KRB solution. At t 110 minutes, 50.0 mg of DNP was added to the maternal 
perfusate. o = Maternal reservoir concentration; A = fetal reservoir concentration; A = fetal vein 


concentration. 


the rate of utilization just equalling the rate of glucose 
addition. Also molecular exchange of glucose occurs 
through the placenta from the maternal circulation to 
the fetal circulation as well as in the reverse direction, 


i.e., molecules of glucose passing from one circulation 


to the other are replaced by molecules transferring in 
the reverse direction. Alexander and associates!! ob- 


. Served this exchange across the placentas of sheep 


using !*C-glucose, and’ Chenard and associates,'? also 
using '4C-glucose, demonstrated in monkeys that this 
molecular exchange can occur against a concentration 
gradient. . z 

Thus, in the experiment shown in Fig. 2, the 3MG, 
when added to the maternal circulation at the end of 
the control period, competes with glucose for carrier 
sites, causing the maternal glucose concentration to in- 
crease because of the inhibition of molecular glucose 
exchange with the fetal circulation as well as by a re- 
duction in the amount of glucose entering the placental 
tissue for metabolism. The fetal glucose also begins to 
decrease immediately because of the continuing mo- 


lecular exchange of glucose from the fetal circulation 
to the maternal circulation. In addition to this, glucose 
is now being removed from the fetal circulation by the 
placental tissue to replace the reduced glucose trans- 
port into the tissue from the maternal side. As the 3MG 
equilibrates, the effect of its gradient lessens, and the ` 
maternal and fetal concentrations tend to come to- 


. gether again. 


The decrease in the average glucose concentration in 
the presence of DNP corresponds to an increase in the 
rate of glucose utilization from 0.54 gm/hr in the con- 
trol period to about 1.1 gr/hr. Such an increase might 
be expected since, when DNP uncouples oxidative 
phosphorylation, the rate of anaerobic glycolysis in- 
creases to compensate, at least partially, for the energy 
lost by the uncoupling, leading to a decrease in the 
average glucose concentration. This explanation is 
supported by the doubling of the lactic acid production 
from 3 to 4 mmoles/hr in the control period to 7 to 8 
mmoles/hr in the presence of DNP in the two experi- 
ments in which lactic acid production was measured. 
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Fig. 5. Glucose infusion into the maternal perfusate with 5.0 gm of 3MG added to the fetal perfusate 
at t = 31 minutes and t 2151 minutes. At t = 90 minutes, the maternal and fetal perfusates were 
replaced with fresh KRB solution in which choline chloride was substituted for sodium chloride. 
о = Maternal reservoir concentration; A = fetal reservoir concentration; А = fetal vein con- 


centration. 


The explanation of the experiment of Fig. 3 is the same 
as for Fig. 2 except that during the test period there 
was no change in glucose utilization in the presence of 
choline. 

When the 3MG is added to the fetal side in the exper- 
iments of Figs. 4 and 5, it competes with glucose mole- 
cules for carrier sites on the feta) side of the placenta. 
This competition leads to an increase in the fetal glu- 
cose concentration because the molecular glucose ex- 
change from the fetal to the maternal circulation is 
being inhibited by the competition from the molecules 
of 3MG. This increase in the fetal glucose concen- 
tration occurs as the result of the continued exchange 


of glucose from the maternal to the fetal circulation, ' 


ie., glucose molecules continue to transfer from the 
maternal to the fetal circulation even though the re- 


verse exchange has been inhibited. This net transfer of . 


glucose to the fetal circulation leads to a decrease in the 
maternal concentration. Since glucose molecules are 
entering the placental tissue at a reduced rate from the 
fetal side, the tissue concentration of glucose falls, with 
these molecules being replaced by glucose from the 
maternal side. This results in a further reduction in 
maternal glucose concentration. Thus, when the 3MG 
is added to the fetal circulation, the competition of glu- 
cose and 3MG for carrier sites causes a net transfer of 
glucose to the fetal circulation, which is reflected by a 
marked increase in the fetal vein glucose level, as well 
as the reservoir value, to concentration levels that are 
higher than the maternal concentration. For the period 
of time until the 3MG levels begin to equilibrate across 
the placenta, there is an "uphill" (against the concen- 
tration gradient) transport of glucose across the pla- 
centa, i.e., countertransport. It can be seen from Figs. 4 
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and 5 that this "uphill" or countertransport of glucose 
against a concentration gradient is not affected by the 
presence of a 0.14 mM concentration of DNP in the 
perfusate or by a low sodium ion concentration 
(30mEq/L). Also there is no reduction in the rate of 
ЗМС transport across the placenta. — 

Our previous work, together with the work of 


others, establishes that glucose is transferred in 


the human placenta by a carrier-mediated transport 
system. This system has been shown to be saturable at 
high glucose concentrations, to be inhibited by the 
analogue 3MG, and to exhibit countertransport..One 
remaining fundamental question is: Does this system 
require the expenditure of metabolic energy to trans- 


port glucose? If it is a system dependent on energy, | 


does it obtain its energy by aerobic or anaerobic glv- 
colysis? Is it dependent on the existence of a sodium 
pump as in the intestine? The experiments presented 


* indicate that the glucose transport system of the human 


placenta does not require energy to function. The met- 
abolic inhibitor DNP shuts down the process of oxida- 
tive phosphorylation. In the gut this leads to a decrease 
in glucose transfer rate since the energy for glucose 
transport is derived from aerobic glycolysis.“ Although 
the presence of DNP in our perfusion system did cause 
anincrease in glucose metabolism, it apparently did not 
inhibit the glucose carrier mechanism. This is evi- 
denced by the fact that countertransport still occurs in 
the presence of DNP and that 3MG still transfers at the 
same rate whether or not DNP is present. 
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Glucose transportin the intestine and the kidney also 
has been shown fo be coupled with the transport of 
sodium out of the cells.” © In this process, apparently 
one molecule of glucose is transferred across the cell 


membrane into thé cell for every molecule of sodium 


pumped out.'3 Reducing the sodium gradient across 
the’ cell membrane in these tissues.leads to a reduction 
in sodium flux and consequently to a reduction in glu- 
cose transfer rate into the cell. Our experiments show 
no such reduction in 3MG transport rate in the pres- 
ence of reduced sodium. Further, the glucose transport 
system does not seem to function differently in any way 


with choline substituted for sodium. ln particular, 


countertransport of glucose can be elicited in essen: 
tially the same way with or without the normal sodium 
ion gradient. If an energy-dependent system for glu- 


cose does exist, it must be able to derive its energy from 
“anaerobic glycolysis. In addition the system would have 


to be independent of the sodium gradient across the 
cell walls. None of the above characteristics has been 
observed in other organ systems such as the intestine 
which do actively transport glucose. To the contrary, 
the presence of DNP and a réduction of the sodium 
gradient have been shown to reduce the 3MG transport 
in such systems. Consequently, we conclude that glu- 
cose transport in the placenta, while carrier mediated, 
is unlikely to be energy dependent. 
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An in vitro model for the study of enzymatically 


mediated biomechanical changes in the 


chorioamniotic membranes 
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The effects of different incubation media on the biomechanical properties of nine chorioamniotic 
membranes were studied: Signifi icant alterations in strain/ rupture, work/rupture, and rupture/tension 
values have been demonstrated after a 24 hour incubation period in pseudoamniotic fluid (PAF). 
These changes can be arrested if enzyme inhibitors are added to the incubation media. This study 
suggests that biomechanical alterations in the chorioamniotic membranes may be biochemical, 
namely, enzymatically mediated. (AM. J. OBSTET. GYNECOL. 133:656, 1979.) 


THE ETIOLOGY of premature rupture of the mem- 
branes remains unknown. A recent study demon- 
strated that the thickness of the membranes was re- 
duced near the rupture site in prematurely ruptured 
membranes. ' This observation was in accord with pre- 
vious histologic studies done by Bourne? that noted 
degenerative changes. in prematurely ruptured mem- 
branes confined to the cervical and to the low depen- 
dent membranes. Bourne observed that the amnion 
was reduced to a thin and narrow band of largely ne- 
crotic amniotic epithelium, while the chorion could be 


isolated only as some scattered cells covered by fibrin. - 


In addition we observed ‘that specimens obtained 
from prematurely ruptured membranes had a lower 
modulus of elasticity as compared: to those from mem- 
branes not prematurely ruptured. This finding meant 
that prematurely ruptured membranes developed 
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strain at a much lower stress. On the other hand, as 
previously demonstrated by Danforth and associates? 
and Embrey,* membranes cannot be ruptured under 
normal pressures equivalent to intrauterine pressure in 
labor or not in labor. This last observation has been 
confirred'. In another related study Parry-Jones and 
Priya? demonstrated that there i is a significant decrease 
in the elasticity of those membranes that ruptured 
prematurely, irrespective of the gestational age. 

In reviewing previous histologic studies it became 
evident that the structure responsible for the me- 
chanical strength of the chorioamniotic membranes is 
limited to a layer defined by Danforth and Hull? as à 
zone of fibrous connective tissue attached to the epi- 
thelial cells of the amnion. Any agent that weakens the 
membraries would have to cause connective tissue deg- 
radation at this particular site and an agent that main- 
tains membrane strength would need to prevent this. 

Collagen and elastin, which have a-key role as sup- 
portive structures of connective tissue, would have an 


chanical functions of the chorioamniotic membranes. 
Our present hypothesis is that there are biochemical 


changes in connective tissue which are responsible for 
-alterations in the biophysical properties. This hypoth- 
„esis is based upon recent observations that there are 
-significant alterations in the biophysical characteristics 


in chorioamniotic membranes when tested at different 
intervals after delivery.’ Our hypothesis is that the 
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important role in maintaining the integrity and me- · 
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changes observed could be secondary to an enzymatic 
.process that is involved in the processing of collagen. 


Methods 


The biomechanical properties of the chorioamniotic 
membranes have been investigated by utilizing previ- 
ously described equipment with modified techniques.! 
Chorioamniotic membranes to be tested were obtained 
from nine patients with uncomplicated term pregnan- 
cies. Samples originating from the periplacental loca- 
tion have been tested while completely immersed in 
pseudoamniotic fluid (PAF) at 37° C, by a specially de- 
signed stress-strain instrument. This fluid has been 
shown by Schwartz and colléagues® to preserve the his- 
tologic and.biochemical properties of the chorioam- 
. niotic membranes over a prolonged period of time. To 
each 200 ml of PAF we added 1 gm of ampicillin. In a 


series of kiomechanical experiments we tested speci- . 


mens of the same membrane and at the same location 
with respect to the placenta, at the following times: 
(1) within 15 minutes of delivery, (2) after 24 hours 
incubation at 87° C in PAF, and (3) after 24 hours 
incubation at 27° C in PAF containing a mixture of 
enzyme inhibitors. The enzyme inhibitors added were: 

10 mM ethylenediaminotetraacetate, 1 mM phenyl- 
methylsulfonylfluoride, and 1 mM ethylmaleimide. 
These enzyme inhibitors are known to inhibit general 
proteases, which might be involved in the observed 
biomechanical changes. 

To analyze statistical differences in the three'series of 
experiments we utilized a randomized block analysis of 
variance, completed by a pair-wise multiple compari- 
son of the mears.? 

Significant statistical differences for various biome- 
chanical properties included strain/rupture, work/ 
rupture, and rupture/tension parameters. — 

Fig. 1 illustrates the ‘strain/rupture comparisons 
under the three testing conditions. Initial values for 
strain/rupture have a mean value of 142% + 10%, sub- 
sequently reduced to 85% + 5%, with incubation for 
24 hours in PAF. Incubation in.the presence of enzyme 
inhibitors prevented such changes from occurring and 
the strain/rupture mean value was found to be 195% + 
11%. Significant statistical differences at the level of 
p < 0.05 are obtained while comparing the three dif- 
ferent groups. 

Fig. 2 illustrates the results obtained by comparing 
rupture/tension values under the different testing 
conditions. Rupture/tension values obtained in the 
specimens tested within 15 minutes of delivery had a 
mean of 980 + 230 gm/cm. Incubation significantly al- 
tered this parameter to 427 + 66 gm/cm. Enzyme in- 
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| Fig. 1. Comparisons of strain/ rupture values under the three 


testing conditions. The horizontal lines at the top of the figure 
illustrate statistical differences between testing conditions. 
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Fig. 2. Comparisons of rupture/tension values under the 
three testing conditions. The horizontal lines at the top of 
the figure illustrate statistical differences between testing 
conditions. 
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Fig. 3. Comparisons of work/rupture values under the three 
testing conditions. The horizontal lines at the top of the figure 
illustrate statistical differences between testing conditions. 
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hibitors again prevented any changes from occurring; 
the rupture/tension values remained at a mean of 
1,075 + 320 gm/cm. Significant statistical differences 
were obiained (p « 0.05) while comparing the normal 
incubation testing condition with the incubation condi- 
tion in which enzyme inhibitors were not added. 

'The third biomechanical parameter analyzed was 
work/rupture, which is illustrated in Fig. 3. Analysis of 
the data shows that when testing the membranes im- 
mediately after delivery the mean work/rupture value 
was 39 + 5 kg. With incubation the work/rupture 


- "mean value was reduced markedly to 14 + 2 kg. Incu- 


bation with pseudoamniotic fluid that contained the 
enzyme inhibitors prevented a reduction in work/rup- 
ture value. Actually an increase in the work/ rupture 
mean value was observed to 74 + 7 kg. The differences 
between the three groups were again statistically sig- 
nificant at p « 0.05. 


Comment 


This study was done to correlate biomechanical 
changes with biochemical chariges that occur in the 
chorioamniotic membranes after delivery. It is our be- 
lief that the observed biomechanical changes in chorio- 
amniotic membranes are related to changes in the con- 
nective tissue that normally occur in pregnancy. In 
general, there are three phases in the processing of 
connective tissue during pregnancy. In the first phase 
there is a progressive and substantial increase in colla- 
gen and elastin in the enlarging uterus. Such an in- 


crease in connective tissue elements would provide 


mechanical support and insure tissue integrity. In the 
second phase there is a relatively sudden and rapid 
change in the physical properties of the connective tis- 
sue which occurs toward the end of pregnancy. In the 
third phase there is remodeling and destruction of 
connective tissue components. An accelerated phase of 
destruction of connective tissue may occur under cer- 
tain conditions, leading to premature rupture of the 
membranes. !'™ 4 | 

By evaluating various biomechanical properties of 
chorioamniotic membranes we assume that we.are ob- 
serving changes at the macromolecular level. Strain to 
rupture is a measure of both elastic and ductile 
capabilities and was altered significantly with incuba- 
tion by allowing continuation of certain enzymatic ac- 
tivity that occurs with the processing of connective tis- 
sue. We showed that such changes could be inhibited 
with enzyme inhibitors in order to preserve the biome- 
chanical properties of chorioamniotic membranes. 

The rupture of bursting tension, which expresses the 
maximal load attained at the point of ultimate rupture, 
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reflects an acute event. Addition of enzyme inhibitors 
prevented occurrence of a reduction of this parameter. 

Finally, we evaluated the work to rupture, which is 
an elasticity parameter and is related to the strength 
and deformability of a material, reflecting the amount 
of energy per unit of material tested that can be ab- 
sorbed before the material fails. Incubation with PAF 
that contained the enzyme inhibitors prevented the oc- 
currence of any alteration in this parameter. We have 
no explanation for the actual increase in work/rupture 


. value observed when enzyme inhibitors were added. 


The changes observed during this study suggest that 
the biomechanical alterations in the chorioamniotic 
membranes may result from an enzymatically mediated 
“depolymerization” of collagen fibers. The known pro- 
teases which catalize connective tissue remodeling are 
of two major types: first, the enzymes known as colla- 
genases which degrade the triple helical segments of 
the collagen molecules; and second, heterogeneous 
group of neutral and acidic proteases which cause deg- 
radation of the nonhelical ends of collagen molecules. 
These nonhelical ends contain the known regions of 
collagen cross-linking. 

The enzymes that might be responsible for the dis- 
ruption of the collagen cross-links include pepsin, 
trypsin, chymotrypsin, and papain in addition to the 
lysosomal cathepsins, such as elastase (at neutral pH 
values), cathepsin 6,'*and cathepsin ВІ (at acidic pH 
vale). Of these, only the cathepsins might be ex- 
pected to be present in chorioamniotic membranes. 

The enzyme inhibitors used in these studies could 
interfere with either or both of these mechanisms of 
connective tissue degradation. However, in the cervix, 
which undergoes a similar very rapid change in 
biomechanical properties immediately after parturi- 
tion, no increase in extractable hydroxyproline has 
been observed.!'-!? These observations suggest that the 
remodeling of the cervix results from proteolytic de- 
struction of the collagen cross-link areas and not from 
collagenase per se. It is likely, then, that the effects 
of. the inhibitors demonstrated herein are due to a 
collagen "depolymerization" rather than collagen de- 
struction. ME | 

From these observations, we hypothesize.that enzy- 
matic destruction of collagen cross-links may occur 
prior to delivery and cause premature rupture of the 
membranes. 


.The authors would like to express their gratitude to 
Dr. M. G. Rosen of Cleveland Metropolitan General 
Hospital for lending part of the equipment used for 
this study. 
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Cyiosol receptors for progesterone were assayed in human endometrial tissue during the 
proliferative and secretory phases of the menstrual cycle and in the hyperplastic and carcinomatous 
endometrium. The assays were performed utilizing a technique involving prior treatment of the 
cytosol extract with dextran-coated charcoal to remove endogenous progesterone. The results 
showed that the progesterone receptor activity was higher during the late proliferative and early 
secretory phases of the menstrual cycle. Hyperplastic and carcinomatous endometrium also 
contained specific cytosol receptor for progesterone, and the binding activity of the hyperplastic 
endometria and endometrial polyps was comparable to that found during the late proliferative phase 
: of the menstrual cycle. No apparent correlation between the progesterone receptor level and the 
morphologic degree of differentiation in Grades 1 and 2 adenocarcinomas of the endometrium was 


observed. (AM. J. OBSTET. GYNECOL. 133:660, 1979.) 


KELLEY,’ iN 1951, SHOWED for the first time that 
progesterone therapy is effective in the treatment of 
patients with primary and metastatic endometrial car- 
cinomas. Later, Kistner’® demonstrated that the 
changes in endometrial hyperplasia and carcinoma 
may be reversed by treatment with progestational 
agents. These findings have been confirmed by many 
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other investigators.’ > * !! By progestational therapy 
an objective response is induced in approximately 3796 


of the patients, resulting in regression in 30% and ar- 


rest of the disease in '7%.!# ?? The reasons for the lack 
of response in 70% of the patients are not clear, al- 
though factors such as the degree of differentiation 
and growth rate of the tumor, site of the disease, and 
age of the patient have been considered significant. . 
Various mechanisms have been proposed to account 
for the mode of action of progestational agents in the 
arrest of endometrial tumor growth. In a broad sense, 
it is assumed that the action of progesterone on the 
endometrial tissue is analogous to its action on the en- 
dometrium of pregnancy, converting an actively grow- 
ing and dividing tissue to one that is essentially non- 
dividing and highly differentiated. Nordqvist!^ ™ 
showed that progesterone in vitro acts directly on 
the malignant endometrial cells, depressing the nucleic 
acid synthesis. In vitro studies by Gerulath and Borth® 
reinforced. the belief that high-dose progesterone acts 
directly on the endometrial cells rather than indirectly 
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- Table I. Binding of [*H]progesterone in benign and malignant gynecologic conditions before and after 
. déxtran-coated charcoal treatment 







Patient 


Progesterone binding (fmoles/mg protein) 


Before charcoal 









After charcoal 


L.A. 83 Well differentiated adenocarcinoma 476 +7 858 + 10 
$. Р. 53 Cystic hyperplasia 30+2 85+ 6 
S. M. 78 Moderately differentiated adenocarcinoma 65 238+ 16 
G. J. 28 . . Early secretory phase 105 +7 438 + 144 
C. C. 31 Early proliferative phase 12x1 157+ 1 


via a trephic hormone from the hypothalamic-pituitary 
axis. | 

The presence of progesterone receptors or binding 
proteins with high affinity, high specificity, and low ca- 
pacity has been demonstrated in the uterus,!^ ' ?! va- 
gina,” and fallopian tube.!? There is evidence that these 
progesterone-binding proteins show a fair degree of 
uniformity in ligand specificity, tissue specificity, and 
sensitivity to estrogen stimulation. Since the primary 
event in the action of progesterone in the endometrial 


tissue is its specific binding to a cytosol protein, it is of . 


interest to determine whether the responsiveness to 
progestational therapy is related to the availability of 
the cytcsol receptor in the endometrial tissue. The 
available information regarding the-degree of differ- 
entiation of tumor and the cytosol progesterone recep- 
tor level is not in total agreement. For example, Hauk- 


kamaa and associates. found no correlation between > 


the deg-ee of differentiation of the tumor and the 


progesterone-binding capacity, but this study did not: 


correct for cortisol-binding globulin. Young, Ehrlich, 

and Clezry? found that there was a progressive loss of 
specific progesterone-binding activity from normal en- 
dometria to hyperplastic endometria and from the well 
differentiated to the anaplastic forms of endometrial 
adenocarcinoma. 

The purpose of the present study was to explore 
further the relationship between the degree of endo- 
metrial adenocarcinoma and the level of ла 
one-binding activity. 


Materials and methods 


Specimens. In the present report, 47 human endo- 
metrial tissues were studied for progesterone-binding 


activity in patients admitted to The University of С 


Michigan Medical Center from March, 1977, to Janu- 
ary, 1978. The endometrial tissues were obtained at the 
time of diagnostic curettage in 32 patients and from 
hysterectomy specimens in 15. The ages of the patients 
ranged from 24 to 97 years. A representative sample of 
endometrium was separated at histologic examination. 

This was achieved by dividing the specimen into two 


equal halves; one half was treated for histologic exami- 
nation and the other half of the specimen was collected 
in ice-cold normal saline and immediately transported 
to the laboratory for the receptor assay. | 

Eighteen samples represented adenocarcinoma of 
the endometrium. According to the histologic grading 
system adopted by the Cancer Committee of the Inter- 
national Federation of Gynecology and Obstetrics 
(1971), the endometrial carcinoma was classified as well 
differentiated (Grade 1) in 11 patients and moderately 
differentiated (Grade 2) in seven patients. 

Eight specimens represented hyperplastic endome- 
trium. Three were reported as cystic hyperplasia and 
five as adenomatous hyperplasia. Eight specimens rep- 
resented the proliferative phase. The early follicular 
phase (four samples) was characterized by a thin en- 


“dometrium with sparse, narrow and straight, tubular 
glands and limited stroma. The late follicular phase 


was characterized by a thickened endometrium with a 
convoluted surface. Mitotic activity reached its peak at 
this time. 

Nine specimens represented the secretory or luteal 
phase of the endometrium. The early luteal phase (five 
samples) was characterized by subnuclear vacuolation 
and the late luteal phase! was characterized by prom- 
inent spiral arteries and exhausted glandular epi- 
thelium. 

Chemicals. [1, 2, 6, 7-H]progesterone was pur- 
chased from Amersham/Searle Corporation, Arlington 
Heights, Illinois. Unlabeled progesterone, cortisol, and 
dithiothreitol were products of Sigma Chemical Com- 
pany, St. Louis, Missouri. Dextran T 70 was obtained 
from Pharmacia Fine Chemicals, Inc., Piscataway, New 
Jersey. Tris [tris(hydroxymethyl)aminomethane] was 
purchased from Calbiochem, Los Angeles, California. 
Other reagents were of analytical grade. 

Progesterone-binding assay. The interval between 
excision of tissue and the start of the binding assay was 
about 2 hours. During this period the tissue was kept in 
the homogenizing buffer (see below) at 4? C. 

The tissue was washed two or three times with 10 to 
15 volumes of TED buffer (10 mM Tris-HCl, pH 7.4; 
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Fig. 1. [?H]progesterone binding by proliferative and secre- 
tory endometria. 


1.5 mM ethylenediaminotetraacetate; and 1 mN dithio- 
threitol to remove adhering blood as much as possible. 
The tissue was homogenized in 5 volumes of TED buf- 
fer and the-homogenate was centrifuged at 105,000 g 
for 75 minutes. The supernatant fraction (1 ml) was 
then treated for 15 minutes at 0° C with dextran-coated 
charcoal pellet prepared from a 5 ml suspension of 
dextran-charcoal in TED buffer (0.5% charcoal and 
0.05% dextran). The suspension was centrifuged for 
15 minutes at 1,000 g and the clear supernatant was 
used for progesterone-binding assay. This procedure 
was performed to remove any endogenous progester- 
one present in the supernatant (Table I) which could 
interfere with the binding of radioactive progesterone 
to the supernatant fraction. 

The supernatant fraction (0.1 ml; 200 to 300 ug of 
protein) was incubated with radioactive progesterone 
(2 х 107*M) in the presence of a thousandfold excess 
of either cortisol or progesterone, for 18 hours at 4? C. 
Following the incubation, 0.5 mi of the suspension of 
dextran-coated charcoal was added. The suspension 
was shaken occasionally for 15 minutes in the cold and 
centrifuged at 1,000 g for 15 minutes. 

Radioactivity in the supernatant (0.3 ml) was deter- 
mined by counting in a liquid scintillation counter after 
adding 10 ml of scintillation fluid prepared by mix- 
ing 260 mg of 1,4-bis-2(5-phenyloxazolyl benzene 
(POPOP), 18 gm of 2,5-diphenyloxazole, 2 gm of 
naphthalene, 1 L of toluene, 1 L of dioxane, and 600 
ml of methanol. An aliquot of the 105,000 g superna- 
tant was measured for protein content by the method 
of Lowry and colleagues.!? 


Results 


Since the presence of endogenous progesterone in 
the endometrial tissue would interfere with the binding 
of [H]progesterone with the receptor, the cytoplasmic 
fractions were treated with dextran-coated charcoal be- 
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fore determining the [*H]progesterone-binding activ- 
ity. Results presented in Table I show the effect of . 
charcoal pretreatment of the cytoplasmic fraction on 
subsequent hormone-binding activity. Considerable 
elevation of binding capacity was observed in each case 
following charcoal pretreatment. The variation be- 
tween samples to increase the binding capacity can 
probably be explained by differences in endogenous 
levels of progesterone in the tissues. In view of the 
aforementioned results, the cytosol fractions were pre- 
treated. with dextran-coated charcoal for all subsequent 
measurements of progesterone-binding activity. 

The progesterone-binding activity of proliferative 
and secretory endometria is shown in Fig. 1. The high- 
est binding activity was observed during the late pro- 
liferative and early secretory phases of the menstrual 
cycle. The mean progesterone-binding activity of the 
early proliferative endometria was 160 + 25 fmoles/ 
mg cytosol protein and that of the late proliferative 
endometria was 640 + 855 fmoles/mg cytosol protein. 
The early secretory endometria showed a mean bind- 
ing activity of 824.7 + 169 fmoles/mg cytosol protein 
and the late secretory endometria, a mean binding of 
286 + 78.3 fmoles/mg cytosol protein. 

The ability of hyperplastic endometrial cytosol prep- 
arations to bind [SH ]progesterone is shown in Table 11. 
Both of the hyperplastic endometria that showed low 
progesterone binding were cystic type (85 and 51 
fmoles/mg cytosol protein) The remaining samples 
exhibited binding activities comparable with those of 
the late proliferative phase. 

The progesterone-binding capacities of adenocarci- 
nomatous endometria are shown in Tables III and IV. 
The results are subgrouped according to the histologic 
grade in Grade 1 (well differentiated, Table IIT) and 
Grade 2 (moderately well differentiated, Table IV). 

In both the well differentiated tumors and the mod- 
erately differentiated ones there was a marked varia- 
tion in the progesterone-binding activities of the 
neoplasm. The well differentiated adenocarcinomas 
showed a mean binding activity of 510 fmoles/mg 
cytosol protein. The lowest value obtained was 153 and 
the highest was 858 fmoles/mg cytosol protein. The 
moderately differentiated adenocarcinomas showed a 
mean binding activity of 414 fmoles/mg cytosol pro- 
tein. The lowest value was 192 fmoles/mg cytosol 
protein and the highest value 875 fmoles/mg cytosol 
protein. 


Comment 

Hormone action in target organs is dependent on 
uptake, retention, and metabolism of the hormone in 
the target cell: The cellular mechanism of progesterone 
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Table II. Binding of [H] progesterone by.human endometrium in cystic and adenomatous hyperplasia 


. 


Age - 
: (ут) - Diagnosis 


Progesterone binding 


Patient (fmole/mg cytosol protein) 
А. А. 40 Cystic hyperplasia 432 + 10 
8, Р. 53 Cystic hyperplasia 85+ 6 
R. S. 48 Cystic hyperplasia 58+ 4 
IJ 26 Adenomatous hyperplasia 307+ 6 
A. S. 49 Adenomatous hyperplasia 386+ 7 
Н.М. 48 Adenomatous hyperplasia 365 + 27 
A. P. 45 | - Adenomatous hyperplasia 351+ 9 
N. K. 51 Adenomatous hyperplasia 547 + 41 





Table Ш. Binding of ["H]progesterone by human endometrium in well differentiated 


endometrial adenocarcinomas 





Al 53 IA 
B.W 72 IB 
L.A 83 IB 
M. E 64 п 
P. F -77 IB 
R.L 54 IA 
5.0 62 IB 
S.S 44 I 
T.K 30 IB 
W.B 59 , IB 
J.M 55 IB 


Progesterone binding 


(fmolelmg protein) 


3 845 + 12 

20 | 227 + 15 

30 858 + 10 

9 261+ 8 

13 565+ 5 

22 300 + 51 

6 651 + 39 
Premenopausal 153 + 5 
Premenopausal 873 + 34 
9 155 + 10 

6 : 229 : 25 





Table IV. Binding of [?H]progesterone by human endometrium in moderately differentiated 
endometrial adenocarcinomas 






Patient 

B. - 55 IB 
L. E. 60 H 
M.R 55 IB 
S.M 73 IB 
D.T 69 IB 
B.M 97 IB 
W.E 57. IA 


uptake is apparently mediated by progesterone-bind- 
ing. proteins or receptors, which have a high affinity 
and specificity for progesterone. In this study the cy- 
toplasmic progesterone binding was determined in 
normal endometrial tissue and the endometrium of 
different pathologic conditions. | 
The investigation of progesterone-binding proper- 
ties of endometria from patients with endometrial car- 
cinoma is of special interest since progestational ther- 
apy is one of the primary treatments for patients with 
recurrent or metastatic adenocarcinoma of the endo- 
metrium. Because an objective response is induced in 
` approximately 37% of the patients treated by proges- 
tational therapy, a method for pretreatment determi- 
nation of responsiveness could help to prepare a better 
program of treatment for the individual patient. 






Progesterone binding 
(f mole/mg protein + S.E.M.) 
16 875+ 9 
15 '. 218 € 16 
3 516 + 10 
21 238 + 16 
14 257 + 17 
44 601 + 45 
12 192 + 11 


In our study, the highest level of progesterone bind- 
ing was found in the late proliferative and early secre- 
tory phases of the menstrual cycle. These results agree 
with the findings of Haukkamaa and associates? who 
observed that the highest binding level was observed 
during the late proliferative and secretory phases of 
the cycle. During this part of the cycle the estrogenic 


. effect is at its peak, thus suggesting that normal endo- 


metrium, probably only when primed with estrogen, 
has a specific capacity to bind progesterone in vitro.!6 ?! 
Several investigators have suggested that progesterone 
reduces the number of estrogen-binding sites in nor- 
mal human endometrium.!* 2! There is evidence that 
at physiologic doses, the "priming effect" of estrogen is 
necessary before a progestational effect is noticed. Col- 
lins and Jewkes* and Armstrong and King? have sug- 


- 
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gested that estrogen promotes the intracellular metab- - 


olism of progesterone and facilitates its uptake by cells. 
"The five adenomatous hyperplastic endometria 
showed “significant” progesterone binding, fluctuating 
between 307 fmoles/mg cytosol protein and 547 fmoles/ 
mg cytosol protein. Two of the cystic hyperplastic en- 
dometria showed very low receptor activity (85 and 57 
fmoles/mg cytosol protein) in comparison with the ad- 
enomatous hyperplastic endometria. Lf we use the arbi- 
trary value.of 50 fmoles bound [°H]progesterone/mg 


‚ cytosol protein as the dividing point between high and 


low binding capacities, as was done by Young and as- 
sociates,?? we can see.that even these latter levels are 
high. All values obtained in the hyperplastic tissue are 
comparable to those observed in the late proliferative 
phase of the cycle. 


Haukkamaa and-associates? studied the progester- 


one-binding capacities of endometrium -using the 
technique of equilibrium dialysis. In six samples of en- 
dometrial adenocarcinoma studied, they found no cor- 
relation between the degree of differentiation of the 
tumor and the progesterone-binding capacity. Two of 
the samples, one corresponding to a well differentiated 
adenocarcinoma and one to a moderately differ- 
entiated adenocarcinoma, were completely inactive. On 
the other hand, Young and associates? determined by 
means of dextran-coated charcoal assay the capacity of 


various endometrial cytosol preparations for specific . 


binding of [*H]progesterone. They used ari arbitrary 
value of 50 fmoles bound [*H ]progesterone/mg cytosol 
protein as the breaking point between high and low 
binding capacities. Using this criterion their data sug- 
gested a loss of specific progesterone-binding activity 


_ progressing from the well differentiated to the ana- 


plastic form of endometrial adenocarcinoma. These 
authofs concluded that there was progressive loss of 
specific progesterone-binding activity with the TERIS 
of tumor differentiation. 

Our results, based on the evaluation of 11 well 1 differ- 
entiated and seven moderately differentiated: tumors, 


did not show a progressive loss of progesterone bind- . 


ing with the degree of differentiation of the tumor. It is 
interesting to notice that the lowest value we obtained 
was 153 fmoles/mg cytosol protein and it was a case of a 
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well differentiated adenocarcinoma. The moderately 


differentiated adenocarcinomas showed a mean bind-? 


ing activity of 450 fmoles, whereas the well differ- 

entiated adenocarcinomas showed a mean value of 

510 fmoles. А "M 
We did not find a correlation between the progester- 


one-binding activity of the neoplasm and the post- , 


menopausal age of the patient. Young and associates” 
found that as the age of the cancer patient increases 
progesterone receptor activity in the tumor tissue de- 


creases. Reinfenstein,'* 20 in his study of 314 women 


with advanced adenocarcinoma of the uterine corpus, 
did not find a statistically significant influence of the 


` ages of the women on the incidence of objective re- 


Sponse, or on the average duration of survival from the 
start of the progestational therapy. However, he found 
that with the exception of those with slowly growing 
tumors, younger patients responded to treatment bet- 
ter than the older patients. Iri the present study no 
correlation between the progesterone-binding activity 
and the weight of the patient at the time the diagnosis 
can be made. 

3ased on our study we conclude: (1) Normal endo- 
metrial hyperplastic tissue and carcinomatous tissue 
coatain specific cytoplasmic progesterone receptors. 
(2) The progesterone-binding activity is higher during 
the late proliferative and early secretory phases than at 
other times. (3) Most of the hyperplastic endometria 
and endometrial polyps have a high concentration of 
progesterone receptors, comparable to the levels ob- 
tained during the late proliferative phase of the cycle. 
(4: There is no apparent correlation between the pro- 
gesterone receptor level and the age and weight of the 
patient or the number of years of menstrual cessation. 
(51 There is no apparent correlation between the 
progesterone-binding level and the morphologic de- 
gree of differentiation in Grades 1 and 2 adenocarci- 
nomas of the endometrium. 


The authors thank Dr. George W. Morley, Director 
of the Gynecology-Oncology Program at The Univer- 
sity of Michigan Medical Center for the encourage- 
ment and advice he offered during this study. 
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: Ninety-seven amniotic fluid (AF) specimens, 67 with male fetus-s and 30 with female fetuses, were — . 
obtained by amniocentesis at 14 to 18 weeks of gestation for a:alysis of free and protein-bound 
estrone (E,), estradiol (E;), androstenedione (A), testosterone (^), and progesterone (P). Ten 
maternal plasma (MP) samples of comparable gestational age vere analyzed for the same free and- 

< , protein-bound steroids. Significantly lower total E,, E}, A, and T but not P, levels were found in AF © 
when compared to MP. The percentage of free steroids was higher in AF than in MP, while the 
percentage of specific protein-bound steroids was lower in the AF tnan in MP. Free (unbound) 
steroid levels of E, and P were higher in AF than in MP, whereas levels of E; were lower in AF than 
in MP. The free A and T levels in MP were lower than in AF wth male fetuses, yet higher than in 
AF with female fetuses. Possible biologic activity of steroids inthis fluid may depend on the dynamic 
balance between the free, the specific protein-bound, and the nonspecific protein-bound steroids. 


(AM. J. OBSTET. GYNECOL. 133:666, 1979.) 


THE PRODUCTION of steroid hormones increases 
greatly during pregnancy when compared to produc- 
tion in the nonpregnant state. The placenta plays the 
major role in steroid secretion during the second and 
third trimesters of human pregnancy. Steroid hor- 
mone concentrations in the maternal"? and fetal$^? 
plasma have been examined, yet relatively little infor- 
mation is available regarding steroids in amniotic fluid. 
Plasma proteins, including albumin," testosterone- 
estradiol—binding globulin (TeBG),!! and corticoste- 
roid-binding globulin (CBG),' have been identified in 
amniotic fluid. The unconjugated plasma steroid hor- 
mones are known to be bound largely to proteins, 
either specific binding protein such as TeBG™ and 
CBG," or nonspecific binding protein such as albumin. 
The biologic activity of steroid has been attributed to 


the free'? or the free plus albumin-bound steroid.'® 


During pregnancy the specific steroid binding proteins, 
both TeBG' and CBG," increase in the maternal 


plasma, and the free and the albumin-bound fraction . 
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. O'steroid decrease. Thus the biologically active steroid 


cencentrations lag behind the progressive increase of 
tctal plasma steroid concentration as pregnancy ad- 
vances. In this study we measured the concentration of 
vnconjugated steroid hormones, including estrone 
(Z3), estradiol (Е), androstenedione (A), testosterone 
(T), and progesterone (P), as well as their free and 
protein-bound fractions in the amniotic fluid of mid- 


pregnancy. 


Materials and methods 


Amniotic fluid specimens (n = 97) were obtained 
‘luring midpregnancy (14 to 18 weeks of gestation) by 
amniocentesis for zenetic studies. Following low-speed 
zentrifugation, the cellular sediments were subjected to 
zell culture for karyotype analysis, while the superna- 
zant fluids were stored at —20? C for steroid assay. 

The total concentrations of steroid hormones, in- 
zluding E; E, A. T, and. P, were measured by their 
respective radiommunoassays (RIÀs).5-? These RIAs 


- for plasma steroids were evaluated for application to 


amniotic fluid steroids. Partial purification of P extract 
was carried out by Sephadex LH-20 column chroma- 
tography in benzene: methanol (95:5) system prior to 
RIA. The sensitivity of RIAs was 10 pg/tube for E, and 
E,, 20 pg/tube for A and T, and 50 pg/tube for P. The 
coefficients of variation of intra- and interassay respec- 
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TOTAL CONCENTRATION (pg/ml): Ep Ep, A, T 
TOTAL CONCENTRATION (ng/ml): P 








Ei Ez À T P 





Fig. 1. Mean ( + standard error) concentrations of E,, Ez, A, T, and P in maternal plasma (M.P.) and 
amniotic fluid (4.F.) with male (d) and female (9) fetuses at midpregnancy. t, P « 0.05 when 
comparing the values in MP vs. AF. *, P < 0.05 when comparing the values in AF with male vs. female 
fetuses. . 


Table I. Mean (+ standard error) values of steroid concentration and the percent free and specific 
protein-bound fractions of steroids in amniotic fluid of midpregnancy 







% of Fraction 













Concentration 


(pglml) Specific protein bound . 





Es:rone M 256+ 18 (67)* 28.5 + 1.4 (10) 1.5 + 0.4 (10) 
| F 303 + 30 (29) ` 25.0 + 2.2 (10) 2.1 + 0.6 (10) 
Estradiol M 85+ 5.7 (67) 15,6 + 0.6 (66) 11.1 + 0.7 (61)t 
F 102+ 15 (30) . 14.5 + 0.8 (30) 14.6 + 1.0 (26) 
Ardrostenedione M 658: 33 (63): - 39.3 + 2.7 (10) 1.9 + 0.3 (10) 
F 360+ 28 (29) 27.1 + 2.7 (10) 3.6 + 0.7 (10) 
Testosterone M 277+ 16 (63) 13.6 + 0.6 (66)8 28.5 + 1.0 (60) 
Е 41 + 3.7 (29 > 11.7 + 0.7 (30) 31.7 + 1.3 (26) 
Progesterone M 55,000 + 3,400 (67) 20.6 + 1.2 (10) 3.3 + 0.6 (10)§ 
F 54,000 + 4,500 (30) 20.0 + 1.6 (10) 5.8 + 1.0 (10) 
: *Number of samples analyzed. 
TP « 0.01. 
ФР < 0.001 when comparing values between sexes. 
$Р < 0.05. 
tively were: 6% to 896 and 9% to 119 for estrogens, 7% terone into T fraction. Therefore, a narrower fraction 
to 8% and 10% to 12% for androgens, and 8% and 11% of these steroids (E, Es, and T) was collected to avoid 
for progesterone. The specificity of assay was ascer- > contamination. When known amounts of exogenous 
tained by the antibody specificity, 9 ?? and partial puri- steroids (Е, 200 pg; Е 100 pg; A, 400 pg; T, 100 pg; 
fication was attained by Sephadex LH-20 column and P, 30 ng) were respectively added to 1.0 ml of 
chromatography. The chromatographic systems ap- amniotic fluid, which was subjected to extraction, col- 
plied here were able to remove most of the major umn chromatography, and RIA, the final percertages 
cross-reacting steroids in each RIA system. There was of recovery of added exogenous steroids were: E; 
an approximate 5% mutual crossover of E; and E; and 104% + 4.7% (mean + standard error) (n = 9 in each 


. approximately 1096 to 1596 crossing of dihydrotestos- steroid); Е„ 96% + 4.3%; A, 93% + 3.7%; T, 109% + 
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Fig. 2. The mean ( + standard error) values of the percent fractions of the free and the specific 
protein-bound steroids in maternal plasma and amniotic fl aid of midpregnancy. Abbreviations as in 


Fig. 1. 


5.0%; and P, 112% + 5.4%. In addition, constant 
specific activity of column eluates was achieved in each 
hormone according to the method of Anderson and 
associates.?! The free fraction of steroid was deter- 
mined by equilibrium dialysis? and the specific 


protein-bound fraction was estimated by the specific 


steroid displacement and charcoal adsorption tech- 
nique.” Respective tritiated steroid and the excess 
standard steroid were used to displace the specific 
protein-bound steroid. A solution of charcoal (70 
mg/100 ml) coated with dextran (25: mg/100 ml) was 
used in all the experiments to adsorb free steroid. The 
"specific protein-bound fraction" of plasma steroid 
was defined as the fraction of plasma [*H]steroid that 
can be displaced by the excess amount (more than a 
hundredfold) of the nonradioactive, respective steroid. 
Identification of these specific steroid-binding pro eins 
was not pursued in this study. 

In addition, 10 maternal plasma samples were also 
obtained during midpregnancy and were assayec for 
the same hormonal constituents. Student's t test. was 
used to analyze the differences between mean valaes. 


Results 
Among the 97 amniotic fluid (AF) specimens, tere 


were 67 with a male fetus and 30 with a female f*tus.. 


The sex of the fetus was confirmed by both karyctype 
and postnatal examination. The data were analyzed in 
two groups based on the sex of the fetus. 

Total steroid concentration. The mean ( + standard 


error values of total concentration of E, Е, A, T, and 
P in AF and maternal plasma (MP) are presented in 
Fig. L Since these steroid concentrations in MP during 
pregrancy do not differ between patients having male 
vs. fenale fetuses, ? these 10 samples (six with male 
and “our with female fetuses) were analyzed as a 
grou». 

The E, E, A, and T, but not P, levels in MP were 
signit cantly higher than those in AF. There were also 
signit cant differences of A and T concentrations in AF 
between those patients with male and female fetuses. 
Ther? was minimum overlapping of T levels between 
sexes thus, T in conjunction with karyotype can be 
used to predict sex of fetus. Significant overlapping 
data меге observed in A levels, making this measure- 
ment neither practical nor accurate enough for fetal 
sex orediction. These observations in addition to 
follice-stimulating hormone level in AF have been ana- 
lyzed and published in a separate report? Although 
level: of E; and E; were slightly lower in AF of male 
fetuses than in AF of female fetuses, the differences 
were: not statistically significant. There were no sex- 
relate а differences in the P concentration in the AF. 

Free and protein-bound steroid fractions. All of the 
97 samples of AF were analyzed for the free and bound 
fractons of T and E; A preliminary study suggested a 
lack cf specific binding of E,, A, and P in AF, therefore 
only 10 representative samples from each sex were 
submitted to binding studies. The total.concentrations 


of E, E, A, T, and P in the AF, in addition to the .. 
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FREE CONCENTRATION (ng/ml): P 


Fig. 3. The mean ( + standard error) free concentrations of steroids in maternal plasma and amni- 
otic fluid of midpregnancy. Abbreviations as in Fig.1. 


INDEX CONCENTRATION (pg/ml): Ei, Ez, A,T 








INDEX CONCENTRATION ( ng/ml): P 


T P 


Fig. 4. The mean (+ standard error) index concentrations of steroids in maternal plasma and 
amniotic fluid of midpregnancy. Abbreviations as in Fig. 1. 


percentages of free and specific protein-bound frac- 
tions of tkese steroids, are presented in Table I. There 
were significant high-affinity protein-bound fractions 
identifiable for E;and T but these were minimal for E,, 
A, and P. We found a small, but significant, sex differ- 
ence in the specific protein-bound fractions of E; and 
P and the free fractions of T. 


— ` When compared to MP (Fig. 2), the free fractions of 


all steroids studied in AF were higher than those in MP, 
while the reverse was true for the specific protein— 
bound fractions. 

Free steroid concentration. The free steroid concen- 


‘tration of AF and MP was derived by multiplying the 
‘total concentration by the percent of free steroid. 


Higher free E, and P concentrations were observed in 
AF than in.MP; and only free E; in MP was of consis- 


670 Wu, Mennuti, and Mikhail 


March 15, 1979 
Am. J. Obstet. Gynecol. 
* 


Table П. Mean steroid concentration (pg/ml) in the amniotic fluid and in maternal and fetal plasma 
of midpregnancy 






Estrone 1,281 

Estradiol 3,195 : 85 

Androstenedione 1,426 658 
. Testosterone 840 277 

Progesterone 49,000 55,000 


Legend: UV = umbilical vein, UA = umbilical artery. 
/ 


tently higher concentration than that in AF (Fig. 3). 
The MP free levels of A and T were higher than tkose 
in AF with female fetuses, yet were lower than those in 
AF with male fetuses, although the difference in A-val- 
ues was not statistically significant. Between the sexes, 
only A and T showed significantly higher levels ir AF 
with male fetuses. 

Steroid index concentration. The index concentra- 
tion is defined as the steroid concentration excluding 
the specific protein-bound steroid,'®i.e., it includes the 
free and the nonspecific protein-bound steroid. This 
index concentration is considered to be the ‘bio- 
logically active" steroid concentration.'9 This parame- 
ter was calculated by the following formula: 

Index concentration = Total concentration x 
(1 — % Specific protein-bound steroid). 

A higher index concentration of E, Е, A, and 7, but 
lower P, was noted in MP than in AF. Sex differences 
were again observed only for androgens, i.e., A ind Т 
(Fig. 4). Although the index concentration of A n MP 


is higher than that in AF with male fetuses, this differ- 


ence was not statistically significant. Similarly, there was 
no statistically significant difference in P index cencen- 
tration between MP and AF with female fetuses, in 
spite of the higher value observed in the latter. 

The accuracy of prediction of fetal sex on the basis of 
free and/or index T concentration in AF was sirnilar to 
but not better than that of total T concentration. 


Comment 


Numerous steroid hormones have been idenzified in 
the amniotic fluid.” The source of these steroids is 
not well defined, although they may origina-e from 
fetal urine, or by direct permeation through the 
chorioamniotic membrane. The dissimilarity of the ste- 
roid profiles observed in maternal or fetal plasma and 
amniotic fluid tends to suggest that each steroid hor- 


Amnictic fluid 


Fetal iie 


6,600 (UV) E 
800 (UA) 
3,200 (UV) 
102 9,1008 2,800 (UVY 4,0408 
300 (UA)? 
1,200 (UV) 
360 z 5 S" 
41 1,7208 = 5008 
2,490! 2907 
54,000 BAS = es 


mone behaves differently from the others in its trans- 
port and metabolism. Most steroids in amniotic fluid 
are found in the conjugated form.?* ?* Fetal tissues of 
midpregnancy are known to be highly active in sul- 
foconjugation. Absence of sulfatase in the amnion, but 
not in the chorion,” may further explain the accumu- 
lation of sulfoconjugated steroids in the amniotic fluid. 

The estrogen concentration in maternal and fetal 
plasma is much higher than that in the amniotic fluid of 
midpregnancy (Table II). The higher estrogen concen- 
tration observed in the plasma of the umbilical vein as 
compared to that of the umbilical artery? suggests pla- 
cental secretion of estrogen. In spite of higher E; vs. E, 
levels found in the MP, a reverse relationship (i.e., E, 
higher than E; level) has been observed in the fetal 
plasma and amniotic fluid. In a placental perfusion 
study, androgens and estradiol were readily con- 
verzed into estrone; thus more estrone than estradiol 
was formed in the placenta. 

The significantly higher T levels in amniotic fluid 
with a male fetus observed in this study confirm the 
recent reports.?*: 3? Similar results, ie. high T level in 
male fetus, have also been found in fetal plasma? and 
have been attributed to fetal testicular secretion of T 
under the influence of human chorionic gonadotro- 
pin.* 3! T determination in the amniotic fluid during 
midgestation has become a useful adjunct to the Кагус- 
type for fetal sex determination in genetic counsel- 
ing.?* 29. 30 The higher level of A in the amniotic fluid 
with a male fetus, compared to that with a female fetus, 
may also suggest the testicular source of this androgen, 
although comparable data of A in E fetal plasma are 
not available. 

The consistently higher A levels in comparison to T 
levels, observed in the amniotic fluid support the con- 


'cept that the placental 178-hydroxylase enzyme seems 


to favor oxidation of both estrogen and androgen. 


‘ 


ae 
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The progesterone level in amniotic fluid is compa- 
rable to that in both maternal and fetal plasma. This is 
distinctly different from androgen or estrogen. The 
placenta is the major source of progesterone produc- 
tion during pregnancy. Thus, direct secretion of pro- 
gesterone by placenta into the amniotic cavity is a pos- 
sibility. The role of P in amniotic fluid is not clear; 
however, evidence of a specific progesterone-binding 
protein in the amniotic membrane?? supports specula- 
tion concerning a possible biologic function. 

The protein concentration in the amniotic fluid is 
approximately one tenth that of the maternal plasma.!? 
Probably the bulk of proteins in the amniotic fluid are 
maternal in origin. 34 Specific proteins, such as 
TeBG'! and CBG," in addition to albumin”? have been 
identified in amniotic fluid. Lower TeBG has been 
found in the cord blood than in maternal blood.* 
TeBG in amniotic fluid may be further lowered by a 
dilution effect of fetal urine. A much higher percent- 
age of free fraction of all steroids found in the amniotic 
fluid as compared with maternal plasma is explainable 
by :he lower protein concentration in the amniotic 
fluid. Specific steroid-binding proteins, such as TeBG 
for E; and Т, and possibly CBG for P, possibly result in 
the specific protein-bound fractions observed in this 
study. The negligible protein-bound fractions of E, 
and A in the amniotic fluid suggest that specific binding 
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protein for these steroids is either not present or not 
measurable in amniotic fluid of midpregnancy by cur- 
rent techniques. The higher binding of T than Ezin the 
same amniotic fluid is possibly due to their differing 
affinities to TeBG. The significantly lower Ezbound 
fractions in the AF with a male fetus than that with 
female fetus may be attributed to the higher T level 
and displacement of bound E, from binding sites of 
TeBG. The fraction of P possibly bound to CBG in AF 
showed a significant difference between sexes. 

In spite of the higher total E, concentration in the 
MP than in AF, the free E, level is higher in AF. This is 
because a larger fraction of E, in the AF is not protein 
bound. Free levels of both A and T in AF of тае. 
fetuses, but not female fetuses, are higher than those in 
MP, confirming the fetal testicular origin of these ste- 
roids. In spite of comparable total P levels in AF and 
MP, the free P concentration in AF is much higher than 
in MP. Perhaps this high free P level in AF may play a 


"significant role in controlling myometrial activity’? dur- 


ing gestation. 

As pregnancy advances, the steroid production from 
the fetoplacental unit increases, while protein concen- 
tration in the AF gradually decreases.!? Therefore, the 
biologically active steroids in the AF during late gesta- 
tion may increase continuously and their biologic roles 
may also become significant. 
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20a-Hydroxysteroid oxidoreductase activity and 
20a-dihydroprogesterone concentration in human 
placenta before and after parturition 


JUAN С. DIAZ-ZAGOYA, M.D.* 
WALTER G. WIEST, Pu.D. 
FERNANDO ARIAS, M.D., Pu.D., F.A.C.O.G. 


St. Louis, Missouri 


The objective of this investigation was to determine if decreased biosynthesis or increased 
catabolism of progesterone (P) during labor was responsible for the decreased concentration of 
hormone observed in the human placenta after labor and vaginal delivery. No significant difference 
was found in P biosynthesis by placental tissues examined before and after labor as evidenced by a 
similar activity of 38 -hydroxysteroid dehydrogenase :A5-isomerase. In contrast, there was a marked 


increase іп P catabolism during labor, as shown by a significant (p < 0.05) change in placental 
20o-hydroxysteroid oxidoreductase activity which increased from 835.5 + 103 (mean + SEM) 
pmoles of 20a-dihydroprogesterone (20a-DHP) generated per milligram of protein per hour before 
labor to 1,160.4 + 101 pmoles/mg/hr after labor. A similar significant (p « 0.02) increase in enzyme 
activity was noticed in parallel assays of the reverse (20a-DHP — P) reaction. As a consequence of 
increased P catabolism, placentas after labor had a 20a-DHP concentration of 63.7 + 9.5 

(mean + SEM) ng/mg protein, a value which was significantly (p « 0.05) larger than that found 
before labor (37.8 + 8.3 ng/mg protein). These changes resulted in a modification of the placental 
tissue P/20a-DHP ratio which decreased from 2/1 before to 1/1 after labor. The results indicate that 
the catabolism of P to 20a-DHP increases significantly during human parturition. This phenomenon 
mav be of importance in the mechanism of initiation and continuation of labor. (AM. J. OBSTET. 


GYNECOL. 133:673, 1979.) 


A SIGNIFICANT BODY of scientific information indi- 
cates an essential role for progesterone (P) in the main- 
tenance of pregnancy as well as the importance of P 
withdrawal in the mechanism of initiation of parturi- 
tion in most mammalian spedes. In the human, evi- 
dence for a decrease in P levels in the maternal circula- 
tion before or during labor is contradictory. However, 
several investigators! ? have demonstrated a significant 
drop in P concentration in human placental tissue ob- 
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tained after labor and vaginal delivery as compared 
with the P content of similar tissue obtained before the 
onset of parturition. The mechanism of this decrease in 
placental P concentration is unclear but there is evi- 
dence* ? suggesting that an increase in P binding ca- 
pacity of the fetal membranes at the end of gestation 
could induce an effective "in situ" P withdrawal. In this 
work we have investigated two alternative hypotheses 
(decreased biosynthesis and increased catabolism) 
using cell-free preparations of placental tissue obtained 
from normal patients at term before and after labor. 
Since previous studies? have shown that the main 
product of P in human placental incubations is 20a- 
dihydroprogesterone (20a-DHP), our study of the 
catabolism of the hormone was limited to the analysis 
of the reaction leading to formation of this compound. 


Material and methods: 


Tissue preparation. Placentas were obtained im- 
mediately after labor and vaginal delivery in 14 pa- 
tients or after elective repeat cesarean section in 10 
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Table I. 20a-HSDH activity in placental tissue and 
fetal and maternal blood (direct reaction 
P — 20a-DHP)* 





. Radioactivity 20a-DHP: 

| % recovered (pmoles/mg 

Sample as 20a-DHP qproteinlhr) 
Cord blood 1.35 

Maternal blood: 

Antepartum Б 0.33 2.80 
Post partum 0.42 .9.25 
Placental tissue, 31.11 809.80 


100,000 х g supernatant 


Е + 
*Data from a single patient delivered by cesarean section 
before labor. п i 


Table II. 20a-HSDH activity іп different subcellular 
fractions of human placenta (direct reaction: 
P — 20a-DHP)* 






Radioactivity 20a-DHP 
% recovered (pmoles/mg . 
Subcellular fraction as 200-DHP protein/hr) 
Homogenate 20.69 688.6 
Mitochondria 1.30 615.7 
Microsomes : '3.27 950.3 
110,000 x g supernatant 17.74 1,828.8 


*Data from a single placenta obtained after labor and 
vaginal delivery. 


patients who were not in labor. All patients were of 
similar gestational ages (37 or more weeks) at the time 
of delivery with the exception of four patients who 
were delivered vaginally at 12, 16, 24, and 33 weeks of 
gestation. 

The tissue was placed immediately in ice-cold 0.996 
sodium chloride, rinsed several times, and blotted dry. 
The fetal membranes and all visible connective tissue 
were removed by sharp dissection. The tissue was ho- 
mogenized (1:4 weight/volume) in 0.25M sucrose, pH 
7.4, using two 10 second pulses of a PUC-2-110 Poly- 
tron homogenizer at a setting of seven. The tempera- 
ture was maintained at 4° C during the procedure. 
The homogenate was centrifuged at 800 x g for 10 
minutes at 1? C, and the supernatant fraction was suc- 
cessively centrifuged at 10,000 x g (10 minutes) and 
110,000 x g (60 minutes) at 1° C, in an L-5-50 
Beckman ultracentrifuge, to obtain a mitochondrial 
pellet and soluble supernatant, respectively. 

'Ihe mitochondrial fraction was resuspended in 
1 volume of solution containing 0.006M sodium deoxy- 
cholate, 0.05M Nas,HPO, pH 9.5, with 30% glycerol, 
and stirred for 90 minutes at 4? C. Centrifugation of 
this preparation at 110,000 x g for 90 minutes at 1? C 
yielded a supernatant containing solubilized mito- 
chondrial enzymes? which was used for the assay 
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of 3f-hydroxysteroid dehydrogenase: A?-isomerase 
(38-A*HSDH). Р 
The protein content of the different subcellular 


fractions was determined using the Folin phenol ге-` 


agent? with human serum albumin as the standard. 

Incubations. Incubations were carried out irt 20 ml 
glass vials. To assay the direct reaction catalyzed by 
20a-hydroxysteroid oxidoreductase (20a-HSDH), that 
is, progesterone to 20a-DHP, each vial contained 1 ml 
of 110,000 g supernatani, 10 moles NADPH, 1 pCi 
(20 nmoles) 4-'*C-progesterone, and 2 ml 0.004M 
MgCl;, 0.04M nicotinamide, 0.05M phosphate buffer, 
pH 7.4. To assay the reverse reaction (20a-DHP > 
progesterone) each vial contained 1 ml of supernatant, 
5 umoles NADP, 2 ml 0.1M Tris-HCl, 0.04M cysteine 
(fresh) buffer, pH 8.0, and 0.1 aCi (40 nmoles) 1,2- 
3H-pregn-4-ene-3-one-20a-ol. In both reactions the in- 
cubation time was 1 hour, at 37? C, in a shaking bath at 
60 cycles per minute with air as the gas phase. To assay 
20a-HSDH activity in maternal and cord blood, whole 
blood collected in heparinized tubes was substituted for 
the 110,000 x g supernatant. Mixtures containing 
buffer, radioactive labeled substrate, and cofactor, but 
not tissue, were incubated in parallel as controls. 

For the assay of 3-A5HSDH activity each vial con- 
tained 1 ml of solubilized mitochondrial enzymes, 0.60 
што1еѕ NAD, 2 ml 0.05M phosphate buffer, pH 9.5, 
0.05 wCi (10 nmoles) 4-*C-pregnenolone, and 0.15 
moles of unlabeled progesterone which was used as а 
trap. The reaction was stopped at 0, 5, 10, and 15 
minutes by addition of 5 volumes of dichloromethane 
and the amount of 'C-progesterone generated was 
measured. The quantity obtained at time 0 minutes was 
subtracted from the other values. 

Extraction, purification, and identification of ra- 
dioactive compounds. The enzymatic reactions were 
stopped by- the addition of 5 volumes of dichloro- 
methane to the incubation mixtures, and the aqueous 
and organic phases were separated by centrifugation. 
After two more extractions with dichloromethane (re- 
covery 84.3%), the combined extracts were dehydrated 
with NaSO, filtered, evaporated to dryness, and redis- 
solved in 5 ml of absolute ethanol. Measured aliquots 
(25 ul) of organic extracts plus pure carriers were 
placed on thin-layer chromatography (TLC) plates 
(Eastman chromagram, 100 д thick) and developed 
using three solvent systems: n-hexane:ethyl acetate 
(3:1, v:v); n-heptane:ethyl acetate (5:3, v:v); and 
benzene: acetone (4:1; v:v). Steroids were visualized 
with ultraviolet light after spraying with 0.2% 2'7'-di- 
chlorofluorescein in methanol or with I, vapors and 
scraped into scintillation vials for determination of ra- 
dioactivity in ап LS-330 Beckman spectrometer as dee 
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Table III. 200-НЅРн and 38-A*HSDH ‘activity in placentas from normal patients before and after labor 








200-HSDH 


Bezore labor 853 + 103 
(n = 10) 
: р < 0.05 
After labor 1,160 + 101 
` (n= 10) 


NS, Not significant. 


scribed elsewhere.!! The radioactivity associated with 
the marker steroids was computed and expressed as a 
fraction of the total radioactivity recovered. To calcu- 
late the enzymatic conversion rates the concentration 
of endogenous tissue progesterone and 20e-DHP was 
taken into consideration using the following formula: 


fractional conversion per hour x pmolestotalsubstrate _ 
mg protein 


pmoles product/mg protein/hr. 


The criteria for the identification of metabolites 
were: (1) comigration with standards in three different 
TLC solvent systems, (2) derivative formation (acetyla- 


tion and oxidation), and (3) recrystallization with stan- : 


dards to constant specific activity. 

Determination of endogenous placental concentra- 
tion of progesterone and 20a-DHP. Fractions were ex- 
tracted with dichloromethane as previously described 
or with petroleum ether (10 volumes, three times). 
With both solvents, recovery was evaluated by the ad- 
dition of 5,000 dpm of radiolabeled progesterone and 
20a-DHP to the subcellular fraction before extraction. 
The organic extract was chromatographed on a Seph- 
adex LH-20 column using as eluent isooctane : ben- 
zene:methanol (85:15:5). Progesterone’ and 20a- 
DHP” concentrations were determined by radioim- 
munoassay using antibodies which showed 1% or less 
cross-reaction with other steroids. The intra-assay co- 
efficient of variation for the progesterone and the 
20a-DHP assays was «596. Interassay variation was 
13% for both steroids. 

Substrates. The following substrates were obtained 
from New England Nuclear: 4-'*C-progesterone (spe- 
cific activity 56.16 mCi/mmole), 4-'*C-pregnenolone 
(specific activity 55.7 mCi/mmole), 1,2--H(N)-pregn- 
4-ene-3-one-20a-ol (specific activity 49.28 Ci/mmole), 
and .1,22H(N)-progesterone (specific activity 52.26 
Ci/mmole). 

Reference steroids. Pregnenolone was obtained 
from Sigma Chemical Co., and pregn-4-ene-3-one- 
20a-ol, pregn-4-ene-17a-01-3,20-dione, pregn-4-ene- 


Direct reaction - Reverse reaction ; 
(pmoles/mg protein/hr) (+ SEM) (nmoles/mg protein/hr) (+ SEM) 





38-ASHSDH 
(nmoles/mg protein/hr) (+ SEM) 


4.34 + 0.58 10.73 + 1.95 
р < 0.02 NS 
6.84 + 0.42 12.15 + 3.36 


Table IV. Endogenous P and 20a-DHP content 
and their ratios in placentas from normal patients 
before and after labor 

















P 
(mean + SEM) 


20a-DHP 
(mean + SEM) 


(ng/mg protein) | (ng/mg protein) 
Before labor 75.6 + 11 37.8 + 8.3 2:1 
(n = 10) 
NS р < 0.05 
After labor 73.0 + 19.9 63.7 + 9.5 1:1 
(n = 10) 


17a, 20a-diol-3-one, 5a-pregnan-36-ol-20-one, and 
5a-pregnan-3,20-dione were obtained from Steraloids, 
Inc. 


Results 


20a-HSDH activity. The activity of this enzyme was 
high in the placental tissue and minimal in maternal 
blood or umbilical cord blood (Table I). The enzyme 
was present in all placental subcellular fractions but 
the highest specific activity corresponded to the 
110,000 x g supernatant fraction (Table II). The per- 
cent transformation of P — 20a-DHP (i.e., 20a-HSDH 
activity increased with advancing gestational age: 
8.33%, 14.06%, 14.0%, and 19.50% in placentas ob- 
tained at 12, 16, 24, and 33 weeks of gestation. 

There was a significant increase in 20a-HSDH activ- 
ity in placental tissues obtained after labor and vaginal 
delivery when compared with the activity of tissues ob- 
tained before labor in normal patients undergoing 
elective repeat cesarean section (Table III). This en- 
hancement was apparent in assays of the direct reaction 
(P — 20a-DHP), an increase from 853.5 + 103 (SEM) 
pmoles/mg protein/hr before labor to 1,160.4 + 101 
(SEM) pmoles/mg protein/hr after labor (p « 0.05), as 
well as in incubations designed to test the reverse reac- 
tion (20a-DHP — P), where the activity went from 
4.34 + 0.58 (SEM) nmoles/mg protein/hr before labor 
to 6.84 + 0.42 (SEM) nmoles/mg protein/hr after labor 
(p « 0.002). 
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38-A*HSDH. Measurements of the activity of this 
enzyme revealed that the ability of the placental tissue 
to synthesize P was not altered by labor (Table 111). In 
fact, the values obtained, in normal patients before 
labor (10.73 + 1.95 [SEM] nmoles P synthesized/mg 
protein/hr) and after labor (12.15 + 3.36 [SEM] 
nmoles P synthesized/mg protein/hr) were similar. 

Placental P and 20o-DHP concentrations. The tis- 
sue concentration of P was lower but not significantly 
different after (73.02 + 19.9 [SEM] ng/mg protein) 
as compared to before (75.60 + 11.0 [SEM] ng/mg 
protein) labor. Thus, the enhanced 20a-HSDH activ- 


ity found after labor was not the consequence of an . 


increase in substrate concentration 
(Table IV). 

The increase in 20a-HSDH activity in placental tis- 
sue from normal patients after labor was reflected in a 
higher placental content of 20a-DHP. Placentas from 
normal patients before labor had a mean 20a-DHP 
concentration of 37.8 + 8.3 (SEM) ng/mg protein, a 
value which increased to a mean of 63.7 + 9.5 (SEM) 
'ng/mg protein in the tissues examined after parturition 


(p « 0.05). 


endogenous 


The lack of variation in endogenous placental P and : 


the increase in 20a-DHP found in normal patients 
after labor resulted in a change in the P/20a-DHP tis- 
sue ratio from 2/1 before to 1/1 after labor. 


Comment 


We have demonstrated that increased P catabolism, 
as manifested by enhanced "in vitro" activity of 20a- 
HSDH and the corresponding accumulation of 20a- 
.DHP in the placental tissue, occurs during normal 
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labor. P biosynthesis, however, remains unaltered dur- 

ing labor, as evidenced by the lack of change in 38- 
A*HSDH 'activity. 

-The values found for the dg of 20a-HSDH in 
this investigation are two to three times larger than 
those reported by Milewich and associates? and the de- 
terminations of placental P content gave values roughly 
one half-of those reported by these investigators. The 
difference in enzymatic activity may be accounted for 
by considering that their incubations lasted only 15 
minutes (initial reaction velocity measurements) and 
their results per hour were obtained by computation 
while our results correspond to the actual findings after 
60 minutes of incubation. The difference in endoge- 
nous P content of the placental tissue may reflect dif- 


ferences in the sensitivity and specificity of the radio- 


immunoassays used in the two institutions. Our values 
are very similar to those reported by Csapo and 
Pulkkinen’ in a different study done at this institution. 


The full significance of the increase in 20a-HSDH _ 


activity and the resulting decrease in the P/20a-DHP 
ratio found in placentas from normal patients after 
term labor is unclear. We believe that continuous and 
progressive tissue P withdrawal via its degradation to 
20a-DHP is an important event in the initiation and 
continuation of labor. This seems to be the case in the 
rat, where P withdrawal is coincident with increased 
peripheral levels of 20a-DHP before parturition.’ 
Measurements of the P/20a-DHP ratio in blood and 
tissues of patients in premature labor and of patients 
with complications of pregnancy altering the placenta 
(research that is now in progress) will help to evaluate 
the importance of this pathway in the human. 
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Research to date suggests that 


reducing dosage may reduce risk ^ 


OVCON-35 provides effectiveness 


21 peach tablets of norethindrone 0.4 mg and pri estradiol 0.035 mg. 
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No hypertension 


m No hypertension developed in 564 normo- 
tensive women during 44 months of one study? 
i No hypertension was observed in 1,925 of 
1,970 women during original clinical experience4 
ш Blood pressure did not increase during 8-18 
months of OVCON-35 therapy in four women 
who were initially hypertensive? 

па Eighty-four women with histories of toxemia 
of pregnancy showed no significant differences 
in blood pressure from 480 women with normal 
pregnancy histories ® 


II Prevalence of hypertension increases with 
longer oral contraceptive use and age 


tdefined as a sustained increase over 140/90 mm Hg 

*Reports of serious and minor adverse reactions have followed all 
oral contraceptive use. Physicians should remain alert to their 
earliest manifestations and if the reaction is serious, should 
avoid any oral contraceptives. Contraindications, warnings, pre- 
cautions, adverse reactions, etc., in the Brief Summary on the 
last page of this ad should be considered. 


No significant adverse 
changes in weight, plasma 
insulin levels, blood glucose 
values, or fasting triglyceride 
and cholesterol levels ina 
preliminary prospective study*’ 
“Although these data are very preliminary in 
that they represent only a small number of 
women (seven) treated for only a short period 
of time (6 months), they are exciting, for they 
suggest that perhaps oral contraceptive devel- 
opment has reached a stage where some of the 


adverse effects have been greatly reduced or 
eliminated:"® 





and reduced dosage" 


E OVCON-35 appears to permit Low incidence of breakthrough 
prompt return of bleeding and spotting 
endometrial function’ m In one study with OVCON-35, the incidence 
m |n 125 randomly selected women, endome- of breakthrough bleeding was 9.1% and that of 
trial biopsies performed during the luteal phase spotting was 4.7% during the first cycle of 
of the first postcontraceptive cycle after up to therapy; the incidence decreased to 3.2% and 
36 months of therapy, showed no inactive 1.9%, respectively, by cycle 395 
endometria iB Overall clinical experience with OVCON-35 
ш No amenorrhea was seen, although mean (20, 230 cycles) shows an average combined 
cycle length for the first postcontraceptive cycle incidence of breakthrough bleeding and spot- 
was slightly prolonged ting of 16.2%* 


W It cannot be assumed that amenorrhea will . “ . 
not occur in any patient population using oral Provides "method effectiveness 


contraceptives that does not differ from 
published method effectiveness 
rates of higher-dose products’ ° 


i Pregnancy rate of 0.21 (Pearl Index, method 
effectiveness) in one study of 700 patients 
completing 17,294 cycles* 

m Method effectiveness of 0.41 (Pearl Index) 
and a use-effectiveness of 1.36 (Pear! Index) in 
20,230 cycles in original clinical trials* 
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Cigarette smoking increases the risk of serious cardiovascular side effects from oral 
contraceptive use. Women who use oral contraceptives should be strongly advised notto smoke. 
Use of oral contraceptives is associated with increased risk of several serious conditions. 
including thromboembolism, stroke, myocardial infarction, hepatic adenoma, gallbladder 
disease, hypertension. Practitioners prescribing oral contraceptives should be familiar with the 
following information relating to these risks. 








1) Thromboembolic Disorders and Other Vascular Problems. An increased risk of thromboembolic and 
thrombotic disease associated with use of oral contraceptives is well established. Threesprincipal 
studies in Great Britain and three in tne United States have demonstrated an increased risk of fatal and 
nonfatal venous thromboembolism and stroke. both hemorrhagic and thrombotic. These studies 
estimatethat users of oral contraceptives are4 to 11 times morelikely than nonusersto develop these 
diseases without evident cause. Іпа study of cerebrovascular disorders in women with and without 
predisposing causes. it was estimated that the risk of hemorrhagic stroke was 2.0 times greater than 
nonusers and the risk of thrombotic stroke was 4to9 5times greater An increased risk of myocardial 
infarction associated with the use of oral contraceptives has been reported. Studies conducted inthe 
United Kingdom found that the greater the number of underlying risk factors for coronary artery 
disease (cigarette smoking. hypertension. hypercholesterolemia, obesity. diabetes. history of 
preeclamptic toxemia) the higher the risk of developing myocardial infarction. regardless c! whether 
the patient was an oral contraceptive user or not. Oral contraceptives, however. were found to bea 
clear additional risk factor. In terms of relative risk, it has been estimated that oral contraceptive users 
who do not smoke (smoking considered a major predisposing condition to myocardial infarction) are 
about twice as likely to have a fatal myocardial infarction compared to nonusers who do nat smoke 

Oral contraceptive users who smoke have about a 5-fold increased risk of fatal infarction compared to 
users who do not smoke but about a 10- to 12-fold increased risk compared to nonusers wao do not 
smoke The amount of smoking is a very important factor British investigators concluded that the 
risk of thromboembolism including coronary thrombosis is directly related to the dose ofestrogen 
used in oral contraceptives preparations containing 100 mcg or more of estrogen were associated 
with a higher risk of thromboembolism than those containing 50-80 mcg. of estrogen The relative 
risk of thromboembolic disease associated with progestin-only oral contraceptives has not been 
determined. Cases of thromboembolic disease have been reported in women using progestin-only 
products. and they should not be presumed to be risk-free. The overall excess mortality rate annually 
from circulatory diseases for oral contraceptive users was estimated to be 20 per 100.000 (ages 
15-35. 5/100 000. ages 35-44, 33/100.000: ages 45-49. 140/100.000). the risk being 
concentrated in older women. in those with a long duration of use, and in cigarette smokers. The 
highest risk was found in heavy cigarette smokers (15 or more cigarettes per day) who used oral 
contraceptives and were aged 40 or older. Women who smoke should be advised not tc use oral 
contraceptives. The use of oral contraceptives in women over age 40 with other risk factors is not 
recommended. The mortality associated with all of the methods of birth control is low compared to 
the risk of childbirth. with the exception of oral contraceptive users who smoke and are over age 40 

The lowest mortality is associated with the condom or diaphragm backed up by early abortion. The 
risk of thromboembolic and thrombotic disease associated with oral contraceptives increases with 
age after approximately age 30 and for myocardial infarction is further increased by hypertension 

hypercholesterolemia. obesity. diabetes, or history of preeciamptic toxemia. and especially by 
cigarette smoking. The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g . thrombophlebitis, pulmonary embolism, cere- 
brovascular insufficiency, coronary occlusion. retinal thrombosis and mesenteric thrombosis) 

Should any of these occur or be suspected. the drug should be discontinued immediately Itfeasible 

oral contraceptives should be discontinued at least 4 weeks before surgery of a type associated with 
an increased risk of thromboembolism or prolonged immobilization. 2) Ocular Lesions There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associate: with the 
use of oral contraceptives. Discontinue the medication if there is unexplained sudden or gradual 

partial or complete loss of vision; sudden onset of proptosis or diplopia. papilledema. or retinal 
vascular lesions. and institute appropriate diagnostic and therapeutic measures 3) Carcinoma 

Long term administration of either natural or synthetic estrogen in certain animal species mcreases 
the frequency of carcinoma of the breast, cervix. vagina and liver In humans. one study investigated 
the first 21 cases of endometrial adenocarcinoma in women on oral contraceptives reported to a 
registry Of those women without predisposing risk factors for this disease. nearly all occurred in 
women who had used a sequential oral contraceptive. No evidence has been reported suggesting an 
increased risk of endometrial cancer in users of conventional combination or progestin-only oral 
contraceptives. No increase in breast cancer in women taking oral contraceptives has been reported 
although one study reported an increased risk of breast cancer in subgroups of women treated using 
oral contraceptives with documented benign breast disease There is at present no confirmed 
evidence from human studies of an increased risk of cancer associated with oral contraceptives 

Close clinical surveillance of all women taking oral contraceptives is essential In all cases of 
undiagnosed persistent or recurrent abnormal vaginal bleeding. appropriate diagnostic measures 
should be taken to rule out malignancy Women with a strong family history of breast cancer or who 
have breast nodules. fibrocystic disease or abnormal mammograms should be monitored with 
particular care if they elect to use oral contraceptives 4) HepaticAdenoma Benign hepatic adenomas 
have been found to be associated with the use of oral contraceptives One study reporteda higher risk 
associated with oral contraceptive formulations with high hormonal potency Although benign and 
rare. hepatic adenomas may rupture and may cause death through intra-abdominal hemorrhage 

This has been reported in short term as well as long term users of oral contraceptives Two studies 
relate the risk with duration of contraceptive use. the risk being much greater after 4 or more years of 
oral contraceptive use While hepatic adenoma is a rare lesion it should be considered in women 
presenting abdominal pain and tenderness. abdominal mass or shock Afew cases of hepatocellular 
carcinoma have been reported in women taking oral contraceptives The relationship of these drugs 
to this type of malignancy is not knownat this time. 5) Usein Pregnancy. Birth Defects in Offspring and 
Malignancy in Female Offspring. Fetal abnormalities have been reported to occur in the offspring of 
women who have taken progestogens and/or estrogens during pregnancy It has been shown that 
lemales exposed in utero to diethylstilbestrol. a nonsteroidal estrogen have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare A high 
percentage of such exposed women (30% to 90%) have been found to have epithelial changes of the 


vagina and cervix. Although these changes are histologically benign it is not known whether this 
condition is a precursor of vaginal malignancy. Male children so exposed may develop abnormalities 
of the urogenital tract. Similar data are nct available with the use of other estrogens*but it cannot be 
presumed that they would not induce similar changes. The data suggest that the risk of limb reduétion 
defects in exposed fetuses is somewhat less than 1 in 1000 live Qjrths. In the past, female sex 
hormones have been used during pregnancy in an attempt to treat threatened or habitual abortion 

There is considerable evidence that estrogens are ineffective for these indications and there is no 
evidence from well-controlled studies that progestins are effective for these uses. Increases in 
chromosomal aberrations have been reported in women who become pregnant soon after ceasing 
oral contraceptive therapy Embryos with these anomalies are virtually always sffontaneously 
aborted. Whether thereisan overall increase in spontaneous abortion of pregnancies conceivéd soon 
after stopping oral contraceptives is un«nown. It is recommended that for any patient Who has 
missed two consecutive periods, pregnancy should be ruled out before continuing the contraceptive 
regimen. If the patient has not adhered to the prescribed schedule, the possibility of pregnancy 
should be considered at the time of the first missed period and further use of oral contraceptives 
should be withheld until pregnancy has been ruled out. If pregnancy is confirmed the patient should 
be apprised of the potential risks to the fetus and the advisability of pregnancy continuation should be 
discussed in light of these risks. It is also recommended that women who discontinue oral 
contraceptives with the intent of becoming pregnant use an alternate form of contraception for a 
period of time before attempting to conceive. Many clinicians recommend three months 

Administration of progestin-only or progestin-estrogen combinations to induce withdrawal bleeding 
should not be used as a test for pregnancy. 6) Gall Bladder Disease. Studies have reported an 
increased risk of surgically confirmed gallbladder disease appearing after one year of oral 
contraceptive use and doubling of the risk after 4 or 5 years of use. 7) Carbohydrate and Lipid 
Metabolic Effects. A decrease in glucose tolerance has been observed in a significant percentage of 
patients on oral contraceptives. For this reason, prediabetic and diabetic patients should be carefully 
observed while receiving oral contraceptives. Increased serum levels of triglycerides and total 
phospholipids have been observed in oral contraceptive users. The clinical significance of this 
observation is unknown at this time. 8) Elevated Blood Pressure. An increase in blood pressure has 
been reported in women receiving oral contraceptives. The prevalence of hypertension in oral 
contraceptive users may be no higher than nonusers in the first year of oral contraceptive use but 
increases with longer exposure and in the fifth year of use is two and one-half to three times the 
reported prevalence in the first year. Women who previously had hypertension during pregnancy may 
be more likely to develop elevation of blood pressure when given oral contraceptives. 9) Headaches 

The onset or exacerbation of migraine or development of headache of a new pattern which is re- 
current. persistent or severe. requires discontinuation of oral contraceptives and investigation of the 
cause. 10) Bleeding Irregularities. Breakthrough bleeding. spotting and amenorrhea are frequent 
reasons for patients discontinuing oral contraceptives In breakthrough bleeding. as in all cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in mind. In undiagnosed 
persistent or recurrent abnormal bleeding from the vagina. adequate diagnostic measures are 
indicated to rule out pregnancy or malignancy. If pathology has been excluded, time or change to 
another formulation may solvethe problem. Changing toan oral contraceptive with a higher estrogen 
content. while potentially useful in minimizing menstrual irregularity. should be done only if 
necessary since this may increase the risk of thromboembolic disease. Women with a past history of 
oligomenorrhea or secondary amenorrhea or young women without regular cycles may have a 
tendency to remain anovulatory or to become amenorrheic after discontinuation of oral contracep- 
lives. Women with these preexisting problems should be advised of this possibility and encouraged 
to use other contraceptive methods. 11) Ectopic Pregnancy. Ectopicas wellas intrauterine pregnancy 
may occur in contraceptive failures. However. in oral contraceptive failures. the ratio of ectopic to 
intrauterine pregnancies is higher than in women not using oral contraceptives since the drugs are 
more effective in preventing intrauterine rather than ectopic pregnancy The higher ectopic- 
intrauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives. 12) BreastFeeding. Asma fraction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The long-range effect to the nursing 
infant cannot be determined at this time 

Precautions: 1) A complete medical and family history should be taken prior to the initiation of oral 
contraceptives Examination should include special reference to blood pressure. breasts, abdomen 
and pelvic organs. including Papanicolaou smear and relevant laboratory tests. As ageneralrule. oral 
contraceptives should not be prescribed for longer than 1 year without another physical examination 
being performed. 2) Under the influence of estrogen-progestogen preparations, preexisting uterine 
leromyomata may increase in size. 3) Patients with a history of psychic depression should be 
carefully observed and the drug discontinued if depression recurs to a serious degree. 4) Because 
oral contraceptives may cause some degree of fluid retention, conditions which might be aggravated 
by fluid retention, such as convulsive disorders, migraine syndrome. cardiac or renal insufficiency or 
asthma require careful observation. 5) Patients with a past history of jaundice during pregnancy have 
an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice 
develops in any patient receiving such drugs, the medication should be discontinued. 6) Steroid 
hormones may be poorly metabolized in patients with impaired liver function and should be 
administered with caution in such patients. 7) Oral contraceptive users may have disturbances in 
normal tryptophan metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is yet to be determined. 8) Serum folate levels may be depressed by oral 
contraceptive therapy. This may complicate subsequent pregnancy with regard to folate deficiency 
9) The pathologist should be advised of oral contraceptive therapy when relevant specimens are 
submitted. 10) Certain endocrine and liver function tests and blood components may be affected by 
estrogen-containing oral contraceptives: a. Increased sulfobromophthalein retention. b Increased 
Prothrombin and factors VII. VIII, IX, and X; decreased antithrombin 3; increased norepinephrine- 
induced platelet aagregability. c. Increased thyroid binding globulin (TBG) leading to increased 
circulating total thyroid hormone, as measured by protein-bound iodine (PBI). Т, by column. or T, by 
radioimmunoassay. Free T, resin uptake is decreased, reflecting the elevated TEG, free T, 
concentration is unaltered d Decreased pregnanediol excretion e Reduced response to 
metyrapone test 

Information for the Patient: Detailed Patient Labeling has been prepared for use by the patient and has 
been made available for distribution by the pharmacist 

Drug Interactions: Reduced efficacy and increased incidence of breakthrough bleeding have been 
associated with concomitant use of rifampin. A similar association has been suggested with 
barbiturates. phenylbutazone. phenytoin sodium and ampicillin 

Adverse Reactions: An increased risk of the following serious adverse reactions has been associated 
with the use of oral contraceptives (see Warnings) Thrombophlebitis. pulmonary embolism, 
coronary thrombosis. cerebral thrombosis, cerebral hemorrhage. hypertension, gall bladder 
disease, congenital anomalies. There is evidence of an association between the following conditions 
and the use of oral contraceptives. although additional confirmatory studies are needed: Mesenteric 
thrombosis, benign hepatomas. neuro-ocular lesions, e.g.. retinal thrombosis and optic neuritis 
The following adverse reactions have been reported in patients receiving oral contraceptives and are 
believed to be drug related: Nausea and/or vomiting. usually the most common adverse reactions 

occur in approximately 10% or less of patients during the first cycle (Other reactions, as a general 
rule. are seen much less frequently or only occasionally.); gastrointestinal symptoms (such as 
abdominal cramps and bloating): breakthrough bleeding: spotting; change in menstrual flow; 
dysmenorrhea; amenorrhea during and after treatment; temporary infertility after discontinuance of 
treatment: edema. chloasma or melasma which may persist; breast changes (tenderness. 
enlargement. and secretion). changein weight (increase or decrease): changein cervical erosion and 
cervical secretion: possible diminution inlactation when given immediately postpartum; cholestatic 
jaundice. migraine. increase in size of uterine leiomyomata; rash (allergic); mental depression. 
reduced tolerance to carbohydrates; vaginal candidiasis. The following adverse reactions have been 
reported in users of oral contraceptives. and the association has been neither confirmed nor refuted 

Premenstrual-like syndrome. intolerance to contact lenses. change in corneal curvature (steepen- 
ing). cataracts. changes in libido. chorea. changes in appetite. cystitis-like syndrome. headache 

nervousness. dizziness, hirsutism. loss of scalp hair. erythema multiforme. erythema nodosum. 
hemorrhagic eruption. vaginitis. porphyria. impaired renal function 

Acute Overdosage: Serious ill effects have not been reported following acute ingestion of large doses 
of oral contraceptives by young children Overdosage may cause nausea. and withdrawal bleeding 
may occur in females * 
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dn this controlled PPA of betamethasone administratión to pregnani rhesus monkeys, using 
dosages per gram of fetal body weight similar to those reported:in several human clinical studies, 
the most significant fetal pulmonary changes observed were increases in maximum lung volumes. 
The fact that comparabie increases in peak volumes were demonstrated on saline fillirig supports 
our contention that these changes are related primarily to lung ‘structural alterations rather than 
surfactant effects. Additional findings іп the treated animals included reduced fetal head — 
circumference, thymus weight, adrenal weight, placental weight, and maternal postoperative weight 
and increased fetal hepatic weight. Any of these. glucocorticoid-induced changes could portend 
serious side effects. Further studies are needed to delineate the risk: benefit ratio of such treatment. 


(AM. J. OBSTET. GYNECOL: 133:677, 1979.) 


Previous STUDIES have demonstrated that antena- 
tally administered glucocorticoids reduce the incidence 
of the respiratory distress syndrome (RDS).' However, 
the precise mechanism of action and the risks of such 
therapy have not been clearly delineated. Most previ- 
ous studies have suggested that glucocorticoids en- 
hance fetal lung surfactant production.! However, re- 
cent studies by Knelson? and Johnson and associates” in 
the ovine fetus and by Russell and colleagues‘ in the 
rabbit fetus failed to demonstrate lung changes consis- 
tent with increased surfactant activity. Instead, the 
major effect on lung recoil properties appeared to be 
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an increase in lung volume. Drug or species differences 
may have accounted for these discrepancies. 

However, in our recent study in which pregnant 
rhesus monkeys were treated with betamethasone.for 
72 hours, the most striking fetal lung alteration noted 
again was a marked increase in maximum pulmonáry 
volume. Few, if any, alterations in pulmonary surfac- 
tant characteristics (extract surface tensions, lung 
phospholipid concentrations, or amniotic fluid leci- 
thin/sphingomyelin (L/S) ratios) were demonstrable. 
These findings implied that the major effect of be- 
tamethasone is on lung tissue elements with minimal 
effects on alveolar surfactant.* | 

In addition, the previous study provided evidence of 
the multisystemic effect of glucocorticoids in that dif- 
ferences in adrenal, hepatic, and placental weights 
were observed in the treated fetuses. : 

The purpose of the present study was; (1) to investi- 
gate further tbe possibility that the principal effect of 
betamethasone on the fetal lung is to iricrease lung vol- 
ume rather than to increase surfactant concentrations 


. and (2) to investigate the effects of betamethasone 


administration on other fetal organ systems. 
Characteristics of lung air filling and saline filling 

have been used to differentiate the various components 

of pulmonary elastic recoil. Whereas air filling charac- 
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Table I. Mean bd weights and lengths 


Group I: Treated 13 days Group П: Treated 3 days 


Fetal body weight 


277.9 + 36.8* 
(gm) | 4) 

Sex ratio (M/F) 3/1 
Crown-heel length 25.5 +17 
(cm) -> i ; (4) 
Crown-rump length 17.2 + 0.8 

(cm) (4). 
Amniotic fluid L/S 0.9 + 0.3 . 
25k : (3) 
|: AW/BW (mg/gm) 0.49 x: 0.007 
e (4) : 
Thymus weight/body 0.75 + 0.1 
weight (mg/gm) (3) 
Liver weight/body — 
weight (gm/gm) 
*Mean + S.D. 


TNumber assessed. \ 


Table П. Correlation coefficients 


AWIBW :| p 


Fetal lung maximum air volume —0.66 «0.01 * 
gm body weight* ` 

Fetal lung maximum saline —0.66 . «0.01 
volume gm body weight* 

Fetal thymus weight* 0.615 «0.05 

Maternal postoperative weight* 0.55 «0.05 

Fetal head circumferencet 0.59 «0.025 


*Includes Groups I, II, and III. 
T Includes Groups I and III (II excluded). 


teristics are attributed to alveolar surfactant and tissue . 
elastic properties, fluid-filling characteristics are attrib- ` 
uted exclusively to tissue elastic properties. A compari- — 


son of air- and fluid-filling characteristics should de- 
lineate the major component responsible for observed 
increases in lung capacity. 

Previous animal studies have indicated that glucó- 


corticoid therapy is capable of affecting fetal body ' 


weight, brain size, thymus size, adrenal size, placental 
size, and liver size.* In addition, maternal size has been 
reported to be affected by prolonged glucocorticoid 


therapy.” Accordingly, it was decided to compare these ` 


various 
animals. 


measurements in treated and untreated 


Methodology 


.Sixteen pregnant rhesus monkeys with known lengths 
of gestation were used for these studies. The determi- 
nation of the duration of pregnancy and the care of the 
pregnant animals have beer described previously.’ All 
rhesus monkeys were delivered at 132 days' gestation. 
In an attempt to investigate dose-response relation- 
ships, two treatment regimens were studied. Four 
mothers received 2 mg of betamethasone intramus- 
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Grcu II: Controls 
804.4 + 35 


316 + 37.3 
(4) 2 (8) 
1/8 5/5 * 
95.9 x 1.5 26.9 + 1.0 
(4) - (8) 
17.2 + 0.9 174 + 1.0 
(4) (8) 
0.4 + 0.2 | 0.5 + 0.2 
(4) (8) 
` 0.71 + 8.13 : 9.79 + 0.22 
(4) (8) 
3.0 € 0.7 3.45 * 0.9 
. (4) (8) 
0.054 + 0.007 0.037 + 0.015 
(4) (8) 


cularly daily for 13 days and four received 2 mg of 
betamethasone intramuscularly daily for 3 days prior 
to delivery. Four mothers received equal volumes of 
isotonic saline intramuscularly daily for 13 days and an 


additional four received equal volumes of isotonic sa- 


line intramuscularly daily for 3 days. Delivery was ac- 
complished by cesarean section in all cases, according 
to the previously described anesthetic and operative 
techniques.’ After the amniotic fluid samples were ob- 
tained, the fetal trachea was clamped, immediately 
upon delivery and before the fetus had an opportunity 
to breathe. Death occurred shortly thereafter. | 

All of the following were determined without prior 
knowledge as to which animals had been treated with 
betamethasone: maternal postoperative body weigh 
fetal body weight, crown-rump length, head cir- 
cumference, thymus weight, adrenal weight, trimmed 
placental weight, and liver weight; amniotic fluid L/S 
ratios; and fetal lung air-filling and saline- ipi 
pressure-volume studies. 

The amniotic fluid samples were processed and the 
L/S ratios determined as previously described. 

Pressure/volume (P/V) studies.. The fetal thorax 


. was opened and the trachea was dissected free and 


cannulated. The lungs were then degassed and air P/V 
studies were done with the lungs positioned in the tho- 
racic cavity unrestricted by the chest wall. The proce- 
dure used for air P/V studies has been previously re- 
ported.? Following the air P/V curves, the lungs were 
degassed again and the saline volumes determined with 
the same linear displacement transformer used for the 
air P/V curves. Tracheal fluid pressure was measured 
with the same pressure transducer located as close as 
possible to the trachea, the level of which served as the 
zero pressure reference. Saline-filling studies were 


done at the same rate as that utilized in the air P/V * 


мч 
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B animals did not correlate significantly with the maxi- ` 
mum air lung volume or maximum saline lung volume. 
per kilogram of body weight nor with the adrenal 


= 


Number 6 


studies. The ventilation histories were identical for all 

animals. In the previous study, lung air volumes were ` 
"expressed per gram of lung wet weight. However, in : 
the current study, because of the residual saline left in | 
the lungs at the end of the saline P/V studies, we could | 


not express lung volumes per gram of lung wet weight. 
Instead, lung volumes were expressed per kilogram of 
body weight or per centimeter of body length. After 
the various measurements and analyses were com- 
pleted, the treatment schedules were obtained and the 
animals were assigned to their respective groups as fol- 
lows: Group I, treated with betamethasone for 13 days; 
Group II, treated with betamethasone for 3 days; 
Group Ша, treated with saline for 13 days; Group 
IIIb, treated with saline for 13 days. Student's t test was 
utilized to determine differences in mean values. In the 
following statistical analysés, no significant differences 
were noted between Group. Ша and Group IIIb. 
Therefore, they are considered together as. one group 
of eight control animals (огур III). 


Results 
. Mean body weights and lengths are given in Table.I. 


The mean body weight of Group I was not significantly ‘ : 
less than that of Group II or Group III. No еен 


іп body lengths were noted. 

Amniotic fluid L/S ratios. The mean L/S ratio for 
Group I was significantly higher than that for Group II 
(p < 0.025) and Group III (p « 0.01) (Table I). How- 
ever, the mean value for Group II was not significantly 
different from that of Group III. The L/S values for all 


weight/body weight ratios (AW/BW). 


Air P/V studies. The maximum air inflation volumes ._ 


at a transpulmonary pressure of 40 cm of water were 
significantly greater in Group I (p < :005) and Group 
II (p < .025) than those in the control group (Group 
ПІ) (Fig. 1). The animals treated for 13 days (Group 1) 
tended to have a lung volume larger than that of the 
animals treated for 3 days (Group II), but the differ- 
ence was not statistically significant. For all animals, the 


maximum air volumes per kilogram of body weight 


correlated significantly with the AW/BW (Table II). 
There was a trend toward more air trapping in the 
animals treated for 13 days (Fig. 2), but no significant 
increases in residual lung volumes оп -deflation were 
noted in either treated group when the volumes were 


expressed as a percentage of the maximum lung vol- ` 
ume (Figs. 2 and 3). The animals treated for 3 days had ` 


proportionate residual volumes at zero transpulmo- 
nary pressure that were significantly less than those of 
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| Fig. 1. The mean maximum air volumes per kilogram of body 


weight for the fetuses treated for 13 days (Group I) and for 
the fetuses treated for 3 days (Group II) were significantly 
higher (p < 0.005 and p < 0.025, respectively) than the values 
fór the control population. 
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Fig. 2. The mean proportionate lung volumes expressed asa- 


percentage of total lung volume tended to be higher in the 


animals treated with betamethasone for 13 days than inall of 
the control animals, but these differences were not statistically 


E зїдтїйсапї:. 


the control group (p < 0.05; Fig. 3). This difference 


is opposite to that expected from increased alveolar 
surfactant. | 

Saline P/V азабы ыйн. Significant increases in' 
the maximum saline inflation volumes were noted for 
the animals treated for 3 days (p « 0.025) and those 
treated for 13 days (p « 0.005) as compared to the con- 
trol animals (Figs. 4 and 5).-Again, the animals treated 
for 13 days tended to show an increase slightly greater 
than that observed in the animals treated for 3 days, 
but the differences between these two groups were not 
significant. The maximum saline volumes per kilogram 


. 680 Johnson et al. 


AIR DEFLATION CURVES 


*---- GROUP IL BETAMETHASONE X 3 DAYS 
0—0 GROU? Ш SALINE X 3-13 DAYS 


{+ 2 SEM 


100. 


80 


60 


40 


% LUNG AIR VOLUME -DEFLATION 








poem y иш] 
10 20 30 40 
TRANSPULMONARY PRESSURE CM H20 


Fig. 3. The proportionate lung volumes expressed as a per- 
centage of peak lung volume were not significantly increased 
in the animals treated with betamethasone for 3 days com- 
pared to all of the saline-treated control animals. 
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Fig. 4. The peak saline volumes per kilogram of body weight 
for the animals treated for 13 days (Group I) were sig- 
nificantly higher than those observed in the control animals 
(Group III) (p « 0.005); this was also true for animals treated 
for 8 days (Group II) (p « 0.025). 


of body weight correlated significantly with the corre- 
sponding AW/BW for all fetuses studied (Table II). 
The peak saline volumes were consistently greater 
than the peak air volumes. A portion of the increased 
saline volume was due to alveolar trapping or to leak- 
age out of the lung. as evidenced by our inability to 
recover all of the saline at end deflation. The config- 
uration of the saline deflation curves suggests the 
absence of any major leak (Fig. 5). However, we also 
calculated the peak saline volume minus the residual 
volume and expressed it per kilogram of body weight. 
Under these circumstances, the adjusted maximum sa- 
line volumes per kilogram of body weight for Group I 
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Fig. 5. The mean changes in saline volume on deflation are 
depicted for the animals treated with betamethasone for 3 
days and the saline-treated animals. Although there is a ten- 
dency to more trapping on deflation in these saline studies as 
compared to the air studies, the proportionate saline volumes 
on deflation were not significantly larger in the treated ani- 
mals than in the untreated control group. 


(49.5 + 5.9 ml) and Group II (47.5 + 5.4 ml) were not 
significantly different from the corresponding peak air , 
volumes for Group I (51.2 + 10.0 ml) and Group П 
(43.5 + 8.7 ml) (Fig. 1). Е 
Morphometric studies. Among the animals treated 
for 13 days, the head circumferences (Fig. 6), the 
trimmed placental weights (Fig. 7), the thymus weights 
(Fig. 8), the adrenal weights (Fig. 9), the thymus 
weight/body weight ratios (TW/BW) (p < 0.005), the 
AW/BW ratios (Table I), and the maternal postopera- 
tive body weights (Fig. 10) were significantly less than 
those observed in the control population. In addition, 
the animals treated for 13 days had weights sig- 
nificantly less than those observed in the animals 
treated for 3 days in the following: trimmed placental 
weight (p « 0.025) (Fig. 7); thymus weight (p « 0.005) 
(Fig. 8); adrenal weight (p « 0.005) (Fig. 9); TW/BW 
(р < 0.005); and AW/BW (р < 0.025) (Table D). The 
liver weights of Group I were not available for analyses. 
Among the animals treated for 3 days (Group П), the 
trimmed placental weights (Fig. 7) were significantly 
less and the liver weights were significantly more (Fig. 
11) than those observed in the control animals. The 
head circumferences (Fig. 6), the thymus weights (Fig. 
8), the adrenal weights (Fig. 9), the AW/BWs (Table I), 
and the maternal postoperative body weights (Fig. 10) 
all tended to be less than those observed in the control 
animals, but differences were not significant. | 
The AW/BWs for all animals correlated significant 
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Fig. 6. The animals treated for 13 days (Group I) had head 
circumferences that were significantly less than those of the 
control animals (Greup III) (p « 0.005). 
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Fig. 7. The animals treated for 13 days (Group I) had pla- 
cental weights significantly less than those of the control ani- 
mals (Group ПІ) (p < 0.005), as did the animals treated for 3 
days (Group II) (p « 0.01). 


ly with thymus weights and maternal postoperative 
weights (Table II) but not with trimmed placental 
weights or head circumferences. The correlation with 
the latter was significant when Group II was excluded 
(Table II). 


Comment 


Adverse fetal effects of steroid therapy have been 
reported in previous animal studies.” * 8 Several inves- 
tigators have considered similar untoward complica- 
tions unlikely in the human species, since the dosages 
reported in prior animal studies were thought to be 5 
to 100 times those used in human patients." 5 

+ ' The total betamethasone dosages selected for this 
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Fig. 8. The thymus gland weights of the animals treated for 
13 days (Group I) were significantly less than those of the 
animals treated for 3 days (Group II) and the control animals 
(Group III) (p « 0.005). 
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Fig. 9. The adrenal weights of the animals treated for 13 days 
(Group I) were significantly less than those of the animals 
treated for 3 days (Group II) and the control animals (Group 
III) (p « 0.005). 


rhesus study approximate total dosages used clinically 
if one assumes that the body weight of the rhesus fetus 
is about one fifth that of the human fetus. Although the 
regimen of Liggins® (12 mg of betamethasone in- 
tramuscularly daily for 2 days) probably is utilized most 
often in clinical circumstances, steroid dosages have 
been suggested in other human studies that were 
fivefold that used in this rhesus study. Ohrlander and 
co-workers? and Anderson and associates!! in separate 
studies reported the use of 12 mg of betamethasone 
daily for 3 days (total dosage 36 mg). Ballard and co- 
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Fig. 10. The postoperative maternal body weights of the ani- 
mals treated for 13 days (Group I) were significantly less than 
those of the control animals (Group III) (p < 0.05). 
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Fig. 11. The fetal liver weights of the animals treated for 
3 days (Group II) were significantly greater than those of the 
control animals (Group III) (p < 0.01). : : 


workers?? suggested that 12 mg of betamethasone for 
four doses (48 mg) might increase the effectiveness of 
this medication in reducing the incidence of RDS. 
Caspi and associates" in their clinical study advocated 
4 mg of dexamethasone intramuscularly three times a 
day for a maximum of 7 days (84 mg total dosage). 
Lomuto and Larquia reported a clinical study in 
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which 12 mg of betamethasone was administered every 
12 hours for a maximum dosage of 120 mg in some 
patients. Finally, the regimen of Bureau and col- 
leagues? (12 mg of betamethasone daily for 2 days, 
followed by 12 mg once weekly until delivery) might 
result in a total dosage in excess of 130 mg. 

The steroid dosages used in this rhesus study do not 
appear proportionately greater than those indicated in 
these clinical reports. Whether the extensive changes 
associated with betamethasone treatment will be ob- 
served in the treated human fetus also remains to be 
determined. 

The differences observed in those rhesuses receiving 
26 mg as opposed to those receiving 6 mg of be- 
tamethasone might represent a dose-response relation- 
ship or different effects related to the time in gestation 
when the medication was administered. Several bio- 
chemical studies have indicated the timing of adminis- 
tration may be a factor as important as dose.” ® 16 It is 
not possible to distinguish between these two explana- 
tions within the present study design. 

Lung P/V studies. The air P/V changes in the 
treated fetuses consisted primarily of an increased lung 
volume without significantly increased air trapping on 
deflation. These findings are indicative of alterations in 
lung structure rather than alveolar surfactant. Al- 
though we did not perform lung phospholipid analyses 
in search of further evidence of surfactant alteration, 
we failed to find increased phosphatidyl choline per 
milligram of deoxyribonucleic acid (DNA) in a previ- 
ous study which demonstrated essentially the same 
lung P/V changes.? Increased amniotic fluid L/S ratios 
were. noted in this study, but only in the animals treated 
for 13 days. For all animals studied, the L/S ratios did 
not correlate significantly with the peak air or saline 
lung volumes. These findings suggest that the altera- 
tions in L/S ratio were independent of the alterations in 
peak lung volumes. 

Since saline filling negates surfactant effects, the in- 
creased saline lung volumes observed in the treated 
fetuses strongly support our hypothesis that the effects 
of betamethasone are primarily upon lung structural 
characteristics rather than upon alveolar surfactant. 
Kotas and associates!’ have reported that proportion- 
ate increases in deflation volumes and reductions in 
extract surface tensions occur in the developing rhesus 
fetal lung as much as 10 days before increased lung 
distensibility. This disparity in the time of onset of de- 
velopmental changes supports the hypothesis that the 
increase in lung volumes is related to some matura- 
tional event other than increased surfactant properties. 
Such changes could occur because of a decrease in tis- 


sue elasticity or an increase in the number of inflatable- ү 
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units. The time course of most of these studies appears 


to be too rapid to support the latter possibility. Further . 


discussion regarding the underlying alterations re- 
sponsible for the pulmonary P/V changes are pre- 
sented elsewhere.* 

The increased lung volumes observed in these pre- 
term fetuses might very well explain the reduced inci- 
dence of RDS observed in clinical trials. However, the 
responsible mechanism is important in determining 
immediate or long-term consequences. DeLemos?? re- 
ported that 6-month-old rhesuses exposed in utero to 
dexamethasone .therapy had lung volumes that were 
33% less than those observed in the control animals. 
Accelerated differentiation related to glucocorticoid 
treatment often implies limitation of growth potential. 
It is possible that the increase in fetal lung volume in- 
duced by glucocorticoids is at the expense of limiting 
further volume increase. Glucocorticoids have been 
demonstrated to reduce lung cell numbers in the rabbit 
fetus, although this was reportedly a reversible effect.9 

The reduced AW/BW values in the treated fetuses of 
the study are thought to represent the achievement of 
high plasma betamethasone levels in the fetus, result- 


ing in reduced pituitary secretion of adrenocortico- 


tropic hormone and fetal adrenal hypoplasia. The 
smaller AW/BW noted in the animals treated for 13 
days supports this hypothesis. Although we did not de- 
termine fetal plasma glucocorticoid levels, the sig- 
nificant correlations between AW/BW and peak lung 
volumes, thymus weights, and fetal head circum- 
ferences (Table П) suggest a strong association with 
betamethasone. treatment. | 

Feral adrenal suppression secondary to maternal 
cortisone treatment is thought to be uncommon in the 
human fetus since the active glucocorticoid cortisol is 
mosty bound to transcortin.® However, both be- 
tamethasone and dexamethasone are not bound to 
corticosteroid-binding globulin and apparently readily 
cross the placenta.'? Whether suppression of adrenal 
function related to these potent glucocorticoids can 
cause significant adrenal insufficiency in the neonate 
remains to be determined. — 

Morphometry. Certainly the most disconcerting 
finding in this study was the reduced head circum- 
ference observed in the animals treated for 13 days. 
Similar trends were observed in the animals treated 
for 3 days in this and our previous study.’ Although 
head circumference is a gross measure of brain size 
and does not necessarily indicate functional capacity 
of the central nervous system, glucocorticoids in 
appropriate doses are known to cause a reduction in 


' *Mizner, W., et а: Submitted for publication. 
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brain weight.® Studies in mice indicate that the reduced 
weight i is due to inhibition of cell multiplication. The 
defect in brain growth, particularly in ‘the cerebellum, 
persists into adulthood and is associated with impair- 


ment of fine motor control. Myelination in the brain 


may also be affected by corticosteroids.9 . 
DeLemos'® found that rhesus fetuses treated with 

dexamethasone from 110 to 116 days did not demon- 

strate differences in brain growth one week after ces- 


‘sation of fetal steroid therapy. But by 150 days’ gesta- 


tion these animals had significantly smaller brains and 
lower total brain DNA. At 6 months postnatal age, the 
differences between the treated and untreated groups 
with respect to brain weight, head circumference, and 
: brain. DNA had markedly narrowed.' Even if "catch- 
up" growth should occur, whether or not fine motor 
and neurological function would be preserved remains 
to be determined. We also were unable to demonstrate 
a significant change in head circumference at 3 days, 
but a significant change was demonstrable at 13 days. 
The significant correlation between AW/BW and head 
circurnferences in Groups I and III (Table II), suggests 


` ап association between betamethasone administration 


and reduced head circumference. 

The reduced thymus weights have been reported 
previously with glucocorticoid treatment. Steroid-in- 
duced thymic suppression raises questions about im- 
munologic defenses in the fetus and in the neonate.’ 
The'reduced ‘placental weights of the treated animals 
of this study are in agreement with previous findings.” $ 
Microscopic studies in rats and rabbits have demon- 


` strated trophoblastic degeneration, increased fibrinoid 


deposition, and glycogen depletion in the p'acenta. 
These changes have been interpreted as being indica- 
tive of accelerated "aging." They are thought to be etio- 
logic in the increased incidence of fetal death in utero 


. Observed with maternal glucocorticoid administration 


in these species. Whether these changes might play a 


similar role in the increased fetal mortality rates asso- 


ciated with steroid therapy in pregriant toxemic pa- 
tients remains to be determined.* 

The increased hepatic weights observed in the ` 
treated fetuses also have been reported previously and 
are thought to be related to increased glycogen de- 
position.® Glucocorticoids appear to reduce the periph- 
eral utilization of glucose and the resulting hypergly- 
cemia is thought to contribute to the observed hepato- 
_megaly. The reduced postoperative body weights of 
the treated mothers observed in the present study also 
were suggested in our previous study and have been 
documented i in other species. * These maternal effects 
also may be a consequence of reduced peripheral utili- 
zation of glucose. 
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Sanfacon апа associates? studied the effect of dexa- 
methasone on cell multiplication in the guinea pig fetus 
as measured by thymidine incorporation into DNA. 
They found that dexamethasone administration re- 
duced the production of DNA in the cerebral hemi- 
spheres, the cerebellum, the medulla oblongata, and 
the midbrain. Additional significant reductions were 
noted. in the fetal lungs, kidneys, heart, and adrenals. 
All changes were noted to increase with increasing dos- 
ages of dexamethasone. They found that these effects 


were more pronounced at 3 days than at 24 hours fol- . 


lowing treatment. Whereas normal DNA production 
had returned at 14 days after treatment in the lung, 
kidney, heart, and adrenals, minimal, if any, return of 
DNA production was noted in the brain tissues 14 days 
following treatment. These findings suggest that the 
central nervous system is par ticularly susceptible to the 
growth inhibition promoted by piuccrorieoid therapy. 
Despite the fact that a “catch-up” phenomenon has 
been observed in the lung, liver, and brain, the long- 
term effects of such alterations in cellular multiplica- 
tion within the central nervous system are unknown. 


No definite comment can be made at this time with - 


respect to the safety of glucocorticoid therapy in the 
human fetus and neonate. Fitzhardinge and associ- 
ates?! found that glucocorticoids administered to pre- 
mature infants immediately after birth, although not 
producing a decreased incidence of RDS, were associ- 


ated with increased incidences of gross neurological . 


motor and electroencephalographic abnormalities in 
the survivors at one year. On the other hand, Liggins 
reported that infants treated in utero and examined at 
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4 years of age exhibit no differences in intelligence 
quotient, vocabulary style, or visual perception.? Obvi- 
ously, additional studies are needed to determine the 
effects of these potent glucocorticoids on the human 
fetus and newborn infant. Obstetricians and pediatri- 
cians should be aware of the potential risks of 
glucocorticoid therapy to the human fetus. 

In summary, under the conditions of this study, be- 


tamethasone administered to the .maternal rhesus 


monkeys produced à marked.increase in fetal maxi- 
mum lung volumes. Saline P/V characteristics indicate 
these changes were primarily due to pulmonary tissue 
alterations. Slight increases in alveolar surfactant тау 
have occurred also but were not statistically significant 
as measured by lung functional characteristics. - 

Alterations in fetal head, thymus; adrenal, -and liver 
size and placental size as well as reduced postpartum 
weight in the treated mothers also were noted, demon- 
strating the multisystemic effects of glucocorticoids. 
Whether the fetal changes are permanent and, if so, 
whether they will have any postnatal functional sig- 
nificance are questions of fundamental importance to 
those interested in mechanisms that control growth 
and differentiation. Further studies are needed to de- 
termine the mechanisms of action of glucocorticoids 
and- their risk: benefit ratios in regard to fetal and 
neonatal well-being. 


Appreciation is expressed to Mrs. D. Wheeler for her 
excellent assistance in preparation of the manuscript 
and to Dr. H. William Taeusch, Jr., for his valuable 
assistance in reviewing the manuscript. 
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Effects of maternal smoking on circulating ` | 
catecholamine levels and fetal heart rates 


M. E. QUIGLEY* 

K. L. SHEEHAN 

M. M. WILKES** 

S. S. C. YEN | 

La Jolla, California ; Я ` 


Eight pregnant chronic cigarette smokers were studied after 34 weeks of gestation to determine the 
effects of acute cigarette (two nonfilter cigarettes) inhalation on maternal neuroendocrine and 
cardiovascular changes and on the fetus. Cigarette smoking was found to induce rapid (within 2% 
minutes) elevations in maternal plasma norepinephrine and epinephrine levels and this was 
associated with a rise in maternal pulse and blood pressure. ‘These changes are followed, with a 5 
minute lag time, by a significant increase in fetal heart rate. A relatively slow but sustained 
increase in maternal carboxyhemdglobin (HbCO) concentration occurred. The time course of this 
increase in HbCO did not seem to be responsible for the acute changes in fetal heart rate. ‘Maternal 
cortisol levels also showed a slow but sustained elevation. Our present fi indings, together with data 
obtained from animal models, suggest that cigarette smoking during pregnancy induces fetal 
hypoxia through two independent but additive pathways: (1) An acute effect is caused by nicotine 
activation of adrenergic discharge, resulting in vasoconstriction, a decreased uterine perfusion, and 
a consequent transient fetal tachycardia, and (2) a delayed but prolonged increase in HbCO may 
cause a sustained reduction of fetal oxygenation. (AM. J. OBSTET., GYNECOL. 133:685, 1979.) 


SMOKING DURING pregnancy has been found to be of the cardiovascular and neuroendocrine changes in- 
associated with abortion'^* and several perinatal com- duced by cigarette smoking in women during late 
plications, including low-birth-weight infants," * 39 ' pregnancy. | 

prematurity,’ cleft palate and hair lip,” and increased 

perinatal deaths.” 9: !! However, the underlying mech- Materials and methods 

anisms to account for the deleterious effects of mater- Eight pregnant women who smoked 20 to 40 ciga- 
nal smoking on feta! well-being are unclear. rettes per day were studied following 34 weeks' gesta- 
` The present study was designed to determine some tion. After an overnight fast, patiénts were admitted to 


the Clinical. Research Center, where they were placed 
at bed rest and they remained in a semisupine position 


From the Department of Reproductive Medicine, School of throughout the study. After informed consent was ob- 
Medicine, University of California, San Diego. | tained, an intravenous catheter was inserted into the’ 
Dus bau diu oen by both the National antecubital vein of one arm for blood sampling. An 
Re em Рта Отиде dum, ашотабе bond pressure and pulse recorder was a 
the patient studies was performed in the Clinical Research tached to the opposite arm and an external fetal heart 
Center supported by National Institutes of Health | monitor was applied to the abdomen for continuous 


Research Grant RR-00827. 


recording of fétal heart rate. After 30 minutes of bed 
Sponsored by the Society for Gynecologic Investigation. d 


rest, three basal blood samples were obtained at 10 


s не 5. z dr Wut Ue of р ^ minute intervals. The experiment began by a 10 min- 

oducttve Medicine, School of Medicine, University о : ; ES : 
Сата, San Diego, San Francisco; California ppi 3. ute period of sham smoking using a 8.5 cm section of a 
‘drinking straw. Blood samples were taken at 0, 2%, 5, 

*Research Fellow in Reproductive Endocrinology, 7 i i 

supported by Medical Research Council of Canada. 7%, 10, 12%, 15, 17%, 20, 25, and 30 minutes. All 
*"Research Fellow in Reproductive Endocrinology subjects then smoked two standard nonfiltered 8.5 cm 
Р supported by Rockefeller Foundation Grant RF-75029. cigarettes in 10 minutes. Blood samples during ciga- 
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. Fig. 1. The mean percent deviation (+S.E.M.) of maternal 
pülse, systolic (5) and diastolic (D) blood pressure (BP), and 


blood carboxyhemoglobin (HbCO) during. sham smoking (ss). 


and cigarette smoking (5). A significant increase occurs in 
pulse and diastolic blood pressure (P < 0.01) at 2% minutes, 
systolic blood pressure (P « 0.05) at 5 minutes, and HbCO 
(P « 0.05) at 15 minutes. 


rette smoking were obtained at the same time intervals 
as during sham smoking with additional samples taken 
at 40, 50, and 60 minutes after initiation of cigarette 
smoking. The total amount of blood obtained was less 
than 250 cc per sübject. Maternal pulse rate and blood 
pressure were recorded at 2% minute intervals and 
fetal heart rates were monitored continuously through- 
out the study. 

Blood samples for catecholamine determination 
were collected in a cold heparinized syringe, placed 
into a cold plastic test tube, and immediately cén- 
trifuged at 2,500 rpm and 4° C for 15 minutes; plasma 


was then pipetted off and frozen in plastic test tubes. ' 


Plasma ‘concentrations of norepinephrine, epineph: 
rine, and dopamine were determined by a modified 
isotopic enzymatic assay by use of thin-layer chroma- 
tography." The sensitivity of this assay. is 2 to 10 pg. 
The intra-assay and the interassay coefficients of varia- 
tion are 5% and. 10%, respectively. 

Maternal carboxyhemoglobin (HbCO) concentra- 
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Fig. 2. The mean percent deviation (+S.E.M.) of maternal 


plasma catecholamines during sham smoking (ss) and 
cigarette smoking (s). The bar graph on the right represents : 


‘the mean basal plasma concentration (+S.E.M.) for norepi- 


nephrine (NE), epinephrine (E), and dopamine (DA). A sig- 
nificant increase in NE and E occurs within 2% minutes of 
initiation of smoking (*P < 0.05). 


tions were measured spectrophotometrically using an 
IL 182-CO-Oxinieter. The values. were expressed as. 
the percent of total hemoglobin combined with carbon 
monoxide. Each sample was determined in triplicate. 
Serum human placental lactogen (hPL), estriol (Eg, 
prolactin (PRL); and cortisol concentrations were mea- 
sured by radioimmunoassay. 3-16 Plasma glucose was 
measured by a ferricvanide reductión. method using 
the Technicon autoanalyzer. Statistical analysis was 
performed by analysis of variance or by Student's t test. 


Results 


Smoking, but not sham smoking, induced rapid and 
significant elevations of maternal pulse, blood pres- 
sure, and HbCO concentrations (Fig. 1): The pulse rate 
was significantly increased within 2% minutes (Р <. 
0.01) and reached a mean maximum rise of.37% at 5 
minutes with a gradual return to baseline level by 60 
minutes. Maternal diastolic and systolic blood pressures 
were increased, significantly within 2% and 5 minutes 


Volume 133 
Number 6 


PERCENT DEVIATION 





-20 0 20 40 60 
MINUTES 


Fig. 8. The mean percent deviation (+S.E.M.) and time course 
of fetal heart rate (FHR) and the mean percent deviation of 
norepinephrine (NE), epinephrine (E), and maternal car- 
boxyhemoglobin (HbCO) during and after maternal cigarette 
smoking. There is a significant increase in FHR during the 
first 7% minutes of cigarette smoking (s) (P < 0.05). This is 
followed by a subsequent significant increase in FHR during 
the first 10 minutes following completion of smoking 
(P « 0.05). ` 


after the onset of smoking and returned to baseline 
levels within 10 minutes following cigarette smoking. 
The basal mean (+ standard error of the mean, 


S.E.M.) HbCO concentration was 7.9% + 1.7% and .: 


individual values showed a significant positive correla- 
tion with the average number of cigarettes smoked per 
day (r 0.91, P « 0.001). The HbCO concentration of 
normial nonsmoking pregnant women varies from 
0.4% tc 2.6% while that for chronic smokers varies 
from 2% to 1496. Maternal HbCO concentration 
began to rise shortly after the onset of smoking but did 
not become statistically significant until 5 minutes after 
completion of smoking while maximum maternal con- 
centrations occurred 15 minutes later (Fig. 1). Thereaf- 
ter, HbCO concentrations fell slowly toward basal level. 
The mean (+S.E.M.) basal plasma concentrations 
of norepinephrine (160.2 + 27.6 pg/ml), epinephrine 
(60.0 + 21.8 pg/ml), and dopamine (42.6 + 6.7 pg/ml) 
approximated the values reported for nonpregnant 
„individuals (Fig. 2).!# Significant changes in plasma 
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Fig. 4. The mean percent deviation (+S.E.M.) of maternal 
serum human placental lactogen (HPL), estriol (Ез), prolactin 
(PRL), and cortisol (CORT) during maternal sham smoking 
(ss) and smoking (s). HPL, Ез, and PRL showed no significant 
deviation from the normal range found during the third 
trimester of pregnancy. CORT levels progressively increase 
after initiation of smoking, attaining a significant peak level 30 
minutes after initiation of cigarette smoking. 


catecholamines were found to be associated with 
cigarette smoking but not with sham smoking. The 
percent increments in norepinephrine and epineph- 
rine were statistically significant (P < 0.05) within 2% 
minutes of initiation of cigarette smoking and reached | 


a maximum at 7% to 10 minutes. The mean dopamine 


concentration also increased during smoking but the 
variation was wide and the rise was not statistically sig- 
nificant. A secondary peak for all three amines was 
observed 30 minutes after initiation of smoking, but it 
was not statistically significant. 

- There was a significant increase in fetal heart rates 
during the first 7% minutes of smoking. The time 
course of this increase lagged behind the rise in nor- 
epinephrine and epinephrine levels by 5 minutes. A 
mean peak increase of 23 bpm (17% above basal values) 
occurred 17% minutes after initiation of smoking (Fig. 
3). The fetal heart rate returned to basal values coinci- 
dent with the decline in catecholamine levels, while the 


.maternal HbCO was still increasing. 


The mean (+S.E.M.) concentrations of hPL, E; 
PRL, and cortisol in the basal state were within the 
range normally found during the third trimester of 
pregnancy? 19 With the exception of cortisol, sig- 
nificant deviation from these values was not observed 
during maternal smoking (Fig. 4). The lack of a change 
in hPL confirmed the recent report of Spellacy and 
co-workers.!? During sham smoking, the normal morn- 
ing diurnal decline of cortisol was observed. However, 
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Fig. 5. Proposed mechanisms by which chronic smoking dur- 
ing pregnancy induces fetal hypoxia through two indepen- 
dent but additive pathways. The acute effects resulting from 
cigarette smoking during pregnancy are associated with the 
nicotine-induced activation of adrenergic discharge causing 
vasoconstriction and decreased uterine perfusion. The fetal 
tachycardia demonstrated in this experiment is in keeping 
with a transient fetal hypoxia, but a direct nicotine effect in 
the fetus cannot be excluded. The delayed but prolonged in- 
crease in carboxybemoglobin in the fetal compartment in- 
duces sustained fetal hypoxia. i 


a progressive increase in the mean serum cortisol levels 
occurred after initiation of smoking. The elevated cor- 
tisol concentration persisted over the entire period of 
observation. The mean basal glucose concentration of 
74 + 2 mg/100 ml showed no significant change dur- 
ing cigarette smoking. ; 2E 


Comment 


The present study indicates that cigarette smoking 
during late pregnancy induces acute maternal neuro- 
endocrine and cardiovascular changes and a fetal 
tachycardia (Figs. 1 to 4). There is a rapid (within 2% 
minutes) but brief catecholamine release in the mater- 
nal compartment in response to smoking (Fig. 2). This 
is accompanied by an increase in maternal pulse and 
blood pressure (Fig. 1). The magnitude and duration 
of the increment in catecholamines and cardiovascular 
changes induced.by smoking in the pregnant women 
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observed ia this study are remarkably similar to those 
found in male volunteers by Cryer and associates. e 

The nicotine component of cigarette inhalation ap- 
pears responsible for the rapid catecholamine release 


.and peripaeral vasoconstriction. Nicotine is well known 


to activate the adrenergic system, and the cardiovascu- 
lar chang: s due to inhalation of cigarette smoke can be 
abolished. by adrenergic receptor blockers in chronic 
male smckers.'® A vasoconstrictive effect of catechol- 
amine irfusion on the uterine vascular bed of the 
pregnant ewe has been demonstrated at several labora- 
tories.” ? Thus, the nicotine derived from -cigarette 
smoking-probably results in a diminished uteroplacen- 
tal perfusion consequent to catecholamine release and 
vasoconstriction of the uterine arterial system. The 
onset of-fetal tachycardia within minutes following the 
maternal catecholamine changes (Figs. 1 and 3) is con- 
sistent v ith the development of transient fetal hypoxia 
due to reduced uteroplacental blood flow. It is unlikely 
that the fetal tachycardia is related to a direct action of 
transpl.cental passage of maternal catecholamines. It 
has been shown that metabolic inactivation of catechol- 
amines through deamination and O-methylation can 
be efficiently carried out by the placenta,” and there is 
no sigrificant transfer of labelled norepinephrine from 
humar mother to fetus.?* Moreover, in the rhesus mon- 
key direct administration of epinephriné and norepi- 
nephrne to the fetus is found to produce no change in 
fetal Leart rate or acid-base balance. In contrast, ad- 
тіпіѕ гайоп of catecholamine to the mother results in 


'fetal aypoxia and acidosis. These findings by Adam- 


sons ind colleagues” support our interpretation that 
the -atecholamine-induced fetal hypoxia is due 
prim.rily to the effect of maternal uterine vasocon- 
striccon. | 

Suzuki and co-authors?$ have shown that in the 
rhesas monkey, nicotine crosses the placenta rapidly, 
procuces higher blood concentrations, and disappears 
morz slowly from the fetal circulation than in the ma- 
ternal compartment. Nicotine also crosses the human 
placenta, and fetal cord blood nicotine levels negatively 


‘correlate with the time interval between cigarette smok- 


ing and delivery.” Thus, the possibility that a direct 
nice tine-induced activation of fetal adrenergic system, 
in zldition to the reduced uterine circuation, may con- 
tribute to the development of fetal tachycardia must 
alse be considered. 

in addition to nicotine, cigarette smoking involves 
the inhalation of carbon monoxide with the resultant 
increase in maternal HbCO concentration. The in- 
crease in the fetal heart rate is probably not causally 
reated (Fig. 3) with the rise in maternal HbCO, as 
Lengo and Hil? have demonstrated that in pregnant 
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ewes the transfer of carbon monoxide from mother to 
fetus is minimal during the first hour. There is, how- 
ever, a greater and more sustained increase in HbCO 
after 6 to 8 hours in the circulation of the fetus than in 
the mother. Longo'".has recently reviewed the evi- 
dence-of a close relationship between maternal HbCO 
concentrations and fetal hypoxemia in experimental 
animals. If the same pertains to human beings, a 
chronic decrease in oxygen tension and a sustained 
fetal hypoxemia may result in low~birth-weight infants 
as has been demonstrated experimentally.?? 

The sustained elevation of serum cortisol concentra- 
tion induced by cigarette-smoking in pregnant women 
(Fig. 4) is not related to hypoglycemia since glucose 
concentrations remain unchanged. The cortisol rise 
may be a reflection of a direct effect of nicotine on the 
adrenal steroidogenesis? or а  nicotine-mediated 
central activation of adrenocorticotropic hormone 
(ACTH) release. Since nicotine readily crosses the 
placenta, the likelihood of activation of nicotine recep- 
tors, especially in the brain?" * of the fetus, resulting in 
ACTH release should be ascertained. Whether re- 
peated nicotine activation of the fetal ACTH-cortisol 
system has etiologic significance for some of the fetal 
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complications in chronic smokers is an important un- 
answered question. 

In summary, the findings of the present investigation 
in pregnant women, together with data derived from 
studies in sheep and rhesus monkeys, indicate that 
chronic cigarette smoking during pregnancy probably 
induces fetal hypoxia through two independent but 
additive pathways (Fig. 5): (1) an acute nicotine- | 
induced catecholamine release resulting in episodic 
fetal hypoxia consequent to the maternal vasoconstr.c- 
tion and reduced uterine perfusion and (2) а pro- 
longed increase in HbCO in the fetal compartment re- 
sulting in a sustained fetal hypoxemia. The possibility 
of deleterious effects of nicotine on the fetal brain and 
the inappropriate activation of ACTH-adrenal system 
deserves further detailed investigation. 
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Catechol-O-methyltransferase activity in erythrocytes 
of women taking oral contraceptive steroids 
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We have measured catechol-O-methyltransferase (COMT) activity in erythrocytes (red blood cells, 
RBCs) obtained from 64 women taking orál contraceptive steroids and compared these values with 
those found in RBCs obtained from 73 women using nonsteroidal contraceptives. The COMT 
activity in the RBCs of women taking oral contraceptive steroids and of women not taking 
contraceptive steroids was 9.1 + 0.28 (mean and standard error) and 8.8 + 0.26 nmoles 
2-methoxyestrone x тїгї RBC x hr^', respectively. This difference in the COMT activity in RBCs 
from these two groups of women was not statistically significant. This finding differs from that of 
others who found that COMT activity in RBCs of women taking oral contraceptive steroids was 
greatér than that of women not taking such drugs. (AM. J. OBSTET. GYNECOL. 133:691, 1979.) 


CATECHOL-O-METH YLTRANSFERASE(COMT) cata- 
lyzes the conversion of the catecholamines, viz., dopa- 
mine, norepinephrine, and epinephrine, to their 
methyl ethers.! S-Adenosylmethionine (SAM) is the 
methyl donor and cosubstrate for this reaction. Cate- 


chol-O-methyltransferase activity is found in a variety, 


of tissues, e.g., brain, liver, kidney, and erythrocytes 
(red blood cells, RBCs), and the COMT activity in 
RBCs has been shown to be reflective of the activitv of 
this enzyme in other body tissues.? 

We have found that COMT in RBCs also catalyzes 
the conversion of the catechol estrogen 2-hydroxy- 
estrone (2OH-E;) to its methyl ether(s)? and that the 
COMT activity in RBCs of pregnant women is sig- 
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nificantly greater than that in nonpregnant: women.‘ 
Catechol estrogens are the principal metabolites of es- 
trone and estradiol178 in nonpregnant as well as 
pregnant women.” ê Indeed, over 60% of the estrogens 
in urine may be catechol estrogens or catechol estrogen 
metabolites.” 8 The estrogen component of oral con- 
traceptive steroids is metabolized, in part, through hy- ' 
droxylation at the C-2 position, a reaction that results 
in the formation of catechol estrogens.? 

Ball and associates" found that catechol estrogens 
are competitive inhibitors of catecholamine-O-methy- | 
lation by COMT in human liver tissue, and we have 
found that compared to catecholamines, 20H-E, is a 
preferred substrate for COMT in RBCs (unpublished 
observations). These findings can be taken as evidence 
in support of the possibility that catechol estrogens 
modulate or modify metabolism of the catecholamines. 

Compared to normal persons, COMT activity is re- 
duced in RBCs of women with depression (primary 
affective disorder)! '? but increased in persons with 
schizophrenia" and persons with Down syndrome.'® 
Briggs and Briggs" found that COMT activity de- 
creases progressively in pregnant women as gestation 
advances and that COMT activity is decreased in RBCs ` 
of women taking oral contraceptive hormones. 

The commonality of catecholamine and catechol es- 
trogen metabolism through the reaction catalyzed by 


691 


'692 Bates et al. 


COMT and the apparent increased occurrence of de- 
pression’® !? and hypertension"? in women taking 


oral contraceptive steroids led us to re-evaluate the ' 


findings of Briggs and Briggs” that COMT activity is 
decreased in RBCs of women taking oral contraceptive 
steroids. ` | 


Materials and methods 

Subjects. The subjects participating in this study 
were volunteers chosen randomly from the population 
of the Dallas Maternal Health and Family Planning 
Community Women's Clinics. Blood was obtained 
from 64 women taking oral contraceptives and from 
73 women using nonsteroidal contraceptive methods. 
The women taking oral contraceptives were 23.7 + 
0.64 years of age (mean and standard error) and 
those employing nonsteroidal contraceptive methods 
were 24.0 + 0.73 years of age. The racial composition 
of the two groups of women was as follows: oral 
contraceptive users—69% white, 20% black, and 
1176 Mexican-American; nonsteroidal contraceptive 
users— 6696 white, 19% black, and 15% Mexican- 
American. 

Assay procedure. Seven milliliters of blood were col- 
lected by’ venipuncture in tubes containing 7 mg’ of 
ethylene glycol-bis-(8-àmino ethyl ether) N,N’-tetra- 
acetic acid. The hematocrit was measured on each 
sample of blood. The blood was stored at 4° C until 
assayed for COMT activity, usually within 24 hours of 
collection. Immediately before the assay, the RBCs 
were lysed with. ice-cold distilled water, employing 1 
volume of blood and 4 volumes of water. In the stan- 
dard assay procedure, each reaction vessel contained 
4 nmoles of [6,7 (N) 2H]20H- Е,.(8.5 105 dpm,’ spe- 
cific activity = 100 Ci/mole), in 50 ul of propylene 
glycol-ethanol (1:1 volume/volume), and 1.32 x 107? 
gm NaCl, 6.5 x 1074 gm SAM, and 1.42 x 107* gm 
MgCl, in 450 ul water. The reaction was begun by the 
addition of 1 ml of the blood lysate. The reaction mix- 
ture was incubated for 30 minutes at 37? C in a shaking 
water bath. At the end of the incubation period, 100 ug 
of 2-methoxyestrone (2MeO-E;) containing 2,500 dpm 
of [4-^C]2MeO-E, in 150 pl of ethanol were added to 
each reaction vessel. The product, 2MeO-E,, was ex- 
tracted from the incubation medium with 10 ml of 
ethyl ether, purified ‘by thin-layer chromatography 
(G-254 silica gel) employing dichloromethane : ethyl 
ether (98:2 v/v). After chromatography, 2MeO- E, was 
visualized under ultraviolet light, and eluted from the 
gel with ethyl acetate. The eluate was dried under a jet 
of warm air, and the residue was assayed for radioac- 
tivity by liquid scintillation spectrometry. COMT activ- 
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ity was- expressed as nmoles 2MeO-E, formed/ml 
RBCs/hr incubation. 


Results 


The COMT activity in RBCs of 64 women taking oral 
contraceptives was 9.1 + 0.28 nmoles 2MeO-E, X+ml7! 
RBC X hr^! (mean and standard error). The COMT 
activity in RBCs of 73 women using no contraception 
or nonsteroidal contraceptive methods was 8.8 + 0.26. 
Upon analysis of these data by use of S:iudent's t test, it 
was found that there was no significant difference in 
the mean COMT acüvity in RBCs from these two 
groups of women. 

These data were also analyzed to evaluate the effect 
of long-term administration (more than 3 years) of oral 
contraceptive steroids on COMT activity in RBCs of 
such women. Again, there was no significant difference 
in the COMT activity in RBCs of these women and that 
of women not taking contraceptive steroids. | 


Comment 


Women taking oral contraceptive steroids have an 
increased. incidence of depression and hypertension 
compared to women of similar age who do not take oral.’ 
contraceptive steroids.5? Briggs and Briggs" ob- 
served that RBCs of women taking oral contraceptive 
steroids have less COMT activity than RBCs of men 
and of women not taking such drugs. Our findings 
differ from those of Briggs and Briggs in that we found 
no difference in’ the COMT activity in RBCs of women 
taking and women not taking oral contraceptives. 
There are several possible explanations for these dis- 
parate findings: (1) The COMT activity in RBCs, as 
measured by their assay method, is artifactually de- 
creased by the presence of endogenous Са?*; (2) high 
blank values, generated by other RBC enzymes that 
utilize the radiolabeled methyl group of SAM, obfus- 
cate their results; and (3) the erythrocyte cytosol used ` 
as the enzyme source may have contained catechol me- 
tabolites of contraceptive steroids which might lower 
the apparent COMT activity by competing with the 
catechol substrate, L-noradrenaiin-p-bi-tartrate, which 
they employed. 

Our findings lead us to suggest that oral contracep- 
tive steroid treatment does not alter COMT activity in 
RBCs or, presumably, COMT activity in other tissues. 
However, these findings do not exclude the possibility 
of a modulation of catecholamine metabolism through 
an action of the catechol estrogen metabolites of the 
estrogens contained in oral contraceptive steroids 
through inhibition of catecholamine-O-methylation by 
COMT. It could be hypothesized that the findings af 
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Ultrastructural alterations іп mammary glands of . 


pregnant rats after ovariectomy anc hysterectomy: 
Effect of adrenal steroids and prolactin | 
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Chicago, Illinois 


Pregnant rats were subjected to oophorectomy and hysterectomy (O-H) on the seventeenth day of `. 
pregnancy, a time when serum levels of prolactin, estrogen, and cortcosterone are not substantially 
greater than tha respective levels in nonpregnant -ats. At 32 hours a:ter O-H, serum prolactin and 
corticosterone both rose more than threefold, and lactose appeared n the mammary glands. 
Biopsies of mammary tissue obtained at 8 hour irtervals after О-Н sowed a progressive secretory 
response over 16 hours, similar to that previously shown to occur w thin a period of about 4 hours 
on the last day of pregnancy. Suppression of serum prolactin by ercocriptine administration and 
adrenalectomy 24 hours before O-H each preverited the secretory response. However, some 
differences in the effects of deprivation of the two types of hormones were evident. After cortisol 
acetate administration at O-H, mammary tissue responded rapidly despite adrenalectomy 24 hours 
earlier. It is concluded that simple withdrawal of progesterone is пст sufficient to initiate lactation in 
the pregnant rat; glucocorticoids must be present continuously durrag progesterone withdrawal, and 
prolactin elevation and other: factors present at parturition may be equired as well. (AM. J. OBSTET. 


GYNECOL. 133: 694, 19/93. 


INITIATION OF milk secretion at parturition is associ- 
ated with a loss of estrogen and progesterone and with 
increased availability of glucocorticoids and prolactin 
to the mammary glands.! In the rat, ovariectomy any- 
time after the eighth day of gestation results in an in- 
crease in secretory activity of the mammary glands.? 
After ovariectomy or hysterectomy on day 17 or 18 of 


pregnancy, the lactose content of the glands increases . 


within 36 hours after operation to approximately that 
found 36 hours post-partum in unsuckled g'ands* *; 
casein biosynthesis.is also increased. On tke seven- 
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teerth day of pregnancy serum prolactin is low,® about 
10 ng/ml, and without the diurnal fluctuations present 
dunng the first week of pregnancy.’ The antepartum 
increase in estradiol secretion has not taken place,® ? 
anc the concentrations of glucocorticoids in serum 
hare not yet increased. !! The effect of ovariectomy 
then would be primarily to decrease progesterone from 
the existing high levels. In fact, progesterone replace- 
ment has been shown to prevent the accumulation of 
beth lactose? and casein” after ovariectomy. In this re- 
spect milk secretion after ovariectomy may be inter- 
preted as the ability of an already primed gland to form 
milk products after the inhibitor progesterone is re- 
moved.? '! Conflicting reports, however, exist on the 
effect of ovariectomy on prolactin secretion. =" 

Ultrastructural characteristics of the secretion that 
follows ovariectomy and hysterectomy (O-H) of the 
2regnant rat were studied in an attempt to distinguish 
2ffects of progesterone depletion from other factors 
associated with parturition. We have previously de- 
scribed ultrastructural features of the initiation of milk 
secretion at ринин 
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-Material 


Cortisol acetate was tested and found to be pure by 
chromatography on silica gel thin-layer plates in the 
chloroform-methanol (90:10) solvent system. 2-Br-a- 
ergocriptine (CB-154) was used as supplied by Sandoz 
Pharmaceuticals. 

Diethyl ether was redistilled within 2 days of use. 
Benzene and methanol used for chromatography and 
for dissolving steroid residues for competitive protein- 
binding assays were nanograde (Mallinckrodt). All 
other solvents and reagents were reagent grade. 

Labeled steroids were obtained from Amersham/ 
Searle. [la,2a-*H]Progesterone, [1,2-"H]cortisol, and 


[1,2-"H] corticosterone had specific activities of 53, 40, 


and 48 Ci/mmole, respectively. Aliquots of each prep- 
aration were estimated to be at least 95% pure when 
silica gel thin-layer chromatograms developed in 
the chloroform-ethanol (90:10) solvent system were 
scanned for radioactivity with a recording radiochro- 
matogram scanner. 

3H was counted іп a “diotol”. өнөт of 0.13 and 
2.08 parts by weight of butyl phenylbiphenvlyloxa- 
diazole-1,3,4 (Amersham/Searle) and naphthalene in 
19:10:6 parts by volume of dioxane, toluene, and 
methanol in a liquid-scintillation spectrometer at an 
efficiency of 38%. 


Methods 


Animals. Pregnant rats were purchased from Hor- 
mone Assay Laboratories, Chicago, Illinois. -O-H was 
performed on all rais on the morning of the seven- 
teenth day of pregnancy. Some rats were adre- 
nalectomized 24 hours earlier. Blood samples were 
drawn from the tail vein at O-H and again 32 hours 
later; serum was stored at —20° C for subsequent 
analysis of prolactin, progesterone, and in some cases 
cortisol and corticosterone. Biopsy specimens of mam- 
mary tissue were taken at the time of O-H and 32 hours 
later for lactose determinations and for light and elec- 
tron microscopy. Additional specimens were taken for 
microscopy at 8, 16, and 24 hours. 

In rats given 2-Br-a-ergocriptine (CB-154) 0.34 ml 


of a 0.2 mg/ml solution in 0.9% ‘sodium chloride con- . 


taining 0.5% ethanol was administered subcutaneously 
2 hours before O-H and again 8 and 16 hours after 
O-H. (The latter injections were done immediately 
after mammary gland biopsies were taken.) This dose 
blocks phasic release of prolactin in гаїѕ.!" Cortisol ace- 
tate was suspended, 10 mg/ml, in 0.9% saline contain- 
ing 0.4% polysorbate (Tween 80), 0.5% carboxymeth- 
ylcellulose, and 0.9% benzyl alcohol; each designated 
rat received 0.3 ml intraperitoneally 1% hour before 
O-H. 

Electron microscopy. Biopsy specimens of mam- 
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mary tissue were immersed in Karnovsky's parafor- 
maldehyde-glutaraldehyde fixative in phosphate buf- 
fer, 2 Osm, pH 7.2, for 2 hours at room temperature. 
After tissues were rinsed in phosphate buffer raised to 
a similar osmolality with sucrose, they were postfixed in 
2% buffered osmium tetroxide for one hour. All fixed 
tissues were dehydrated through ascending concen- 
trations of ethanol, transferred to propvlene oxide, 


. and embedded in Araldite 502. Thick sections were 


prepared on a Porter-Blum MT-1 ultramicrotome for 
phase-contrast microscopy. Thin sections were stained 
with lead citrate and examined with a Zeiss EM-9S elec- 
tron microscope. 

Serum steroid assays. One milliliter of thawed 
serum was diluted with 1.0 ml of water. Accurately 
measured amounts of *H-steroids, 3,000-5,000 cpm, 
were added to measure recovery through the puri- 
fication procedure. After equilibration of the tracer 
with the diluted serum for 1 hour at room tempera- 
ture, steroids were extracted with diethyl ether. The 
residue from this extraction was transferred to a 10 by 
120 mm column of Sephadex LH-20 with a small vol- 
ume of benzene: methanol (85: 15); progesterone, cor- 


' ticosterone, and cortisol can all be separated using ben- 


zene: methanol (85:15) for elution. The vclumes col- 
lected for the above steroids were 5 to 9, 10 to 12, and 
13 to 16 ml, respectively. After evaporation of solvent 
from the separated steroids under a stream of nitro- 
gen, each steroid fraction to be assayed was dissolved in 
0.5 ml of methanol. A 0.1 ml aliquot was dried in a vial 
for liquid-scintillation counting to measure recovery of 
the tracer, and additional aliquots, usually 1/10 to !/s 
of the sample, were dried in 12 by 75 mm disposable 


tubes for assay. Progesterone, corticosterone, and cor- 


tisol were assayed by competitive protein-binding 
assays. 

The binding globulin for assay was obtained from 
serum of women in the last month of pregnancy. This 
serum was diluted twofold with water and was stripped 
of endogenous steroids by treatment with activated 
charcoal at 40° C for 30 minutes. The charcoal was then 
removed by filtration of the serum through a sintered 
glass funnel containing a 0.5 cm layer of Celite filter- 
aid. The stripped serum was then diluted to a final 
concentration of 0.4% for cortisol assays and to 0.2% 
for progesterone and Corticosterone assays with water 
and was incubated for at least 1 hour with 8,000 to 
10,000 cpm/ml of the [?H steroid to be assayed before 
1.0 ml aliquots were added to and incubated with the 
samples and standards to be assayed. The samples were 
incubated with this preparation for 1% hour at room 
temperature on a reciprocal shaker and then allowed to 
stand at 4° C for 40 minutes. The test tube rack contain- 
ing the samples was then placed in a water bath con- 
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Table I. Progesterone aid prolactin concentrations in serum and lactose concentrations in mammary 
glands of pregnant rats before and 32 hours after O-H as affected by adrenalectomy, cortisol, and ergocriptine 







Treatment 


Control 240 
66 
220 
Ergocriptine 56 
158 
Adrenalectomy 174 
А 68 
` Adrenalectomy with cortisol acetate . 94 
60 
Table II. Corticosteroids in serum of 
adrenalectomized rats 32 hours after O-H 
Corticosterone Cortisol 
Treatment (ng/ml) (ng/ml) 
Control 249 - 
391 - 
250 - 
, Adrenalectomy 0.5 0.5 
. 3.0 1.0 
Adrenalectomy plus 0.2 4.9 
cortisol acetate 1.2 10.1 


taining ice, and 89 mg of florisil (60 to 100 mesh) was 


` added to samples at 60 second intervals with a cali-. 
brated scoop. After florisil was added to each tube, the. 


tube was mixed on a vortex mixer the speed of which 
had been reduced by a variable rheostat. Slow mixing is 
. necessary to prevent breakdown of Horisil particles. 
After the first tube in the series had stood with florisil 


: for 1 hour, 0.6 ml aliquots were withdrawn from each. 


tube at 60 second intervals in the same order in which 
florisil had been added. The aliquots were added to 

, counting vials with 10 ml of “diotol.” The amount of 
steroid in the samples was calculated by reference to 
assays of standard amounts of pure steroid, including a 
correction for recovery of the samples after puri- 
fication. 


Characteristics of the cortisol assay were: uncor- . 


rected blank, 0.12 + 0.26 (SD) ng; precision (coeffi- 
cient of variation) from duplicate determinations of 40 
samples was +9.4%; accuracy of assaying 100 ng of 
cortisol added to 1.0 ml aliquots of charcoal-stripped 
serum was 101 x 10 (SD) ng; 5096 displacement of 
[^H]cortisol from this 0.4% preparation of serum- 
binding globulin was obtained with 4.6 ng of cortisol. 
Characteristics of the corticosterone and progesterone 
assays have been previously described in detail.!* Using 
the Sephadex LH-20 chromatography system, the 
blanks for recent corticosterone and progesterone as- 
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Lactose 
(umoleslmg DNA) 





After 


l 120 0 0.9 
1 29 100 0 2.0 
3 20 70 0 3.4 
3 15 20 0 0 
9 98 35 0 0 
5 93 200 0 0 
9 45 85 0 0 
4 40 50 0 2.6 
1 45 103 0 2.0 


says were 0 09 + 0.25 and 0.12 + 0.10 (SD) ng, respec- 


tively, and :he coefficients of variation from duplicate 


. determinat.ons of samples were +16 and +15%. 


Serum prolactin assay. Volumes of serum of be- 
tween 50 end 200 wl were assayed essentially as de- 
scribed by Midgley"? with reagents provided by the Rat 
pituitary Hormone Distribution Program, National 
Institute cf Arthritis and Metabolic Diseases, i.e., rat 
prolactin--1 for iodination, rat prolacün-RP-1 refer- 
ence preparation, and anti-rat prolactin serum-2. The 
iodination. procedure? was modified such that.after 
reaction cf !5I with prolactin for 30 seconds in the 
presence of Chloramine-T, the reaction mixture was 
applied directly to the top of a Sephadex G-75 column 
that contained in the bed volume 0.15M sodium chlo- 
ride ànd 296 (w/v) bovine serum albumin in 0.01M 
phosphate buffer, pH 7.6. Albumin that becomes iodi- 
nated is e:uted from the column prior to prolactin and 
does not interfere with the assay. This procedure re- 
sulted in iodinated prolactin with a binding activity 
greater tian that of the procedure in which sodium 
metabisu.fite is used. The iodinated prolactin was com- 
petitively displaced by 5096 from the antiprolactin an- 
tiserum by 7.5 ng of the reference prolactin prepara- 
tion. Tre coefficient of variation from duplicate 
determirations of 22 samples was +8.9%. 

Lactose and DNA assays. The lactose assay was that 
reported previously.” Lactose was extracted from de- 
fatted ti:sue into ice-cold 5% HCIO, and the glucose 
liberatec after lactase hydrolysis was measured by the 
glucose oxidase method. DNA was extracted three 
times fram the insoluble material by heating with 5% 
HCIO, at 70° C and was measured by the diphenyl- 
amine method of Burton.” 


Resu ts 


O-H. Serum progesterone declined from variable, 


but high, levels on the seventeenth day of pregnancy to. , 
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Fig. 1. Mammary epithelial cells obtained from a rat on the morning of the seventeenth day of 
gestation. The cytoplasm is filled with small lipid (LI) droplets, but the lumen (LU) is small. Relatively 
few protein granules are seen and the vesicles in which they occur contain little fluid. (x 11,000.) 


concentrations that were within or slightly above the 
sensitivity of the assay 32 hours after the operation 
(Table I). (Limit for assay of '/s of a 1 ml sample based 


on two standard deviations from the average value of 


the assay blank was 1.1 ng/ml). Control rats that re- 
ceived no other treatment had greatly elevated concen- 
trations of serum prolactin at 32 hours (Table I); serum 
corticosterone was also greatly elevated (Table II) over 
the concentration in unstressed rats, 72 + 12 (SD) 
ng/ml. Although the lactose concentration in mam- 
mary glands was undetectable in all rats on the morn- 
ing of the seventeenth day of pregnancy, 32 hours after 
completion of O-H it was about half of that previously 
observed on the first day post partum in normal rats?! 
(Table I). By electron microscopy of biopsies of the 
mammary glands at operation and at 8, 16, 24, and 32 
hours thereafter, the release of secretory products that 
was detectable in most sections at 16 hours increased 
such that by 32 hours the alveoli appeared much like 


those at parturition.'5 At 24 hours the secretory process 
appeared to have progressed to about half of that ob- 
served at 32 hours. Electron micrographs of the mam- 
mary gland on the seventeenth day of pregnancy be- 
fore operation and 32 hours later are shown in Figs. 1 
and 2. Protein granules surrounded by fluid were re- 
leased into the alveolar lumina and lipid droplets 
coalesced within the cells and were extruded into the 
lumen, leaving the secretory epithelium flattened, al- 
most devoid of lipid droplets, and with abundant paral- 
lel sacs of rough endoplasmic reticulum (RER). The 
response of the mammary tissue to O-H was not appar- 
ently related to the number of fetuses, which varied 
from five to 10. 

Ergocriptine. Administration of ergocriptine at in- 
tervals starting 2 hours before O-H was sufficient to 
maintain lactose at undetectable concentrations in 
mammary tissue. The blood drawn at 32 hours after 
O-H had prolactin concentrations that were similar to 
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Fig. 2. Mammary epithelial cells of two adjacent alveoli obtained 32 hours after O-H that was 
performed on the morning of the seventeenth day of gestation. The Golgi complexes are greatly 
dilated with secretory products. Parallel channels of RER (E) fill the cytoplasm, which is almost 
devoid of lipid droplets. The lumina of the alveoli are greatly expanded with fluid containing protein 
(P) granules and large lipid (LI) droplets (x 11,000.) 


those in blood drawn before O-H (Table I). The elec- 
tron micrograph illustrating the mammary tissue 32 
hours after O-H in these rats is shown in Fig. 3. The 
response varied from that shown to one where the 
lumina were more distended with fluid containing pro- 
tein granules, but the presence of lipid droplets in the 
lumina was rare. None of the alveoli examined from 
these ergocriptine-treated rats had the amount of se- 
cretion or the RER development typical of the control 
rats (see Fig. 2). 

Adrenalectomy. Removal of the adrenal gland 24 
hours before O-H also prevented the appearance of 
lactose in the mammary glands 32 hours after O-H. 


This was not due to a lack of elevation in prolactin 
following O-H (Table I). Ultrastructural observations 
(Fig. 4) revealed coalescence of lipid into large droplets 
but no release of lipid from the epithelial cells. Protein 
biosynthesis had ceased; no Golgi vesicles containing 
protein granules were seen, and no RER was observed 
in the cytoplasm. 

When cortisol acetate was administered 22% hours 
after adrenalectomy (1% hours before O-H), the 
mammary tissue responded rapidly despite the dura- 
tion of glucocorticoid deprivation. The lactose concen- 


tration in mammary tissue 32 hours after O-H was simie 


lar to that in the control rats (Table I). Prolactin was 
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Fig. 3. Mammary epithelium from rats prepared as described in Fig. 2 except that a total dose of 0.2 
mg of ergocriptine was administered before the specimens were obtained. The Golgi complexes (G) 
are distended, but protein granules (P) have accumulated within stasis vacuoles within the cytoplasm 
whereas few appear in the alveolar lumen (LU). Lipid has not accumulated nor is any present in the 
lumen. (X 11,000.) 


elevated following O-H, but the increase from preop- 
erative values appears less in part because the preop- 
erative values in adrenalectomized rats were greater. 
Ultrastructurally, the lumina of mammary alveoli were 
greatly distended with secretion, but the cells were not 
as active (Fig. 5) as those of the control rats 32 hours 
after O-H; the cells retained more lipid droplets and 
RER was scant. 

The injection of cortisol acetate did not result in high 
serum concentrations of cortisol at 32 hours after O-H, 
as shown in Table II. Cortisol concentrations in the two 
rats were 5 and 10 ng/ml and serum corticosterone was 
less than 5 ng/ml in adrenalectomized rats compared to 
297 ng/ml in control rats at the comparable time. 


Comment 
Although O-H on the seventeenth day of pregnancy 
in the rat results in lactose accumulation in the mam- 
"mary glands without the precedence of elevated hor- 


mones normally associated with lactogenesis at partur- 
ition, O-H does result in an increase in both serum 
prolactin and corticosterone similar to that which oc- 
curs at parturition. The stimulus for the increase in 
prolactin is not surgical stress? but may be the declin- 
ing serum concentration of progesterone"; estradiol 
secretion is very low on the day of pregnancy that O-H 
was performed,* ° and would not seem to be a factor. 
Qualitatively, the ultrastructural changes in mammary 
glands were similar to those observed within the last 12 
hours of pregnancy,'® but, whereas the release of vir- 
tually all accumulated milk products from the cells oc- 
curred within 4 hours in the antepartum period, more 
than 16 hours was required after O-H for the same 
result. The decreased rate of response on the seven- 
teenth day of pregnancy would not seem to be a conse- 
quence of immaturity of the secretory epithelium since 
Shani and associates? have shown that the mammary 
gland of the rat has reached its maximum capacity to 
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Fig. 4. Mammary epithelium from rats prepared as described in Fig. 2 excpet that the rats were 
adrenalectomized 24 hours before O-H. Lipid has coalesced to form large droplets within the cells, 
but very little is present in the lumen. There is no evidence of RER or of protein secretion in the cells, 
although some granular material is present in the lumen (x1 1,000.) 


respond to progesterone withdrawal by the sixteenth 
day of pregnancy. Evidently some of the factors pres- 
ent at parturition play a role in this process as well. 

The importance of prolactin elevation in the initia- 
tion of secretion is emphasized by the response of rats 
treated with ergocriptine. In a dose that prevented the 
rise in serum prolactin, ergocriptine prevented a de- 
tectable accumulation of lactose in the mammary tissue 
and prevented ultrastructural features of secretion, es- 
pecially release of lipid. 


Adrenalectomy was performed 24 hours before O-H 
in order to ascertain whether adrenal secretions were 
required at the time of O-H for the secretory response 
to occur. The average serum prolactin level was ele- 
vated in the four adrenalectomized rats 24 hours after 
the operation, as previously reported," and it in- 
creased after O-H. Thus, the failure of adrenalec- 
tomized rats to lactate after O-H was not because of a 
deficiency of prolactin but was because of a deficiency 
of adrenal secretions at the time that progesterone 
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Fig. 5. Mammary epithelium from rats prepared as described in Fig. 2 except that the rats were 
adrenalectomized 24 hours before O-H and were given 3 mg of cortisol acetate 1.5 hours before 
O-H. The lumen is greatly expanded with fluid containing abundant protein granules. Fluid- 
containing vesicles (V) within the cell also contain numerous granules. Nevertheless, the RER is 
sparse. Lipid has been released from the cells. ( 11,000.) 


levels were decreased. It is interesting to note, however, 
that one aspect of lactogenesis occurred in the absence 
of corticosteroids, i.e., coalescence of lipid within the 
cells. Release of the lipid from the cells, however, did 
not take place. Evidently the exposure of the glands to 
corticosterone which would have been elevated at the 
ume of operation 24 hours earlier is not sufficient to 
maintain the ability to respond. The importance of the 
immediacy of adrenal steroids was emphasized by the 
secretory response of the mammary glands to cortisol 
acetate administered shortly before O-H. The time 
course of the response and the amount of secretion 
accumulated, especially of lactose, were similar to those 
of control animals that were not adrenalectomized. 
The parenchymal cells, however, contained notably less 
RER than control rats; this may be because of the 
rapidly declining cortisol concentration in serum after 
a single injection of cortisol acetate. It should also be 


noted for the comparison that control rats had more 
than normally elevated serum corticosterone levels be- 
cause of the stress of the procedure. 

It is concluded that withdrawal of progesterone 
alone is nota sufficient stimulus for lactogenesis during 
pregnancy; an adrenocortical steroid must be continu- 
ously present during progesterone withdrawal. Sup- 
pression of the prolactin rise that evidently occurs in 
response to progesterone withdrawal also prevented 
lactogenesis, suggesting that prolactin also must be pre- 
sent during progesterone withdrawal; the exposure to 
endogenous placental mammotropin? up to the time 
of O-H is evidently inadequate to promote the secre- 
tory response when progesterone is withdrawn. 


Purified rat prolactin and antiprolactin antiserum 
were supplied by the Pituitary Hormone Distribution 
Program, National Institute of Arthritis and Metabolic 
Diseases. 
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. n vitro stimulation of human colostral lymphocytes 


by cytomegalovirus 


PAUL D. MEGGS 
ALAN E. BEER, M.D. 


Dallas, Texas 


Lymphocytes isolated from the peripheral blood and colostrum of 17 healthy donors, 1 to 3 days 
post partum, were cultured with cytomegalovirus (CMV), strain AD169, as stimulating antigen in a 
lymphocyte transformation test. The test was performed in microculture utilizing the cell-free 
supernatant of CMV-infected human fibroblasts and isolated peripheral blood and colostral 
lymphocytes showing normal reactivity to phytohemagglutinin. Lymphocytes from CMV-seropositive 
donors were stimulated by the CMV antigen, whereas lymphocytes from both male and female 
CMV-seronegative donors failed to respcnd, as measured by incorporation of tritiated thymidine. In 
those donors from whom utilizable colostrum samples were obtained, two donors lacking peripheral 
blood lymphocyte (PBL) CMV reactivity also lacked colostral lymphocyte CMV reactivity. The 
remaining five colostrum donors showed both PBL and colostral lymphocyte reactivity to the CMV 
antigen, with colostral lymphocyte reactivity in four of five donors exceeding PBL-cytomegalovirus 
reactivity. There was no clear-cut correlation between the titer of CMV antibody by complement 
fixation and the amount of tritiated thymidine incorporated into the lymphocytes stimulated with the 


CMV antigen. These results highlight current knowledge that milk and colostrum contain large 
numbers of specifically sensitized T-lymphocytes, expressing a selective quota of maternal 
cell-mediated immunities. We are currently investigating the possibility that CMV-reactive colostral 
lymphocytes obtained during suckling may be of some protective value to the immunologically 
inexperienced neonate by transferring en adoptive immunity. This assumes special significance in 
the light of known transmission of CMV via mothers’ milk to neonates. (AM. J. OBSTET. 


GYNECOL. 133:703, 1979.) 


RECENT INTEREST in the immunobiology of human 
milk has focused not only upon the secretory immu- 
noglobulin A (IgA) component of human colostrum 
and its contribution to local intestinal mucosal immu- 
nity in the breast-fed infant,’ but also upon the sig- 


. nificant endowment of viable leukocytes present in 


human colostrum and consisting mainly of large lipid- 
laden macrophages and small lymphocytes.2 Human 
colos:ral lymphocytes respond in vitro to various non- 
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specific mitogens such as phytohemagglutinin (PHA) 
and concanavalin A,” synthesize IgA,” and more re- 
cently have been shown to respond to a selective reper- 
toire of soluble microbial and viral antigens.*'? It is now 
apparent that following specific oral or intestinal pre- 
sentation of an antigen to a lactating mother, specific 
antibodies appear not only at the original site of an- 
tigenic challenge, but also in colostrum.? 
Approximately half the lymphocytes of human colos- 
trum are thymus derived as shown by indirect immu- 
nofluroescence with anti-T antibodies,5 and these same 
lymphocytes have been shown, by simultaneous E 
rosette formation and autoradiography, to undergo 
blast formation in response to various antigens.? Fur- 
thermore, colostral lymphocyte reactivity to microbial 
and viral antigens appears to be selective (Table I), 
inasmuch as colostral lymphocytes from immune 
mothers have been found to react in vitro to E. coli K-1 
capsular antigen, mumps, measles, and tuberculin pu- 
rified protein derivative (PPD), but not to Candida albi- 
cans, tetanus toxoid, or streptokinase, while the same 
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Fig. 1. CMV-complement fixation titer and PBL stimulation 
by PHA and CMV. 


Table I. In vitro reactivity of blood and milk 
lymphocytes from human subjects post partum 


: | мак tymphootes | ilk lymphocytes Blood lymphocytes 


E coli K-1 

Candida albicans 
Tetanus toxoid 
Streptokinase . 
Mumps 
Measles 

PPD 

CMV 


ТЕСТЯ 


2 
+++ 


donor's peripheral blood lymphocytes (PBLs) show 
marked reactivity to these latter antigens, with in vitro 
blast formation and increased incorporation of labelled 
thymidine.* ? Such selective immunity has led to the 
idea of a gut- and bronchial-associated lymphoid 
tissue/mammary axis of humoral and cellular colostral 
immunity, wherein the breast appears able to select 
from the repertoire of maternal immunologic reac- 
tivities those cells responsible for local immunity within 
the bronchial and intestial mucosae.' | 

In light of these discoveries the present investigation 
was designed to test the in vitro reactivity of human 
colostral lymphoctyes to cytomegalovirus (CMV) anti- 
gen. CMV is the most common congenital infection, 
with 0.696 to 1.596 of all infants being congenitally in- 
fected and actively excreting virus in their saliva or 
urine. Of these congenitally infected infants, 1096 will 


develop severe central nervous system sequelae such as” 


microcephaly and periventricular calcifications.” CMV 
remains the most important cause of retardation and 
cerebral damage in neonates.’ In view of the large 
number of infected infants, together with the fact that 
prolonged viral excretion occurs even in the presence 
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of serum antibody, it was decided to look for CMV- 
reactive colostral lymphocytes that could be of sonfe , 
protective value to the CMV-infected infant, providing 
an adoptive immunity through mother's immunologic 
endowment. 


Materials and methods 


Donor blood and colostrum collection. Colostrum 
and peripheral blood were obtained from healthy 
mothers ] to 8 days post partum. Colostrum was ob- 
tained by breast pump or hand expression into sterile 
containers and immediately refrigerated for same-day 
utilization. Peripheral venous blood was drawn into 15 
cc Vacutainer tubes to which 0.3 ml of heparin (beef 
lung*) had been added as anticoagulant príor to col- 
lection. 

Lymphocyte isolation. PBLs were isolated by stan- 
dard Ficoll-Hypaque density centrifugation? from 10 ` 
ml of heparinized venous blood diluted to 40 ml with 
GIBCO minimal essential medium (MEM) supple- 
mented with 1% penicillin-streptomycin (PS). After 
centrifugation the cell layer was carefully removed with 
a Pasteur pipette and the cells were washed three times 
with MEM-PS before plating. Such PBL preparations 
contained a small proportion of blood monocytes, ap- 
proximately 596. Milk lymphocytes were obtained 
utilizing the methods of Parmely and colleagues.* Co- 
lostral samples were diluted twofold with MEM-PS and 
centrifuged at 400 g for 15 minutes to remove the lipid 
content. The cell pellet was washed three times in 
MEM-PS, with centrifuging at 200 g for 10 minutes 
with each wash, and counted for mononuclear cells. 
The resultant cell pellet, containing 15 to 50 x 105 
cells, was resuspended in 2 ml of MEM-PS sup- 
plemented with 20% pooled human serum negative for 
СМУ complement fixation and 2% 2 mM 1-glutamine. 
This colostral cell suspension was passed over a 
siliconized glass microbead column to remove the 
adherent cell population consisting of large, lipid-laden 
macrophages. Column passage increased the propor- 
tion of lymphocytes in the colostral samples from 10% 
to 1196 to 35% to 80%, although a few macrophages 
were still present in some samples. Control PBL sam- 
ples passed over the column yielded no essential 
alteration in the lymphocyte population of reacting 
cells. Isolated PBLs and milk lymphocytes repeatedly 
showed greater than 95% viability by trypan blue dye 
exclusion. 

Purified CMV/antigen. The CMV-stimulating anti- 
gen was supplied by Dr. David Reynolds, University of 
Alabama. Human CMV, strain AD169, was cultured 
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Table II. Donor lymphocyte transformation responses* í 





Donor CMV complement fixation PBL-PHA Milk lymphocyte PHA 
C. D. «1:8 153 1.71 1.07 55.7 

J-N. <1:8 227 . 0.83 1.07 22.5 

H. 1. 1:16 80 9.16 176 197 

Y. D. 1:16 17.4 6.7 26.6 46.2 

W. N. 1:16 276 164 327 202 

C. P. 1:16 28.5 12.8 2.59 19.7 

M. Y. <1:8 74.7 2.95 4.79 33.6 

Mean cpm stimulated culture 
*Expressed as SI = 





Mean cpm control culture 


Table ПА. Donor lymphocyte transformation responses expressed as counts per minute + standard deviation 


Donor | CMV complement fixation PBL-CMV Milk lymphocyte CMV | Milk lymphocyte PHA 


C.D, <1:8 95,778 + 24,332 1,069 + 336 443 + 32 19,998 + 8,432 
J.N. <1:8 46,535 + 12,394 184 + 32 247 + 53 5,103 + 671 
H.Z 1:16 46,253 + 6,987 4,204 + 897 28,198 + 998 46,925 + 15,763 
Y. D 1:16 4,462 + 743 2,747 + 654 16,930 + 4,632 29,270 + 11,020 
W.N 1:16 84,180 + 5,332 50,020 + 4,797 42,009 + 1,406 37,930 + 12,292 
C.P 1:16 ^" 13,452 + 4,879 4,665 + 299 202 + 47 6,087 + 1,332 
M. Y «1:8 34,229 + 10,073 1,322 + 362 259 + 32 9,576 + 2,102 


for 6 days in human embryonic foreskin fibroblasts. 
The cells were sonicated 6 days post infection and di- 
luted at a ratio of 1:10 (volume/volume) with Roswell 
Park Memorial Institute 1640 medium. A low-speed 
clarification removed cellular debris. Control antigen, 
consisting of cell-free supernatants of human em- 
bryonic foreskin cells not infected with CMV, was also 
supplied. 

Lymphocyte cultures. Concentrations of both PBLs 
and milk lymphocytes were adjusted to 5 x 10° 
mononuclear cells/ml culture medium (MEM-PS, 20% 
pooled human serum negative for CMV-complement 
fixation, 2% 2 mM 1-glutamine). For the lymphocyte 
transformation test, 0.1 ml (50,000 cells) of each cell 
suspension was plated three times into wells on plastic 
MicroTest II tissue culture plates. The cells were, then 
stimulated with either 10 ul of an optimal 1:8 dilution 
of the CMV antigen, or 20 ul of a 1:20 dilution of 
PHA,* or 10 wl of control antigen. Cell cultures were 
then incubated for 7 days (169 hours) at 37° C in a 5% 
CO.-humidified atmosphere. 

Thymidine incorporation. All cell cultures were 
pulsed with 1 &Ci (in 10 wl) of tritiated thymidine dur- 
ing the final 7 to 8 hours of incubation. Cells were then 
harvested with a MASH II unit on glass-fiber filterst 
and the filter disks were dried overnight at 25° C. Each 
disk was placed in 10 ml of scintillation fluid in a glass 


*Burroughs Wellcome & Co., Research Triangle Park, 
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vial and counted in a. Hewlett-Packard scintillation 
counter for incorporation of labelled thymidine. Lym- 
phocyte stimulation was expressed as a stimulation 
index (SI) where: 


Mean cpm stimulated culture 


3 Mean cpm control culture 


CMV antibody titer. All donor serum samples were 
tested by standard complement fixation for the pres- 
ence of circulating antibody to human CMV. 


Results 


PBLs from a known seropositive donor with CMV- 
complement fixation titer of 1:32 were incubated with 


_ twofold dilutions of the CMV antigen in an attempt to 


determine the optimal antigen concentration for the 
lymphocyte transformation tests. The highest stimula- 
tion indices occurred with dilutions of 1:4 (SI — 76) 
and 1:8 (SI = 64); therefore, subsequent lymphocyte 
transformation tests employed a 1:8 dilution of the 
CMV antigen. 

Most of the postpartum blood donors showed 
CMV-complement fixation titers of greater than 1:8, 
the lower limit of the CMV-complement fixation assay. 
As seen in Fig. 1, all of these seropositive donors 
showed significant PBL reactivity to the CMV antigen 
with stimulation indices greater than 2. Cell-free su- 
pernatants of human embryonic foreskin cells not in- 
fected with CMV, i.e., control antigen, repeatedly 
failed to stimulate donor lymphocytes, while all donor 
lymphocytes were significantly stimulated by the non- 
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Fig. 2. Comparison of milk lymphocytes and PBL reactivity in 
donors with positive CMV-lymphocyte transformation tests. 


specific mitogen PHA. PBLs from donors with CMV- 
complement fixation titers of less than 1:8 generally 
failed to respond significantly to the CMV antigen. 
While there was no correlation between the titer of 
CMV antibody by complement fixation and the PBL 
stimulation by CMV antigen, a CMV-complement fixa- 
tion titer greater than 1:8 was generally associated with 
a significant PBL stimulation by CMV. 

In comparison with PBL responses to CMV, milk 
lymphocyte transformation tests were performed on 
milk lymphocytes isolated from seven donors, with re- 

‚ sults given as stimulation indices (Table II). In the first 
' two donors with CMV-complement fixation titers of 
less than 1:8 and insignificant PBL stimulation by 
CMV, there was also no stimulation of the milk lym- 
phocytes by CMV, although the milk lymphocyte re- 
sponse to nonspecific PHA stimulation was highly sig- 
nificant. In the remaining five colostral donors, all but 
one had CMV-complement fixation titers of 1: 16 and 
all had PBL stimulation by CMV. These same five 
donors also all had. milk lymphocyte reactivity to the 
CMV antigen, as well as a good PHA response. No 
donor exhibited either PBL or milk lymphocyte CMV 
reactivity alone. x 

Furthermore, in the five donors with both PBL and 
milk lymphocyte reactivity to the CMV antigen, a com- 
parison of the stimulation indices of PBLs and milk 
lymphocytes, similarly incubated with identical concen- 
trations of CMV antigen, shows that milk lymphocyte 
reactivity exceeded PBL reactivity in four of the five 
donors (Fig. 2). 


Comment 


The present data establish the presence of colostral 
lymphocytes from healthy postpartum donors that re- 
spond specifically to human CMV in an in vitro lym- 
phocyte transformation test. Normal PHA reactivity as 
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well as lack of reactivity to control antigen was also 
demonstrated. 

The results further show a relationship between 
CMV-lymphocyte transformation tests and virus-spe- 
cific humoral immunity by complement fixation..CMV- 
lymphocyte transformation. tests in CMV-seronegative 
donors were generally negative; in one case of the five, 
a slightly positive CMV-lymphocyte transformation test 
was found with a CMV-complement fixation titer of 
less than 1:8. In this case low-grade humoral immunity 
may be accompanied by higher and more detectable in ` 
vitro correlates of cell-mediated immunity. 

Further specificity is evidenced by the fact that 
donors whose PBLs were not stimulated by CMV did 
not possess CMV-reactive milk lymphocytes, while all 
those colostral donors with PBL reactivity to CMV also 
exhibited definite CMV-reactive lymphocytes in their 
colostral samples. Furthermore, a selective enhance- 
ment of the colostral lymphocyte population is sug- 
gested, with milk lymphocytes possessing higher reac- 
tivity than same-donor PBLs under similar incubation 
conditions. 

The discovery of these CMV-reactive cells raises the 
possibility of heightened neonatal immunity to CMV 
infection in those infants receiving a complement of 
colostral immunity from their mother during nursing. 
To date no studies have been forthcoming correlating 
breast-feeding with incidence of CMV infection in in- 
fants. We must then ask whether antigen-sensitive co- 
lostral lymphocytes are capable of transferring this 
sensitivity to the breast-fed neonate. It is known that 
colostral lymphocytes can initiate fatal graft-versus- 
host disease in congenitally athymic mice.’® !! As re- 
cently as 1973 Mohr" demonstrated positive tuberculin 
skin tests in children who had been breast-fed by 
tuberculin-positive mothers but not in those nursed by 
tuberculin-negative mothers. 

More recent studies by Орта and colleagues’? (1977) | 
have documented the transfer of cell-mediated immu- 
nity, evidenced by lymphocyte transformation tests to 
purified protein derivative (PPD), in infants breast-fed 
by mothers whose colostrum and early milk contained 
significant numbers of PPD-reactive T-lymphocytes. 
Although their cord blood at birth was negative for 
PPD-reactive cells, after 5 weeks of nursing by mothers 
with significant PBL and milk lymphocyte reactivity to 
PPD, two infants developed PPD-reactive PBLs. The 
PPD responsiveness in these infants' PBLs was unde- 
tectable after 12 weeks of life. 

Studies such as these highlight the potential transfer 
of maternal immunologic reactivities, providing a 
source of passive and adoptive immunity to the immu- 
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nologically inexperienced neonate. We must begin to 
„view human colostrum and early milk not only as an 
excellent natural nutritive substance, but also as an 
immunocompetent inoculum of maternal antigenic 
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' . 
experience ready-made to respond to microbial and 
viral antigens and potentially capable of temporarily 
equipping the breast-fed infant with selective local and 
“systemic immunities. 





REFERENCES 


1. Parmely, M. J., and Beer, A. E.: Colostral cell-mediated 
immunity and the concept of a common secretory im- 
mune system, J. Dairy Sci. 60: 655, 1977. 

2. Smith, C. W., and Goldman, A. S.: The cells of human 
colostrum. I. In vitro studies of morphology and func- 
tion, Pediatr. Res. 2: 103, 1968. . 

3. Goldblum, К. M., Ahlstedt, S., and Carlsson, B.: Antibody 
production by human colostral cells, Pediatr. Res. 9: 330, 
1975. 

4. Parmelv, M. J., Beer, A. E., and Billingham, R. E.: In vitro 
studies on the T lymphocyte population of human milk, 
J. Exp. Med. 144: 358, 1976. 

5. Parmely, M. J., Reath, D. B., Beer, A. E., and Billingham, 
R. E.: Cellular immune responses of human milk T lym- 
phocytes to certain environmental antigens, "Transplant. 
Proc. 9: 1477, 1977. 

6. Diaz-Jcuanen, E., and Williams, R. C: T and B lym- 
phocytes in human colostrum, Clin. Immunol. Immu- 
nopathol. 3: 248, 1974. 


7. Krech, U. H., and Jung, M.: Cytomegalovirus Infections 
of Man, Basel, 1971, S. Karger AG. 
8. Hanshaw, J. B.: Congenital cytomegalovirus infection: A 
- fifteen year perspective, J. Infect. Dis. 123: 55, 1971. 
9. Boyum, A.: Separation of leukocytes from blood and 
bone marrow, Scand. J. Clin. Lab. Invest. 21: 1, 1968. 

10. Beer, A. E., and Billingham, R. E.: Immunologic benefits 
and hazards ‘of milk in maternal-perinatal relationship, 
Ann. Intern. Med. 83: 865, 1975. ў 

ill. Beer, A. E., Billingham, К. E., and Head, J. R: Natural 
4 transplantation of leukocytes during suckling, Trans- 
plant. Proc. 9: 1477, 1975. 

12. Mohr, J. A.: The possible induction and/or acquisition of 
cellular hypersensitivity associated with ingestion of colos- 
trum, J. Pediatr. 82: 1062, 1973. 

13. Ogra, S. S., Weintraub, D., and Ogra, P. L.: Immunologic 
aspects of human colostrum and milk. III. Fate and ab- 
sorption of cellular and soluble components in the gastro- 
intestinal tract of the newborn, J. Immunol. 119: 247, 
1977. 


Analysis of complement receptors on B-lymphocytes . 
in human milk | 


JAMES F. BUSH 
ALAN E. BEER, M.D. 


Dallas, Texas 


Experiments were performed on human B-lymphocytes in paired samples of milk and blood from the 
same patient to determine the numbers and percentages of lymphocytes with complement 
receptors, utilizing the erythrocyte-antibody- complement (EAC) rosette assay. Studies on nine 
paired samples show the numbers, as well as the percentages, of complement- -reactive cells 
(CRCs) in milk are significantly lower than in blood. Milk lymphocytes were cultured in media 
containing Serum for a 24 hour period to determine if tha observed lower numbers.of CRCs in milk 
weré due to saturation of the lymphocyte recéptors with free ‘complement, as well as to determine if 
the culture of the cells in nutrient media might result in the reformation of shed complement 
receptors. Similarly, peripheral blood lymphocytes were incubated in milk supernatant to determine if 
free complement or other factors in milk might interfere 'with the EAC assay. These studies support 


previous findings from this laboratory that B-lymphocytes in milk represent a subpopulation of cells 
different from those in peripheral blood. The paucity of B-lymphocytes bearing complement 
receptors in milk may be due to the following: (1) B-lymphocytes i in milk may be plasmablasts 
and/or antibody- producing plasma cells—both known to lack complement receptors; (2) selective 
processes operating at the mammary alveolar epithelium allowing transit of certain subclasses of 
materna! immunoglobulins may also allow transepithelial passage of B- -lymphocytes with surface 
immunoglobulins, but no complement receptors. These possibilities are currently being studied. 


(AM. J. OBSTET. GYNECOL. 133: 708, 1979.) 


THE TRANSFER OF immunologic protection from 
mother to infant is a complex process involving many 
different mechanisms jnitiated during embryonal de- 
velopment and contiriuing during gestation and the 
postpartum period. Although initial studies of the ma- 
ternal immunologic endowment in human colostrum 
concentrated on colostral content of serum and secre- 
tory immunoglobulins'~4 and their protective role in 
the neonate, recent attention has focused on the lym- 


From the Departments of Cell Biology and Obstetrics and 
Gynecology, University of Texas Southwestern Medical 
School. 


Supported in part by National Institutes of Health Grants А 


R01-A110678 and RÓ1-HD10413 and a grant from 
Réss Laboratories, Columbus, Ohio, and Mead Johnson 
Company, Evansville, Indiana. 


Presented ct the Twenty-fifth Annual Meeting of the 
Society for Gynecologic Investigation, Atlanta, Georgia, 
March 15-18, 1978. 


Reprint requests: Alan E. Beer, M.D., Department of 
Obstetrics aad Gynecology, University ‘of Texas 
Southwestern Medical School, 5323 Harry Hines Blod., 
Dallas, Texas 75235. 


708 


phocyte content of colostrum and milk, and the possi- 
ble benefits or hazards to the suckling infant. 

The lymphocytes in milk consist of immunoreactive 
B and T cells? It has been demonstrated that 
T-lymphocytes in the colostrum respond to specific an- 
tigenic and nonspecific mitogenic challenge and un- 
dergo lymphoblastoid transformation іп vitro. Co- 
lostral and blood T-lymphocytes from any one patient 


' may differ markedly in their immunoreactivity to cer- 


tain antigens.” 5 These findings suggest that the. lym- 
phocytes in bldod and those in milk arise from differ- 
ent lymphoid compartments of the host. 

Parmely and Beer? have recently reviewed the evi- 
dence demonstrating that colostral immunity, appears 
to depend upon sensitizing events within the intestine, 
followed by the migration of gut-associated lym- 
phocytes to the mammary gland, suggesting a relation- 
ship between the expressions of immunity at various 
secretory or mucosal surfaces. Further evidence of this 
gut-mammary-immune axis is the demonstration of a 
high number of colostral B-lymphocytes that show 
production of antibody directed against E. coli antigens 
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Table I. Experimental results 






Total no. of cells 





Patient and 
sample size 





Milk: 
Sa., 5 ml 2.] x 108 4 x 105 5x 
Wo., 15 ml 27.7 х 108 3.4 x 108 17x 
Ba., 280 ml 39 x 108 1.9 x 105 3.3 x 
Ba., 90 ml 2.6 x 105 9 x 105 1x 
St., 28 ml 28.2 x 108 4.5 x 105 18x 
St.,8ml , 4.7 x 108 6.5 x 105 2.5x 
Ma., 90 ml 9 x 108 2.8 x 108 2.44 x 
Blood: 
Sa:, 15 ml 9 x 108 4.5 x 109 9x 
Wo., 15 ml 7 x 108 3.4 x 108 7x 
Ba., 15 ml 4.5 x 109 2.5 x 10° 4.5 x 
St., 10 m: 6.8 x 10° 3.3 x 105 6.3 x 
5.1 x 108 4.4 x 108 5.1 x 
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No. | Nesfümpoges | lymphocytes 


105 
10% 
10% 
10% 
10% 
10% 
10% 


10$ 
108 
10% 
106 







No. of 


rosettes/ml 


No. of 
us rosettes 


2.5 x 105 5 1.25 x 10: 2.5 x 10? 
1.4 x 106 8 4.2 x 104 2.8 x 108 
1.1 x 108 1 1.1 x 10? 3.9 x 10? 
3.5 x 105 3 1.05 x 10! 1.16 x 10? 

2 x 105 4 8 x 10° 2.8 x 10? 
2.5 x 10 2 5 x 10? 6.25 x 10° 

8 x 105 5 4 x 10% 4.4 x 10? 
4.5 x 10° 13 5.85 x 10° 3.9 x 104 
3.4 x 108 11 3.74 x 105 2.5 x 108 
2.5 x 108 14 3.5 x 105 23 x 108 
3.3 x 10° 7 2.3 x 105 2.3 x 104 
4.4 х 108 10 4.4 x 108 4.4 x 108 


Ma., 10 ml 3 Р ; 


following oral immunization.’ The present study in- 
volves an analysis of the surface characteristics of 
B-lymphocytes in human milk as compared to B- 
lymphocytes in peripheral blood. 


Materials and methods 


Preparation of milk lymphocytes. Milk samples 
were obtained by breast pump or manual expression 
from patients 2 to 3 days post partum, and were refrig- 
erated immediately. Milk lymphocytes were separated 
by the techniques described elsewhere.” The raw milk 
sample was diluted at a 1:2 ratio once with phos- 
phate-buffered saline (PBS) and centrifuged at 400 g 
for 15 minutes. The supernatant was then discarded 
and the cells were washed twice more in Eagle's mini- 
mum essential medium. (MEM), spinning at 200 g for 
10 minutes. The milk cell pellet was then resuspended 
in MEM, and counted under a standard hemacytome- 
ter. The sample was then passed over a glass bead col- 
umn (180 mm}, as described by Shortmen,'! suspend- 
ing the cells in MEM with 50% human serum, and the 
sample was incubated for 20 minutes at 37? C. The 
eluted cells contained in the first 8 m] were then cen- 
trifuged at 200 g for 10 minutes, resuspended in MEM, 
and recounted to determine the percent loss of cells on 
the column. The sample was resuspended at a concen- 
tration of 4 to 6 x 105 lymphocytes/ml for determina- 
tion of the numbers. of complement-reactive cells 
(CRCs) by means of the erythrocyte-antibody-comple- 
ment (EAC) assay (see below). 

Preparation of peripheral blood lymphocytes 
(PBLs). Peripheral blood, 10 to 15 cc, was drawn into 
Vacutainer test tubes containing 0.5 ті of 
preservative-free heparin from beef lung.* This sam- 


* *Upjohn, Kalamazoo, Michigan. 


10% 


ple was then diluted ага 1:2 ratio with PBS and passed 
over a Ficoll Hypaque gradient.'? One of three separate 
experiments was then performed on this PBL prep- 
aration: (1) An EAC test was run on the untreated 
(non-column purified) sample; (2) the PBLs were 
passed over a glass bead column as previously de- 
scribed and were then examined for CRCs; (3) the 
PBLs were first incubated in a supernatant of milk, and 
then examined for CRCs by means of the EAC assay. 
The supernatant was prepared by centrifuging a fresh 
milk sample for 5 minutes at 800 g. The PBLs were 
then incubated in this supernatant for 30 minutes at 
37° C. The cells were then washed and resuspended in 
MEM at a concentration of 6 x 109 and the EAC assay’ 
was then run. 

Detection of complement-binding lymphocytes (the 
EXC assay) EAC complexes were prepared as de- 
scribed by Toben and Smith"? using aged sheep red 
blood cells (SRBCs), rabbit immunoglobulin M (195) 
against SRBCs, and C5-deficient mouse ‘serum as a 
source of complement. Rosettes were read under phase 
contrast microscopy. A lymphocyte was scored as a 
positive if three or more SRBCs were adhering to it. 
Monocytes and macrophages occasionally were sur- 
rounded by SRBCs, but were excluded in that lipid and 
other inclusions could be observed within the cyto- 
plasm. 


Results 


Table I lists the data obtained from individual pa- 
tients. It includes the total number of all cells in the 
colostrum before and after passage over the glass bead 
column, the number of lymphocytes in the samples be- 
fore and after column passage, the number and per- 
centage of rosettes found in each sample, and the 
number of rosettes per milliliter in each sample. These 
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Table IX. EAC rosette 


No. of rosettes/ml of medium 


Milk 3.3 1.02 x 10? 
Blood 11 3.08 x 104 i 





Table III. Percentage of B-lymphocytes 








Assay Blood Milk 
Surface Ig 15 34 
EAC rosette 15 4.5 (extrapolated) 


. EAC rosette after 11 3.3 
glass bead column 


Table IV. Blood lymphocyte EAC rosettes i 


No. of rosettes [ml 


Before incubation in 16.5 7.59 x 108 
milk supernatant : 
After incubation in 17.5 8x 10! 


milk supernatant 


findings are summarized in Tables II to IV. In the first 
experiment the numbers of CRCs in both milk and 


blood from the same patient were determined after 


passage over glass bead columns. As Table I shows, the 
percentages of CRCs for milk varied from 1% to 5%, 
with a mean of 3.3%. In the comparable blood samples, 
796 to 1496 rosetting cells were found, with a mean of 
1196. This- difference is statistically significant, р < 
0.01, by the dependent t test. 

The number of rosetting lymphocytes per milliliter 
after passage of the samples of blood and milk over 
glass bead columns was determined. As Table I shows, 
the values for milk ranged from 1.16 х 10? to 
2.8 x 10?, with a mean of 1.02 x 10?, and the values 
for blood showed a mean of 3.08 x 10*. A dependentt 
test analysis of the data showed a 30:1 ratio in the 
number of CRCs per milliliter of medium to be sig- 
nificant, p « 0.01. 

To determine if a relevant subpopulation of lym- 
phocytes was being removed during passage over the 
glass bead column, both milk lymphocytes and blood 
lymphocytes were passed over the column and then 
assayed for B cells bearing C3b receptors. As seen in 
Table I, the total number of both blood and milk lym- 


phocytes was reduced by half, while the ratio of CRCs/. 


total lymphocytes showed a reduction from 0.603 to 
0.408, as shown in Table V. | 

The possibility that free complement in the milk was 
saturating the complement receptor sites of the lym- 
phocytes in the milk was studied. PBLs were incubated 
in a supernatant of milk as described earlier, and the 
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numbers of CRCs in total lymphocytes were compared 
to samples not incubated in the supernatant. The re- , 
sults shown in Table V indicate that incubation of PBLs * 
in milk supernatant did not decrease the numbers or 


. the percentages of CRCs. 


Comment 


The present experiments were designed to examine 
the B-lymphocyte population in human colostrum as 
determined by means of the EAC assay. 

Colostral B-lymphocytes, as determined by immu- 
noglobulin (Ig) immunofluorescence, comprise 34% of 
the colostral lymphocyte population? The present 
study shows that only 3.3% of milk B-lymphocytes, as 
determined by the EAC assay, have complement recep- 
tors, a figure far lower than that for B-lymphocytes in 
milk. There are three possibilities that may explain 
these differences in B-lymphocyte numbers measured 
by the aforementioned assays. (1) Lymphocytes seen in 
the milk could be either virgin B cells and/or plasma- 
blasts, both known to lack СЗЬ receptors. (2) A selective 
process at the.epithelial surface of the alveolus of the 
mammary gland that allows only Ig-positive, C3b 
receptor-negative cells to pass may be operational. 
(3) An alteration of the surfaces of the B cells may 
occur during passage across the mammary epithelium, 
resulting in the loss of the C3b receptor. 

‘The first two explanations would be in keeping with 
the idea of а common secretory immune system as es- 
poused by Parmely and Beer,? among others, which 
states that the IgA-secreting B cells made sensitive in 
the intestinal lamina propria and Peyer’s patches, 
which provide local immunity in this site, are trans- 
ported to the mammary gland during gestation and 
lactation. Recent work lends support to this idea, and 
also to the idea of an ongoing passive and possibly 
adoptive postpartum maternal-to-neonatal transfer of 
this immunologic protection. Ahlstedt and associates!? 
have shown that after maternal ingestion of certain 
strains of E. coli, IgA directed against these strains was 
secreted by colostral B cells, even though no serum 
antibody was produced. This link between antigenic 
exposure in the gut and secretory IgA production is 
also evidenced by the finding in the milk of secretory 
IgA directed against many food antigens. Work by 
Schlesinger and Covelli'* documented that in tu- 
berculin-reactive mothers, tuberculin-reactive T cells 
were also found in the milk and that a significant num- 
ber of their breast-fed babies demonstrated tubercu- 
lin-reactive peripheral blood T cells during the suck- 
ling period, suggesting passive acquisition of T cell 
responsiveness to a specific antigen via the milk. Ogra 
and associates? have shown the absorption of IgA frons 
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Table V 
А ° Patient 


Values before treatment: 


D. W. 6.3 x 10° 18 

K. M. 5.1 x 105 15 
Values ajter glass bead column: 

D. W. 3.8 x 108 12 

K. M. 4.4 x 105 10 
Values after incubation in milk supernatant: 

D. W. 6.3 x 105 19 

K. M 5.1 x 108 : 16 


colostrum to the infant’s’ bloodstream, a process 
thought not to occur. 

Studies have been performed by others that indicate 
that this decreased number of C3b receptor-bearing 
cells in milk B cells represents a mirroring of the B cell 
system of the gut. McWilliams and co-workers!? re- 
ported that following the intravenous inoculation of 
mouse mesenteric lymph node lymphocytes to synge- 
neic mice, a large proportion of the B cells that re- 
turned to the small intestinal lamina propria were sur- 
face Ig positive while they lacked the C3b receptor. 
Studies by Roux and colleagues"? showed the following: 
(1) Labeled lymphocytes from mesenteric lymph 
nodes showed specific homing or accumulation in 


mammary glands of syngeneic mice near term or dur- - 


ing lactation. (2) Although 5% to 10% of the labelled 
mesenteric lymph node lymphocytes showed surface 
IgA before transfer, 84% to 93% of the labelled cells in 
the mammary gland demonstrated surface IgA. (8) 
Depleting the mesenteric lymph node cells of all IgA- 
bearing cells before transfer markedly diminished the 
homing to the mammary gland. Antisera directed 
against the other immunoglobulin-bearing cells did not 
have this effect. Deletion of more than 9596 of the 


Total no. of lymphocytes Total no. of rosetting cells 


Analysis of complement receptors on B-lymphocytes ih milk 711 


{ : А 


No. of rosettes/ml 


1.13 x 10% 7.58 x 104 
7.65 x 10° 7.65 x 104 
4.56 x 10° 3.04 x 104 
4.4 x 10° "4.4.x 104 
1.19 x 10° 7.93 x 104 
8.16 x 105 8.16 x 10* 


СЕКС had no effect on homing to either the mammary: 
gland or the gut. 

The hypothesis currently favored to explain the 
findings reviewed herein and our own is that the 
mother has B-lymphocytes in her gut-associated lym- 
phocyte tissue (GALT) system that respond to cer- 
tain antigenic challenges. These cells migrate via the 
bloodstream as immunoblasts or mature plasma cells to 
the mammary gland, where they migrate across the 
mammary epithelium into the colostrum.!? Upon in- 
gestion by the infant they appear to retain their viabil- 
ity and seed the neonatal GALT system to establish a 
transient immune protection during a time when the 
infant is exposed to a contaminated environment and is 
highly susceptible to ingestible pathogens, and at a time 
when his own immune system is naive and unable to 
secrete IgA to minimize attachment of pathogens to the 
intestinal epithelium. 

Evidence is emerging to suggest that the migration of 
B-lymphocytes comes “full circuit" from the intestinal 
mucosa of the mother to the intestinal mucosa of the 
infant, justifying what appeared an unlikely route for 
an immunoprotective maternal immunologic dowry 
taken by the infant. 
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Placental uptake and transfer of lipid in 


Gonadotropin-injected pregnant rabbits were delivered by cesarean section near term (30 days after 
conception) (term, 31 days) and 3/2 and 4 days post term. Lipid metabolism of the postterm and 
near-term fetus was compared. Fetal and placental uptake of radioactivity and rate of lipid entry into 
the fetus, as well as fetal and maternal plasma free fatty acid (FFA) specific activities (at 
equilibrium) were determined following a single maternal injection of [1-'*C]palmitate (50 pCi) 
administered at cesarean section. Evidence of placental malfunction in the postterm period includes 
decreased placental uptake and transport of labeled FFA occurring while maternal and fetal FFA 
dynamics (half times) remain unchanged and a loss іг. "organization": The strong positive 
correlation (p « 0.001) between placental uptake and transfer to the fetus at 30 days' gestation is 
lost 5 days later. A comparison of maternal and fetal plasma FFA specific activities indicates a 
substantial (6296) near-term fetal contribution to its own circulating FFA pool. Total plasma FFA is 
elevated in the postterm fetus concomitant with a decreasing maternal supply. A postterm fetus 
must therefore contribute lipid from its own reserves (probably liver) in excess of amounts attributed 
to a near-term fetus, i.e., 26296. (AM. J. OBSTET. GYNECOL. 133:713, 1979.) 


THE TRANSPORT of labeled fatty acid across the nor- 
mal placenta has been examined in a number of ex- 
perimental models.® ?: !2 21 22 [n the near-term rabbit?! 
injection of 1-'*C-palmitic acid into the mother led to 
its rapid appearance in fetal circulation. In contrast, 
previously reported? characteristics of the postterm 
rabbit include a breakdown in placental transport (pla- 


сета] insufficiency), i.e., a slower fetal rate of uptake of 


maternally injected 1-'*C-palmitate, and a dramatic in- 
crease in fetal liver lipid mobilization. 

The purpose of the present report is to further 
characterize postterm impaired transport. 
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Material. and methods 


Nonradioactive lipids were purchased from Applied 
Science Labs. Inc, State College, Pennsylvania. All 
chemicals used were of reagent grade. Ethanol (U. S. 
Industrial Chemicals Co., New York, New York) was 
used directly. Other solvents were obtained redistilled 
from A & C American Chemicals, Montreal, Quebec, 
Canada. Water was glass distilled and then deionized. 
Thin-layer plates (silica gel F-254, 0.25 mm thickness, 
E. Merck AG, Darmstadt, West Germany) were ob- 
tained from Brinkmann Instruments Ltd., Toronto, 


"Ontario, Canada. 


1-*C-Palmitic acid (specific. activity 52-58 mCi/ 
mmole) was purchased from New England Nuclear, 
Boston, Massachusetts, and Amersham/Searle Corp., 
Don Mills, Ontario, Canada. Its purity was established 
by thin-layer chromatography and found to be greater 
than 95%. 

Pregnant New Zealand .white rabbits (Canadian 
Breeding Farm and Laboratories Ltd., Laprairie, 
Quebec, Canada) weighing 3.1 to 5.1 kg were injected 
with human chorionic gonadotropin,* 40 U/kg of body 


*'A.P.L.," Ayerst Labs., Montreal, Quebec, Canada. 


713 


714 Shapiro et ai. 


RADIOACTIVITY 
(TOTAL) 
dpmx 1074 







30 DAYS 


a 3435 DAYS 


ЫП 
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ÁN 
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о 1 2 3 4 5 6 7 
TIME (MIN) 


Fig. 1. Rate and time of appearance of radioactivity in plasma 
of animals at 30-days’ gestation and 3% days post term (34% 
days' gestation). Ascending lines are those of best fit deter- 
mined by the method of least squares. 30 Days: y = 5.29x — 
2.22; т = 0.56; n = 17. 34% Days: y = 1.29x — 0.41; г = 0.26; 
n= 32, | 


Table I. Fetal plasma and liver lipid 





Days’ gestation 


Total plasma FFA* 0.91 + 0.141 1.68 + 0.294 
(i Eq) 018) ^ (9) 

Liver lipid] 150.0 + 10.4 59.8 + 4.14 
(mg/g tissue) (15) (13) 


*Total plasma FFA = concentration of FFA X estimated 
plasma volume. 


TMean x SE. 

fp « 0.05 versus 30. 

§ No. of samples. 

| Previously published.!® 
{р < 0.001 versus 30. 


weight on day 26 of pregnancy. This gonadotropin 
prolongs gestation beyond the normal 30 to 32 days.?? 
The present report compares rabbits at 30 days’ gesta- 


tion (near term) to those at 34% and 35 days’ gestation 


(3% and 4 days post term). 

Our experimental procedure is as follows: Animals 
- were fasted overnight prior to operation (approxi- 
mately 16 hours). After light sedation with diazepam* 
and pentobarbital,t a catheter was introduced into the 
femoral artery of the pregnant rabbit. Radioactive 
palmitate (sodium salt complexed with rabbit serum 
albumin)’ was then administered as a single injection. 


*Valium, Hoffmann-La Roche Ltd., Vaudreuil, Quebec, 
Canada. 

tNembutal, Abbott Laboratories Ltd., Montreal, Quebec, 
Canada. . 


‘time (min)]. 
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Maternal blood was immediately sampled for 6 to 8 
minutes at ] minute intervals. Fetuses were removed &t | 
predetermined times by cesarean section, and blood 
was obtained by cardiac puncture. Portions of the ini- 
tial and final blood samples served for monitoring 
acid-base balance (pH, Ро», and Рсоз). E 

Analytical techniques are described briefly; full de- 
tails have been published.? 18-18. 93 Blood plasma was 
counted directly in Handifluor (Mallinckrodt Canada 
Ltd., Pointe Claire, Quebec, Canada), and the free fatty 
acid (FFA) concentration was determined by the 
method of Novak.!! Each fetus together with its pla- 
centa, freed of decidua, was weighed. Brain, lung, 
liver, and shoulder brown adipose tissue was dissected 
free, washed, blotted, and weighed. Approximately 1 
gm of each tissue was homogenized and lipid was ex- 
tracted by the method of Folch and associates.’ A: por- 
tion of the extracted lipid was counted at efficiencies 
from 76% to 86% on a Packard Tri-Carb liquid- 
scintillation spectrometer (Model 3380, Packard In- 
strument Co., Downers Grove, Illinois). 

Half times (t'4s) of [1-'*C]palmitate were determined 
mathematically, with a straight-line equation [the In of 


plasma radioactivity ipm as a function of sampling 
m 





Statistical evaluation was by one-way analysis of vari- 


- ance or Student's t test. 


Results 


Fetal plasma and liver lipid. Maternal and fetal FFA 
concentrations remained unchanged over the period 
studied. Maternal values were approximately fivefold 
higher than those of the fetus. When allowance is made 
for differing fetal body weights, total plasma FFA are 
approximately 1.8-fold higher at day 85 versus day 30 
(Table I). Plasma volumes were estimated as being 5% 
of body weight. | 

Liver lipid concentration was the most affected dur- 
ing the period studied (Table I) A marked drop 
(250%) in liver lipid concentration occurred when the 
postterm period was extended to day 35. The greater 
part of this change occurred between days 34 and 85. 

Rate of appearance. Fig. 1 demonstrates total radio- 
activity in fetal plasma, comparing levels in near-term 
animals with those of animals 3% days post term at the 
various sampling times indicated. Descending portions 
of these curves are similar as reflected in the t%s (Table 
І); however, ascending slopes are different (p < 0.1), 
indicating a slower rate of FFA entry into the fetus at 
34% days’ gestation. In addition, the time of appear- 
ance of peak radioactivity in the two preparations dif- 
fers. Peak was at approximately 1.4 minutes in animals 
delivered at 30 days compared with 3.6 minutes in, 
those delivered 3% days post term. 
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Placental uptake and transfer of lipid. Fig. 2 consid- 
efs placental lipid radioactive uptake and correspond- 


“ing fetal uptake, comparing near-term animals (30 


days) with those 4 days. post term (35 days). A sig- 
nificant positive correlation (p < 0.001) exists between 
the indicated variables at 30 days only. This is lost 5 days 
later. Placental uptake at 30 days exceeds that at 35 
days (p < 0.05). When “transfer to the fetus” is evalu- 
ated in the region where placental uptakes are similar 
(placental radioactivity from 0 to 3 x 10° dpm) transfer 
to the 30 day fetus exceeds that to the 35 day fetus 
(p < 0.005). 

Plasma lipid specific activity (SA). Fig. 3 demon- 
strates plasma lipid SAs, comparing the fetus with its 
mother at 30 days’ gestation. Comparison is made at 
equilibrium, 6 to 8 minutes following injection; at this 
time more than 95% of plasma lipid, in both compart- 
ments, is FFA. * The arrow (slope = 1) is shown as а 
reference line. If such were experimentally obtained, 
all fetal FFA would be of maternal origin (fetal con- 
tribution = 0}. The experimentally obtained line (des- 
ignated SA; <SAm, slope = 0.38) indicates that in the 
near-term fetus at equilibrium only 38% of fetal FFA is 
of maternal origin. Therefore, fetal contribution 
is 62%. 


Comment 


What are the principal characteristics of the postterm 
period in the.rabbit? The postterm mother appears 
unaffected. For example, maternal plasma 0% and 
turnover rates of palmitic acid (Table П), as well as 
plasma FFA concentrations, are identical at 30 and 
34% to 35 days’ gestation. The postterm mother does 
not come to the aid of the lipid-deprived fetus. 
Homeostatic responses of the mother appear geared 
primarily to her survival." /5 

Evidence of placental malfunction in the postterm 
period includes an increased incidence of placental le- 
sions, the increased ease with which placenta and de- 
cidua separate,'® and decreased placental uptake and 
transport of labeled FFA (Figs. 1 and 2). Fuchs and 
Fuchs,® studying fetal uptake of phosphate in the 
postterm rabbit, report that after term phosphorus up- 
take does not continue to increase but remains on 
about the same level until fetal death. "Either the pla- 


centa is unable to increase the transfer, or the mother is. 


unable to mobilize enough phosphate to increase the 
fetal phosphate concentration. As the maternal plasma 
phosphate appears to rise after term, it must be the 
placenta which has reached the limit of its capacity." In 
the postterm rat, transfer of a-aminoisobutyric acid 
(AIB) and glucose from the maternal circulation in- 


,to the fetus is markedly seduced near term and fur- 
ther reduced during prolonged gestation.” Similar : 


> 
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FETAL RADIOACTIVITY 
(TOTAL) 


dpmx 1075 


* 30 DAYS 
x35 DAYS 





0 1 2 3 4 5 6 


PLACENTAL RADIOACTIVITY 
(TOTAL) 
dpmx 1075 


Fig. 2. Placental uptake and transfer of lipid in tissue of ani- 
mals at 30 days' gestation and 4 days post term (35 days' ges- 
tation). Total radioactivity is that present in lipid extracted 
according to Folch and associates? adjusted for tissue weight. 
Fetal radioactivity is the sum of that found in plasma, brain, 
brown adipose tissue, liver, and lung lipid. Data are from four 
mothers at each gestational age. A fetus and its placenta are 
shown. 


Table II. Plasma 1% of palmitic acid (minutes) 






Days' gestation 
34%-35 


Maternal 1.94 + 0.16* 1.78 + 0.12 
(71) 2) 
Fetal 2.49 + 0.41 2.45 + 0.43 
(7) (5) 
*Mean + SE. 


t No. of samples. 


` changes, suggesting a reduced capacity of the placenta 
to release AIB into the fetal circulation, have been 
found in protein-deprived rats. 

It appears, therefore, although subtle differences 
exist between the species and substrates employed, that 
the postterm period is characterized by decreased pla- 
cental uptake and transfer of a wide spectrum of sub- 
strates representing several modes of transfer: active 
(phosphate and AIB), facilitated diffusion (glucose), 
and both passive diffusion and active transport (FFA). 

Further, our data suggest the existence of differing 
populations near term as compared to post term. A 
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EETAL PLASMA SA, = 
dpm/ Ед РРА X10 

40 
32 


24 





MATERNAL PLASMA SA 
i : r3 
N рту Еа FFA 10 


Fig. 3. The relationship between fetal (f) and maternal (m) 


plasma lipid SAs at 30 days' gestation. The arrow is shown asa 
reference and would apply if all fetal FFA were of maternal 
origin (slope = 1). 


significant positive correlation (p « 0.001) exists be- 
tween placental uptake and fetal transfer at 30 days 
only (Fig. 2). This is lost 5 days later. 

Neither the present study nor those discussed above 
adequately distinguish diminished placental functional 
capacity from decreased maternal-placental blood flow. 
This failure is no doubt due to the difficulties encoun- 
tered in measuring flow directly in the very fragile 
postterm preparation.? Some circumstantial argu- 
ments eliminating flow changes from prime considera- 
tion have already been discussed.’ In addition, in the 
present report when "transfer to the fetus" is evaluated 
in the region where placental uptakes are similar (0 to 
3 x 10° dpm, Fig. 2), transfer to the 35-day-old fetus is 
impeded. Changes in maternal-placental flow could 
theoretically affect placental uptake; however, a de- 
creased placental-fetal transfer starting with a compa- 
rable placenta is unlikely due to flow changes. 

Impeded transfer appears due to "blocks" between 
mother and placenta as well as between placenta and 


fetus: This conclusion is based on: (1) a decreased pla- . 


cental uptake of maternal lipid (Fig. 2), suggesting a 
block between mother and placenta, and (2) a de- 
creased placental transfer of placental lipid to the fetus 
(Fig. 2), suggesting a placental-fetal block. Overall 
transport to the postterm fetus is at a slower rate (Fig. 
1), occurring when respective maternal and fetal 165 
are similar, thus suggesting placental malfunction. 

If all circulating fetal FFA were derived from the doe 
by placental transfer, then the specific activity in the 
fetus of a particular fatty acid would be the same as that 
in the mother. In a recent report, the fetal specific ac- 
tivity of palmitic acid averaged 15% of the maternal 
activity; therefore, only 15% of fetal palmitic acid was 
of maternal origin.* Van Duyne and collaborators”! re- 
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ported a fetal FFA SA 30% that of the mother. Thus, a 
significant fraction of circulating fetal FFA is derived 
from sources other than direct placental transfer of 
maternal fatty acids. 

In the present study, total plasma FFA is elevated in 
the postterm fetus (Table I) concomitant with a de- 
creasing maternal supply (i.e., decreased placental 
transfer to the, fetus of maternal lipid). A postterm 
fetus must therefore contribute lipid from its own re- 
serves (probably in the liver, Table I) in excess of 
amounts attributed to a near-term fetus, i.e., >62% 
(Fig. 3). Liver lipid is the most likely endogenous 
source. Dramatic changes (a drop greater than 50%} in 
fetal lipid concentration occur in the liver when the 
postterm period is extended beyond 34 days. Liver tis- 
sue is the only one in which such changes were ob- 
served, suggesting that at 4 days post term liver lipid is 
utilized to meet energy requirements, supply FFA and 
lipid to spared tissue, and maintain the plasma FFA 
concentration. There is no indication that either 
adipose tissue ог placental lipid is utilized during the 
postterm period. Rather, fetal liver lipid is mobilized in 
response to increasing fetal demands. 

One can, in a rough way, calculate amounts of FFA 
attributable to observed losses in liver lipid. Lipid loss is 
approximately 100 mg/g tissue (Table I), for a tissue 
weight of 3.5 g!? or a total loss of 350 mg lipid (0.4 
mmoles tripalmitin or 1.2 mmoles palmitic acid). One 
can as well calculate FFA loss to the fetus due to de- 
creasing placental transfer, assuming a progressively 
diminishing rate of transfer between days 30 and 35. 
The amount of FFA lost to the fetus due to decreased 
transfer is 1.1 mmole FFA. Thus, postulating liver lipid 
mobilization as a homeostatic compensatory mecha- 
nism appears reasonable. 

In conclusion, the postterm period in the rabbit (days 
34% to 35) can be said to be characterized by placental 
insufficiency defined in physiologic and biochemical 
terms as follows: Placental uptake and transport of 
labeled FFA decrease while maternal and fetal FFA 
dynamics (025) remain unchanged, and there is a loss 
in "organization"—the strong positive correlation be- 
tween placental uptake and transfer to the fetus exis- 
tent at 30 days is lost. As a result of changes in trans- 
port of lipid, the system (1.е., the postterm fetus) is 
affected homeostatically and responds in a “corrective” 
manner in order to survive. Total plasma FFA is ele- 
vated in the postterm fetus concomitant with a decreas- 
ing maternal supply. A postterm fetus must therefore 
contribute lipid from its own reserves (probably in the 
liver) in excess of amounts attributed to a near-term 
fetus, i.e., 762976. Our model represents a com- 
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promised intrauterine environment, equivalent to mal- 
nutrition in many respects, and possibly relevant to 
stressed pregnancy irrespective of time of occurrence 
during gestation. 
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Dr. J.-C. Jéquier provided assistance with statistical 


analyses. 
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Boston, Massachusetts 


A matched control study was undertaken in which 156 children were examined between ages 23 
and 62 тогіћѕ after births associated with spontaneous labor, oxytocin-induced labor, or 
prostaglandin Е, (PGE;)-induced labor. Physical development was not adversely affected by labor 
induction based on height and weight percentiles. The frequency of neurologic or developmental 


abnormalities not attributable to postdelivery events was the same overall in induced and 
spontaneous labors (19.2 per 1,000), but those abnormalities occurring after labor induction all 
followed use of oxytocin. None followed PGE; despite case-selection criteria which specifically 
chose PGE, cases from among those with documented adverse drug-related reactions.. 


(AM. J. OBsTET. GYNECOL. 133:718, 1979.) 


ELECTIVE INDUCTION of labor is a management op- 
tion in current wide use. It is considered relatively in- 
nocuous if undertaken under optimal conditions’; it 
has even been’ suggested that improvements in the 
perinatal mortality rate may be attributable to increas- 
ing numbers of inductions.” 3 Nonetheless, questions 
of safety are raised from time to time.* $ Concerns 
relate particularly to a variety of considerations from 


inadvertent interruption of a pregnancy prematurely* 7 


to neonatal hyperbilirubinemia.* ° Uterotonic agents 
used for both induction and augmentation of labor at 
this institution were found to yield more tetanic uterine 
contractions, baseline hypertonus, and coupling of con- 
tractions,!° as well as abnormal fetal heart rate pat- 
terns,!! than were seen in unstimulated labors. As to 
hypercontractilitv, differences have been encountered 
according to the type of uterotonic agent иѕеа.! !? 
Moreover, assessments of the developmental status 
of children delivered at term after elective induction of 
labor, while showing no clear-cut statistically significant 
differences from a comparable group of children born 
after spontaneous labor, did reveal twice the number 
with mental retardation (two versus one) and nonfe- 
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brile convulsions (four versus two) in the induced 
group.!? No distinction was made in this study between 
amniotomy and oxytocin inductions, nor was pre- 
maturity taken into account as an outcome factor. 
These observations stimulated us to try to verify if in- 
duction of labor had any long-term residual effect on 
the growth and development of the infant. In addition, 
we sought to determine if the type of agent used for the 
induction, specifically oxytocin and prostaglandin E; 
(РСЕ,), affected the outcome. 


. Material and methods 


Gravid patients whose labor had been successfully 
induced by orally administered PGE; during the 3 year 
period ending March, 1975, were identified. This time 
frame was chosen in order to ensure sufficient duration 
of follow-up to permit identification of growth and de- 
velopment abnormalities in the children who were to 
be examined. Because of our interest in determining 
long-term adverse effects of the induction agent, PGE, 
we concentrated follow-up efforts among those in 
whom uterine contractile and/or fetal heart rate (FHR) 
abnormalities had been identified during the course of 
the preceding labor. Half the cases were randomly se- 
lected from among those delivered vaginally after an 
uncomplicated labor and half from among both vaginal 
and operative deliveries following an induction during 
which an adverse drug-related reaction had been re- 
ported. This preselection was recognized to bias our 
results against PGE, insofar as adverse outcome might 
be concerned. 

Fifty-two infants were traced and examined front 
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Table I. Comparison of study groups 


С) 


PGE induction | 


Мо. , 52 52 52 
Maternal characteristics: 

* Age (yr) 27.9 + 0.6 28.8 + 0.5 27.0 + 0.6 
Parity 0:7 + 0.1 1.4 + 0.2* 1.8 + 0.2* 
Gestational age (wk.) 39.3 + 0.3 39.3 + 0.3 39.9 + 0.2 
Labor duration (hr.) 9.0 + 0.5 4.4 + 0.4* 5.8 + 0.4* 

Infant characteristics: 
Birth weight (gm) 3,285 + 73 3,312 + 68 3,272 + 58 
- Male: female ratio 1:0.6 1:1.1* 1:1.2* 
Height (percentile) 38.6 + 3.9 41.0 + 4.0 37.4 + 4.0 A 
Weight (percentile) 47.6 + 4.1 47.9 x: 4.1 43.6 + 4.1 
Developmental/neurologic abnormality : 
Possible 3 0 3 
Probable 0 1 0 
Definite 1 2 ()t 1(0)f 


Da:a expressed in mean + standard error, except infant sex ratio and number of relevant abnormalities. 
*Difference from spontaneous labor data statistically significant (p « 0.01). 
TParentheses designate those unexplained by congenital anomaly or documented postdelivery event. 


among the 198 successful PGE, inductions done during 
the study interval. All but six of these children had 
been delivered after electively induced labors; two in- 
ducticns had been undertaken for ruptured mem- 
branes; two, for pregnancy hypertension; one, for re- 
current pyelitis; and one, for chronic bronchitis. They 
included three with documented hypercontractility 
(one of whom had variable decelerations іп FHR as 
well) and 12 with FHR alterations (two, late decelera- 
tions; six, variable decelerations; three, transient un- 
classified bradycardia; and one, tachycardia); in addi- 
tion, 17 had documented gastrointestinal reactions, 
including nausea, vomiting, and diarrhea. 

Each patient from the oral РСЕ, series was matched 
with an oxytocin-induction patient and with a control 
patient delivered after spontaneous labor. Matching 
took into account date of delivery (within one month), 
maternal age (within 5 years), parity, gestational age 
(within one week), birth weight (within 250 grams), 
and delivery procedure. Where possible, the medical 
complication (specifically that for which the induction 


was undertaken) was also considered. No effort was |” 


made to match candidates for the oxytocin-induction 


or spontaneous labor series on the basis of adverse | 


uterine contractility or fetal heart rate (FHR) reactions. 
Among those selected, no reactions of this kind were 
reported. 

Infants were evaluated in sequential order as traced 
on the basis of their parents' agreement to cooperate, 
detailed informed consent first having been obtained in 
writing. Infant assessments were done by pediatricians 


without knowledge of the preceding obstetric events. ` 


The objective of this "blind" approach was unbiased 
pbservation. A thorough and detailed history was ob- 


tained to summarize the medical history from birth, 
including illnesses requiring hospitalization, surgical 
procedures, and medications taken regularly. The de- 
velopmental milestones were determined (age when 
first smiled, sat alone, walked alone, said simple sen- 
tences, rode tricycle). Physical examination included 
neurologic, growth, and developmental evaluations. 
Height and weight were obtained and converted to 
percentiles according to sex and age, using tabulated 
reference standards.^ The Denver Developmental 
Screening Test was undertaken where feasible for 
purposes of detecting developmental delays during the 
preschool years in personal-social, fine motor adpative, 
language, and gross motor areas. Neurologic and de- 
velopmental assessments were felt to be inadequate or 
incomplete in eight instances (two, spontaneous labor; 
four, oxytocin, and two, PGE, induction). Laboratory 
studies were also done, including hemoglobin, white 
blood cell count, blood differential, urinalysis, and 
blood glucose, bilirubin, creatinine, glutamic oxalacetic 
transaminase, and alkaline phosphatase. 


Results 


The three groups were comparable (Table I) accord- 
ing to selection criteria of maternal age, gestational age, 
and birth weight. Parity, however, was not uniformly 
distributed, an excess of nulliparous patients having ' 
been included in the spontaneous labor group. Labor 
duration data undoubtedly reflected the factor of par- 
ity, but they also showed the relatively greater impact 
of oxytocin compared with PGE, as a means for 
shortening labor, a phenomenon that has previously 
been documented.!* There were no perinatal deaths 
and no infant in these series was severely depressed at 
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Table II. Children with developmental problems* | 





Spontaneous labor: 
1 Speech unintelligible, lens opacification, eczema 
2 Speech delayed at 38 mo. 
3 Speech delayed at 36 mo. 
4 Speech delayed at 33 mo., otitis media, functional 
heart murmur 


Oxytocin induction: 
5 Delayed motor and language development, post- 
encephalitis microcephaly 


6 Speech unintelligible, late motor milestones, partial 
deafness | 
7 Speech delayed to 36 mo., still unclear 
PGE; induction: 


8 Spastic quadriplegia, mental retardation, congeni- 
tal anomalies, thrombocytopenia 
9 Speech delayed to 40 mo. 
10 Speech delayed to 36 mo. 
1l Speech delayed to 36 mo. 


Age at exam- 
ination (mo.) 


. 44 


44 
50 
55 


52 


52 


49 


23 


48 
47 
47 
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Induction 
indication 


Gestational 
age (wk.) 


Maternal 
parity 










Abnormality | Age 
assessment | (yr.) 





Definite 37 2 38 NA 
Possible 25 I 40 NA 
Possible 27 0 41 NA 
Possible 34 0 40 NA 
Definite 28 0 40 Elective 
Definite 36 2 36 PROM 

` Probable 32 1 40 Elective 
Definite 37 5 37 PROM 
Possible 27 2 40 Elective 
Possible 29 3 40 Elective 
Possible 28 1 41 Elective 


‚ *NA, Not applicable; LF, low forceps; NSD, normal spontaneous delivery; CS, cesarean section; CPD, cephalopelvic dispro- 


portion; PROM, premature rupture of membranes. 


birth. Only three had Apgar scores below 7 at 1 minute, 
and no scores were below 5 (two after spontaneous 
labor and one after. PGE, induction). Only one 5 
minute Apgar scoré was less than 9 (7, in an infant 
delivered after spontaneous labor). 

The average age of the children at the time of as- 
sessment was 43.9 months, ranging from 23 «о 62 
months. Sex ratio was the same after oxytocin and 
PGE, induction, but inexplicably there were substan- 
tially more male infants in those delivered after spon- 
taneous labor. This unusual distribution emphasized 
the need to assess height and weight parameters ac- 
cording to age and sex standards. There was uni- 
formity of height and weight distribution throughout 
the three groups when examined on the basis of the 
percentile of such standards. Delayed growth as de- 
termined by heights below the third percentile for age 
and sex was actually encountered somewhat more 
often after spontaneous labor (15.4% than after in- 
duced. labor (13.5% for PGE, and 7.7% for oxytocin, 
neither difference statistically significant). The same 
applied to delayed weight gain, using the same third 
percentile criterion (11.5% versus 7.7% and 7.8%, also 
not significant). | 

Of the 156 children in this study 111 were entirely 
normal by physical, developmental, and laboratory as- 
sessments. Minimal delays in speech development had 
been noted in six of these children, but adequate 
speech capability developed before age 214 years (two 
after spontaneous labor, one after oxytocin induction, 
and three after PGE, induction). One other infant was 


deemed to be hyperactive but not hyperkinetic. These 
seven children were considered to be essentially nor- 
mal. Assorted minor or unrelated problems were 
found among 34 of the remaining 45, including seven 
with functional heart murmur; seven, otitis media; six, 
hernia; four, eczema; two, hypospadias; two, crypt- 
orchidism; two, strabismus; and two, pneumonia. Dis- 
counting these, we were left with 11 for further and 
more serious consideration. 

Details on these 11 children with developmental 


` problems are presented in Table II. Most of the ab- 


normalities were limited to speech and language devel- 
opment; three (Cases 5, 6, and 8) had motor disorders 
as well. An attempt was made to determine the degree 
of diagnostic confidence of the abnormality in each 
case. The diagnosis was definitely established in four 
(Cases 1, 5, 6, and 8), based on gross motor defects or 
unintelligible speech beyond. age 314 years. One other 
(Case 7) was considered probably abnormal by virtue of 
delay in speech development to age 3 years and con- 
tinued unclear speech mechanics at age 4 years. All the 
rest were designated only as possibly abnormal because 
speech had been significantly delayed, although once 
begun, it appeared to be developing well at the time of 
the follow-up examination. 

Two of those with definite abnormalities deserve 
further clarification. One (Case 5) was clearly the result 
of a postdelivery event, namely, encephalitis diagnosed 
at age 3 months, probably on the basis of cytomegalo- 
virus (CMV) infection, which resulted in microcephaly. 
The other child (Case 8) had a constellation of neonata] 
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Apgar score 






None * None LF 3,595 8 10 
None None NSD’ 3,515 9 10 
None None LF 3,500 9 10 
Arrested, None cs 3,825 7 9 
CPD 
None . None NSD 3,350 8 10 
None None LF 2,815 9 9 
None None NSD 2,580 8 10 
None Bradycardia NSD 2,750 9 10 
None None NSD 3,160 10 10 
None None LF 4,495 7 9 
None . None LF 3,320 9 10 


problems, including polydactyly, cryptorchidism, mi- 
cropenis, cardiac arrhythmia, and thrombocytopenia. 
The thrombocytopenia was possibly an isoimmune 
phenomenon, platelet antibodies having been demon- 
strated. The infant developed a bleeding tendency dur- 
ing the neonatal period with ecchymosis and intracra- 
nial hemorrhage. CMV titers were transiently elevated 
(1:32) but urine histology was negative. Virologic 
examinations were also unrevealing. The developmen- 
tal deficiencies in neither case can be attributed to the 
direct or remote effects of the uterotonic agent used. If 
both are deleted from consideration, two children re- 
main with definite abnormalities that may or may not 
be labor related (Case 1, the result of a spontaneous 
labor, and Case 6, oxytocin induction) plus one proba- 
bly abnormal child (Case 7, oxytocin.induction). 


Comment 


Our findings confirm those of Niswander and asso- 

' ciates? in that we are unable to demonstrate a sig- 
nificant overall increase in adverse infant outcome 
from induction of labor. Our group of 52 spontaneous 
labors resulted in one abnormal child (19.2 per 1,000); 
two otherwise unexplained abnormalities resulted from 






FHR Birth 
. Delivery | weight 5 min. ` 
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104 induced labors (also 19.2 "per . 1,000). However; 
when we focus more closely on the induction cases by 
examining them according to the agent used for in- 
duction, we find both unexplained abnormalities among 
the oxytocin inductions (38.5 per 1,000) and none in 
the PGE, group. Whereas these data represent statisti- 
cally insignificant differences, they do suggest the pos- 
sibility that oxytocin may have an adverse effect on the 
offspring. To determine whether or not this contention 
is correct would require a much larger and better con- 
trolled study. 

Nonetheless, PGE, induction carried little, if any, 
risk in our series. This deserves to be especially em- 
phasized because the PGE, cases were preselected to 
include a substantial sampling of those demonstrating 
intrapartum FHR and contractility abnormalities. De- 
spite the obvious weighting of case material against 
PGE, by this approach, the long-term results were quite 


, acceptable. 


Moreover, the outcome for offspring of women who 
had PGE, inductions was not different for those in 
whom uterine hypercontractility or FHR abnormalities 
had been encountered when they were examined as a 
sequestered group and compared with those ex- 
periencing uneventful PGE,-induced labors. This ob- 
servation, of course, should not be construed to suggest 
that FHR decelerations are not important indicators of 
intrauterine hypoxia. In all cases, the adverse reactions 
were transient despite continued absorption of orally 
ingested PGE, from the gastrointestinal tract. This 
transiency was indicative of their probable innocuous 
nature. Greater degrees and a longer duration of 
hypoxia, perhaps leading ultimately to-irreversible cen- 
tral nervous system damage, would undoubtedly have 
been expressed in persistence and progression of such 
FHR patterns. More to the point, oral PGE, as adminis- 
tered here (0.5 or 1.0 mg hourly to simulate strong 
clinical labor) does occasionally produce both hy- 
percontractility and abnormal ЕНК patterns,'® but re- 
sidual effects have not been demonstrated in the off- 
spring. 

Similar adverse FHR reactions result from oxyto- 


. cin.! Because this study was not designed to test spe- 


cifically for the long-term effects of such oxytocin- 
generated reactions, our data leave unanswered the 


question of their real impact on the surviving infant. 
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The 479-page index is handsomely presented in a rust and gold cloth- ` 
cover volume. It is a must for every library concerned with obstetrics and 
gynecology. Send for your copy of this valuable reference today! 


479 pages, 844" X 11", price $28.75 
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F lagyl (metronidazole) 250 mg. 


Warning : 
Metronidazole has been shown to be carcinogenic in 
mice and possibly carcinogenic in rats. (See Warnings.) e 
Unnecessary use of the drug should be avoided. Its use 
should be reserved for the conditions described in the 
indications section. 











Indications: For the treatment of symptomatic trichomoniasis In 
both females and males when the presence of the trichomonad 
has been confirmed by a propriate laboratory procedures (wet 
Smears and/or cultures). Álso for the treatment of asymptomatic 
females when the organism is associated with endocervicitis, 
cervicitis, or cervical erosion. Т. vaginalis infection is a venereal 
disease and therefore, asymptomatic sexual partners of in- 
fected patients should be treated simultaneously if the organism 
is present. The decision to treat an asymptomatic male partner 
who has a negative culture or smear, or one in whom no culture 
has been attempted, is an Individual one. in any event, the сол- ~ 
Sort should be treated with Fla in cases of reinfection. Flagy! 
is also indicated for acute intestinal amebiasis (amebic dys- 
entery) and for amebic liver abscess. e 
Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS, the first-trimester of pregnancy 
and a hypersensitivity to metronidazole. 


^ Warnings: Flagy! should not be used in the first trimester of 


pregnancy (see Contraindications}, Use with discretion diring 
the second and third trimesters of pregnancy and restrict to 
those pregnant patients not cured by topical measures. Flagy! 
(metronidazole) is secreted in the breast milk of nursing mothers. 
is not known whether this can be injurious to the newborn. 
d used during lactation, an alternative method of feeding may 
e elected. 25 


Note: Tumorigenicity Studies іп Rodents. Metronidazole has 
Shown evidence of tumorigenic activity In a number of studies 
involving chronic, oral administration in mice and rats. 

Most prominent among the effects in the mouse was the 
pono ot pulmonary tumorigenesis. This has been observed 
In ali five reported studies in that species, Including one study 
in which the animals were dosed on an intermittent schedule 
(administration during every fourth week only), Thé published 
results of one of the mouse studies indicate increases in the 
incidence of malignant mons as well as pulmonary neo- 
plasms associated with lifetime feeding of the drug. All these 
effects are statistically significant. 

Two long-term toxicity studies in the rat have been complated. 
There was a statistically significant increase in the incidence 
of various neoplasms, particularly mammary tumors, among 
female rats administered metronidazole over that noted in the 
concurrent female control groups, 

Two lifetime tumorigenicity studies in hamsters have been 
performed and reported to be negative. Ў 

Metronidazole has been reported to potentiate the anticoag- 
ulant effect of coumarin and warfarin resulting in a prolongation 
of prothrombin time. This possible drug interaction should be 
considered when Flagyl is prescribed for patients on this type 
of anticoagulant therapy. 


Precautions: Mild leukopenia has been reported during Flagyl 
use; total and differential leukocyte counts are recommended 
before and after treatment with the drug, especially if a second 
course is necessary. Avoid alcoholic beverages during Flagyl 
therapy because abdominal cramps, nausea, vomiting, head 
aches and flushing may occur. Discontinue Flagyl promtly if 
abnormal jr Signs occur. Exacerbation of moniliasis 
may occur. In amebic liver abscess, aspirate pus during metroni- 
dazole therapy. ac 


Adverse Reactions: Nausea, headache, anorexia, vomiting, diar- 
rhea, epigastric distress, abdominal cramping, constipation, a 
metallic, sharp and unpleasant taste, furry tongue, glossitis and 
stomatitis possibly associated with a sudden overgrowth of 
Candida, exacerbation of vaginal candidlasis, an occasional 
reversible moderate leukopenia, dizziness, incoordination and 
ataxia, numbness or paresthesia of an extremity, fleeting joint 
pains, confusion, irritability, depression, insomnia, milc ery- 
hematous eruptions, "weakness, urticaria, flushing, nasal 
congestion, dryness of the mouth, vagina or vulva, pruritus, 
dysurla, cystitis, a sense of pelvic pressure, бусага, fever, 
polyuria, incontinence, decrease of libido, proctitis, pyra and 
darkened urine have occurred in patients receiving the drug. 
Patients receiving Flagyl may experience abdominal distress, 
Nausea, vomiting, flushing or headache if alcoholic beverages 
are consumed. The taste of alcoholic beverages may also be 
modified. Flattening of the T-wave may.be seen in ECG tracings. 


Dosage and Administration: For Trichomoniasis: The r3com- 
mended dosage for both male and female is one 250-mg. tablet 
i three times daily for seven days. When repeat courses of 
the drug are required, it is recommended that an interval of 4 to 6 
weeks elapse between courses and that the presence 5f the 
trichomonad be reconfirmed by appropriate laboratory measures. 
Total end differential leukocyte counts should be ‘made before, 
during and after retreatment. The male consort should be treated 
in any event in cases of reinfection. 
For Ameblasis: Adults: For acute intestinal amebiasis, 750 mg. 
orally three times daily for 5 to 10 days. 
For amebic liver abscess: Adults: 500 mg. or 750 mg. orally 
three times daily for 5 to 10 days. ў 

Children: 35 to 50 mg./kg. of body weight/24 hours, divided 
into three doses, orally for 10 days. Я 


SEARLE| Searle & Co. : 

| SEARLE| San Juan, Puerto Rico 00936 
Address, medical inquiries to: 

G. D. Searle & Co. 

Medical Communications Department, Box 5110 
Chicago, illinois 60680 7 


If men suffered from the 
symptoms of trichomoniasis, 
they'd appreciate ao 


(metronidazole) 


Women with trichomonias 
have been grateful for the ben 
fits of Flagyl therapy for over a 
decade. Most men have no symp- 
toms and are not even aware that 
they have contracted trichomo- 
niasis, so they rarely appreciate 
Flagyl. Unless both sexual part- 
ners are diagnosed and treated 
simultaneously, reinfection trom 
the consort is a probability (the 

"ping-pong effect) 

In the female, trichomoniasis is 

a multiorgan disease. Tricho- 
тка invade the vagina and 
are often deeply entrenched in 
the endocervix, Skene's and 
Bartholin's glands, the urethra 
and the bladder. Only the sys- 
temic action of Flagyl can elimi- 
nate trichomonads from these 
sequestered sites 

In the male, only Flagyl can 
effectively eliminate trichomonads 
from the male genitourinary tract 

Thus, for the female Flac yi is 
the treatment of choice. For the 
male it is the only choice. And 
that's something they both can 
appreciate! 
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(metronidazole) 
250-mg. tablets 


Searle & Co. 
SEARLE San Juan, Puerto Rico 00936 
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$he ain't 
what she 
used to be. 


The moms-to-be you see today ari 
different. Supercharged, super- 
active, super energy burning. 


Today, 35% of all pregnant womei 
are employed. Sixty percent of 
these moms-to-be have one or moi 
children. More than 50% have 
political, religious, or educational 
involvements outside the home. 


Natalins® Rx helps to support this 
new supercharged life. It's a high 

potency prenatal vitamin and min- 
eral formula—with extra folic acid 
and iron—to assure adequate dail 
levels of these vitamins and mineral 


NATALINS Rx 


PRENATAL VITAMINS AND MINERAL 


% U.S. RDA 
Each Natalins Rx Pregnant or 
tablet supplies: Lactating Wom: 
Vitamins 
Vitamin A, I. U.. ........8,000 100 
Vitamin D, 1. U.. ...... 400 100 
Vitamin Е, I.U.......... 30 100 
Vitamin C,mg....... . 90 150 
Folic acid, mg... ..... Н 1.0 125 
Thiamine, mg........... 2.55 150 
Riboflavin, mg.......... 3.0 150 
Niacin, mg............. 20 100 
Vitamin Be, mg.......... 100 400 
Vitamin В,2, mcg........ 8 100 
ЕПОВИ: 2200 о. 0.05 16 
Pantothenic acid, mg.... 15.0 150 
Minerals 
Calcium, mg............ 200 15 
lodine, mcg............ 150 100 
MONG РОБА АЕ 60 333 
Magnesium, mg......... 100 22 
Copper, mg............ 2.0 100 
BANG Igor sr coros. 6 15.0 100 


Natalins Rx is a multivitamin, multimineral supple- 
ment for pregnant or lactating women. Daily dose: 
1 tablet or as prescribed. Contraindications: Natalin 
Rx should not be prescribed in patients with hemc 
chromatosis or patients with Wilson's disease. 
Caution: Pernicious anemia should be excluded 
before using this product. In patients with kidney 
stones, the calcium content of Natalins Rx tablets 
should be considered before prescribing. 
Supplied: Bottles of 100 and 1,000. 
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.. Jvuay's teenager expects — 
liste e than medicine from - 


The plight of today’s teenager in these socially turbu- 

лег = lent times is often precarious at best. According to a re- 
cent national survey, there has been a 30% increase in 
teenage sexual activity in the last five years.’ Also, half of 
all out-of-wedlock births are attributed to teens. Up to 
two-thirds of these are unwanted, unplanned births.’ 
Trapped in the midst of rapidly changing sexual mores, 
the teenager is further beset by uncertainty, timidity, 
ignorance, and misinformation. 

Thats why todays younger patient needs and de- 
serves thorough counseling — underlined by compas- 
sion, reassurance, and trust — in many areas. These 
range from the basic facts of life, in some cases, to more 
serious subjects like venereal disease. But, no issue is 
more sensitive, or more in need of physician/patient 
exploration than that of contraception. 

Today, contraceptive counseling often culminates 
in the selection of a low-dose oral contraceptive like 
Brevicon. Brevicon offers a rate of efficacy comparable 
to higher-dose formulations and its incidence of men- 
strual irregularities is low. In 16,345 cycles among 1,168 
patients, there were 0.22 pregnancies per 100 woman 
years. Breakthrough bleeding occurred in 5.1% of cycles, 
and amenorrhea in 1.0% of cycles. Dropout rate due 
to menstrual irregularities during the crucial first three 
months was 3.4%. 

Counseling, compassion, and Brevicon — a good 
combination for many of todays teenage patients. 


tablets 


Brevicon Asign of the times 


(norethindrone 0.5 mg with ethinyl estradiol 0.035 mg) 


1. Zelnik, M. and Kantner, К.: Sexual and Contraceptive Experience of Young Married 
Women in the United States, 1976 and 1971. Family Planning Perspectives. Vol. 9, No. 2, 
ee a 1977. 

2. Monthly Vital Statistics Report: Natality Statistics, National Center for Health Statistics, 
Vol. 26, No. 5, September 1977. БЕБЕУ. 


Note: Serious as well as minor side effects have been reported lowing. | | ам | 
the use of all oral contraceptives. These include thromboembolic dis- | 

ease. The physician should remain alert to the earliest manifestations of | 

any symptoms of serious disease and discontinue oral contraceptive =» 
therapy when appropriate. The physician should be fully aware of the | | ~r 


rescribing information for this product. 
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Brevicon^ 21 Tablets 
(norethindrone 0.5 mg. with ethinyl estradiol 0.035 mg.) 


Brevicon* 28-Day tabiets 
(21 norethindrone 0.5 mg. with ethinyl estradiol 
0.035 mg. tablets followed by 7 inert tablets) 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


INDICATIONS 0.C.s are indicated for the prevention of pregnancy. The drop- 
Out rate for medical reasons, as observed in the clinical trials conducted with 
BREVICON, appears to be somewhat higher than observed with higher dose 
Combination products. The dropout rate due to menstrual disorders and ir- 
regularities was also somewhat higher, dropouts being equally split between 
menstrual disorders and irregularities and other medical reasons attributable 


e'O the drug. DOSE-RELATED RISK OF THROMBOEMBOLISM FROM 0.C.s. 


Studies have shown a positive association between the dose of estrogens in 
0.C.s and the risk of thromboembolism. For this reason, it is prudent and in 
keeping with good principles of therapeutics to minimize exposure to estro- 
gen. The O.C. product prescribed for any given patient should be that product 
which contains the least amount of estrogen that is compatible with an ac- 
Ceptable pregnancy rate and patient acceptance. It is recommended that new 
acceptors of 0.C.s should be started on preparations containing 0.05 mg or 
less of estrogen. 


CONTRAINDICATIONS 1. Known or suspected pregnancy (see Warning No. 
5). 2. 0.C.s should not be used in women who have or have had any of the 
following conditions: a. Thrombophlebitis or thromboembolic disorders. b. 
Cerebral vascular or coronary artery disease. c. Markedly impaired liver func- 
tion. d. Known or suspected carcinoma of the breast. e. Known or suspected 
estrogen dependent neoplasia. f. Undiagnosed abnormal genital bleeding. 


WARNINGS: Cigarette smoking increases the risk of serious car- 
diovascular side effects from 0.C. use. This risk increases with age and 
with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use 0.C.s should 
be strongly advised not to smoke. 


The use of 8.C.s is associated with increased risk of several serious con- 
ditions pe thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances. fetal abnormalities, and 
Den: Practitioners prescribing O.C.s should be familiar with the 
following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased 
tisk of thromboembolic and thrombotic disease associated with the use of 
0.C.s is well established. One British study demonstrated an increased rela- 
live risk for fatal venous thromboembolism; two British and three American 
Studies demonstrated an increased relative risk for non-fatal venous throm- 
boembolism. These studies estimate that users of 0.C.s are 4 to 11 times 
more likely than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS. Two American studies demonstrated an 
increased relative risk for stroke, which had not been shown in prior British 
Studies. In a collaborative American stucy of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that the rela- 
tive risk of hemorrhagic stroke was 2.0 times greater in users than nonusers 
and the relative risk of thrombotic stroke was 4 to 9.5 times greater in users 
than in nonusers. A British long-term, follow-up study reported in 1976 a 
highly significant association between O.C. use and stroke. Another British 
long-term, follow-up study had suggested such an association in 1974, but 
the number of cases was too small to estimate the risk. MYOCARDIAL IN- 
FARCTION. An increased relative risk of myocardial infarction associated with 
the use of O.C.s has been reported, confirming a previously suspected asso- 
ciation. One study conducted in the United Kingdom found, as expected, that 
the greater the number of underlying risk factors for coronary artery disease 
ren smoking, hypertension, hypercholesterolemia, obesity, diabetes, 
istory of preeclamptic toxemia) the higher the risk of developing myocardial 
infarction, regardless of whether the patient was an O.C. user or not. 0.C.s, 
however, were found to be an additional risk factor. In terms of relative risk, it 
has been estimated that O.C. users who do not smoke (smoking is consid- 
ered a major predisposing condition to myccardial infarction) are about twice 
as likely to have a fatal myocardial infarction as nonusers who do not smoke. 
О.С. users who are also smokers have about a 5-fold increased risk of fatal 
infarction compared to users who do not smoke, and about a 10- to 12-told 
increased risk compared to nonusers who do not smoke. Furthermore, the 
number of cigarettes smoked is also an important factor. In determining the 
Importante of these relative risks, however, the baseline rates for various age 
groups must be given serious consideration. (The estimates are based on 
ritish vital statistics which show acute myocardial infarction death rates 2- to 
3-times less than in the U.S. for women in these age groups; consequently, 
actual U.S. death rates could be higher.) The importance of other predispos- 
ing conditions mentioned above in determining relative and absolute risks 
has not been quantified; other synergistic actions may exist. RISK OF DOSE. 
In an analysis of data derived trom several national adverse reaction reporting 
systems, British investigators concluded that the risk of thromboembolism 
including coronary thrombosis is directly related to the dose of estrogen used 
in 0.C.s. Preparations containing 0.1 mg or more of estrogen were as- 
Sociated with a higher risk of thromboembolism than those containing 0.05- 
0.08 mg of estrogen. Their analysis did suggest, however, that the quantity 
of estrogen may not be the sole factor involved. This finding has been sup- 
rted by a study in the United States. Careful epidemiological studies to de- 
lermine the degree of thromboembolic risk associated with progestogen-only 
0.C.s have not been performed. Cases of thromboembolic disease have been 
reported in women using these products, anc they should not be presumed to 
be free of excess risk. ESTIMATE OF EXCESS MORTALITY FROM CIRCULAT- 
ORY DISEASE. A large British prospective study estimated the mortality rate 
per 100,000 women pat year from diseases of the circulatory system for 
users and nonusers of 0.C.s according to age, smoking habits, and duration 
of use. The overall excess death rate annually from circulatory diseases for 
O.C. users was estimated to be 20 per 100,000 (ages 15-34— 5/100.000; 
ages 35-44— 33/100,000; ages 45-49 —140/100,000). The risk is concen- 
trated in older women, in those with a long duration of use, and in cigarette 
smokers, and may persist after discontinuation of O.C. use. It was not possi- 
ble, however, to examine the interrelationships of age, smoking, and dura- 
tion of use, nor to compare the effects of continuous vs. intermittent use. 
Although the study showed a 10-fold increase in death due to circulatory dis- 
eases in users for 5 or more years, all of these deaths occurred in women 35 
or older. Until larger numbers of women under 35 with continuous use for 5 
ог more years are available, it is not possible to assess the magnitude of the 
relative risk for this younger age group. The available data from a variety of 
Sources have been analyzed to estimate the risk of death associated with vari- 
ous methods of contraception. The estimates of risk of death for each method 
include the combined risk of the үзүү method (e.g., thromboem- 
bolic and thrombotic disease in the case of 0.C.s) plus the risk attributable to 
pregnancy or abortion in the event of method failure. This latter risk varies 
with the effectiveness of the contraceptive method. The findings of this 
analysis are shown in Table 1 below. The stucy concluded that the mortality 
associated with all methods of birth control is low and below that of 
childbirth, with the exception of O.C.s in women over 40 who smoke. (The 
rates given for pill only/smokers for each age group are for smokers as a 
class. For "heavy" smokers (more than 15 cigarettes a day), the rates given 
would be about double; for "light" smokers (less than 15 cigarettes a day), 
about 50 percent.) The lowest mortality is associated with the condom or dia- 
phragm backed up by early abortion. The study also concluded that 0.C 
users who smoke, especially those over the age of 30, have a greater mortal- 
ity risk than O.C. users who do not smoke. 
TABLE 1. The annual number of deaths associated with control of fertility and 
no control per 100,000 nonsterile women by regimen of control and age of 


women are: 
15-19 20-24 25-29 30-34 35-39 40-44 


















No method 5.6 6.1 7.4 139 208 226 
Abortion only 132 1.6 1.8 ЪЪ 1.9 1.2 
Pill only—nonsmokers us qp uu 22 "4*5 74 
Pill only—smokers 15 16 16 108 134 589 
1005 only 09: 10 "12 14:720. 1*9 
Traditional 

contraception only М 4% 0 3, 50; «42 
Traditional contra- 

ception and abortion 02 02 03 03 O03 0.2 





The risk of thromboembolic and thrombotic disease associated with 0.C.s 









increases with age-after approximately age 30 and, nce infarction, 
is further increased by hypertension, hyperlipidemias, obesity, diabetes, or 
history of preeclampic toxemia and especially by cigarette smoking. Based on 
the data currently available, the following table gives a gross estimate of the 
risk of death from sirculatory disorders associated with the use of 0.C.s: 


TABLE 2. Smoking habits and other predisposing conditions — risk as- 








sociated with use f 0.C.s 
Age Below 30 30-39 40+ 

Heavy smokers C B A 
Light smokers D C B 
Nonsmokers 

(No predisposing conditions) D сй C 
Nonsmokers 

(other predisposing conditions) C св BA 





A—Use associated with very high risk. C—Use associated with moderate risk. 
B—Use associated with high risk. D —Use associated with low risk. 





The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e.g, thrombophlebitis, pulmo- 
пагу embolism, cerebrovascular insufficiency, coronary occlusion, retinal 
thrombosis, and mesenteric thrombosis). Should any of these occur or be 
Suspected, the drug should be discontinued immediately. A four- to six-fold 
increased risk of pest-surgery thromboembolic:complications has been re- 
ported in O.C. users. If feasible, O.C.s should be discontinued at least 4 
weeks before surgery of a type associated with-an increased risk of throm- 
boembolism or proionged immobilization. Among patients with thromboem- 
bolic disease, the results of retrospective studies suggest the possibility of an 
increased risk for users who are of blood types A. B, or AB, as compared with 
those of type 0. Ocular Lesions: There have been reports of neuro-ocular le- 
Sions such as optic neuritis or retinal thrombosis associated with the use of 
0.C.s. Discontinue О.С. medication if there is unexplained, sudden or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal vascular lesions. and institute appropriate diagnostic 
and therapeutic measures. Carcinoma: Long-term continuous administration 
0f either natural or synthetic estrogen in certain animal species increases the 
frequency of certain-adenomas, benign or malignant, such as those of the 
breast, cervix, vagima, uterus, ovary, pituitary and liver. Certain synthetic 
progestogens, nonescurrently contained in O.C.s, have been noted to in- 
Crease the incidence-of mammary nodules, benign and malignant, in dogs. 
Several retrospective case-control studies have reported an increased relative 
risk (3.1 to 13.9 times) associating endometrial савсіпота with the prolonged 
use of estrogens in postmenopausal women who took estrogen replacement 
medication to relieve menopausal symptoms. One-publication reported on the 
first 30 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on 0.C.s. Of the adenocar- 
сіпотаѕ found in women without predisposing visk factors for adenocar- 
cinoma of the endometrium (e.g.. irregular bleeding at the time 0.C.s were 
first given, рое Stic ovaries) nearly all occurred in women who had used a 
sequential О.С. These products are no longer marketed. No statistical associ- 
ation has been reported suggesting an increased risk of endometrial cancer in 
users of conventional combination or ргодеѕ:одеп-опіу 0.C.s, although indi- 
vidual cases have been reported. Several studies-have shown no increased 
risk of breast cancer to women taking 0.C.s or estrogens. In one study, how- 
ever, while no overall increased risk of breast cancer was noted in women 
treated with O.C.s, ped risk was suggested tor the subgroups of 0.C. 
users with documented benign breast disease anc-for long-term (2-4 years) 
users. One other study indicated an increasing riskaf breast cancer in women 
taking menopausal estrogens, which increased with duration of follow-up. A 
reduced occurrence of benign breast tumors in users of 0.C.s has been well 
documented. In a prospective study of women with cervical dysplasia, there 
was an increase in severity and of conversion to cancer in situ in O.C. users 
compared with nonusers. This became statistically significant after 3 to 4 
years of use. Nonreversal of dysplasia within the first 6 months of pill use was 
Suggested to be predictive of progression after prolonged exposure. There 
have been other reports of microglandular hyperplasia of the cervix in users 
of 0.C.s. In summary. there is at present no confirmed evidence from human 
Studies of an increased risk of cancer associated with O.C.s. Close clinical 
surveillance of all women taking 0.C.s is, nevertheless, essential. In all cases 
of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropri- 
ate diagnostic measures should be taken to rule outmalignancy. Women with 
a strong family historysof breast cancer or who have breast nodules, fibrocys- 
tic disease or abnormal mammograms should be monitored with particular 
care if they elect to use 0.C.s instead of other methods of contraception. 4. 
Liver Tumors: Sudden severe abdominal pain or shack may be due to rupture 
and hemorrhage of a liver tumor. There have been reports associating benign 
or malignant liver tumors with O.C. use. This has been reported in short- 
term as well as long-term users of 0.C.s. One study-showed that О.С. formu- 
lations with high hormonal potency were associated with a higher risk than 
lower potency formulations. Two studies relate risk with duration of use, the 
risk being much greater after 4 or more years of use. Although it is an un- 
common lesion, it shoutd be considered in women presenting with an "acute 
abdomen". The tumor may cause serious or fatal hemorrhage. Patients with 
liver tumors have demonstrated variable clinical features which may make 
preoperative diagnosis difficult. Some cases presented because of right upper 
quadrant masses, while most had signs and symptoms of acute in- 
traperitoneal hemorrhage. Routine radiological and- laboratory studies may 
not be helpful. Liver scans may clearly show a focal'defect. Hepatic отето 
raphy тау be a useful procedure іп diagnosing primary liver neoplasm. 5. 
Use in or Immediately Preceding Pregnancy, Birth Detects in Offspring, and 
Malignancy in Female Gifspring: The use of female sex hormones — both es- 
trogenic and progestatienal agents —during early pregnancy may seriously 
damage the offspring. |! has been shown that females exposed in utero to 
diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of develop- 
ing in later life a form otwaginal or cervical cancer that is ordinarily extremely 
rare. This risk has beerrestimated to be of the order-of 1 in 1,000 exposures 
or less. Although there :s no evidence at the presentetime that O.C.s further 
enhance the risk of devetoping this type of malignancy, such patients should 
be monitored with particular care if they elect to use 0.C.s instead of other 
methods of contraception. Furthermore, a high percentage of women ex- 
posed to diethylstilbestrat (from 30 to 90%) have been found to have epithe- 
lial changes of the vaga and cervix. Although these changes are histologi- 
cally benign, it is not n whether this condition is a precursor of vaginal 
malignancy. Male children so exposed may корор abnormalities of the uro- 
genital tract. Although samilar data are not available with the use of other es- 
trogens, it cannot be presumed that they would not induce similar changes. 
An increased risk of congenital anomalies, including*heart defects and limb 
defects, has been reported following use of sex hormones, including O.C.s, 
in pregnancy. In one case-control study it was estimated that there was a 
4.7-1019 increased relative risk of limb-reduction defects in infants exposed in 
utero to sex hormones {@.С.5, hormonal withdrawaltests for pregnancy or 
attempted treatment for *hreatened abortion). Some af these exposures were 
very short and involved only a few days of treatment. The data suggest that 
the risk of limb-reductiondefects in exposed fetuses is somewhat less than 1 
in 1,000 live births. In а large prospective study, cardiovascular defects in 
children born to womenswho received female hormones, including 0.C.s, 
during early pregnancy occurred at a rate of 18.2 per 1.000 births, compared 
to 7.8 per f, for children not so exposed in utero. These results are statis- 
tically significant. In the past, female sex hormones have been used during 
pregnancy in an attemptto treat threatened or habitual abortion. There is 
considerable evidence that estrogens are ineffective forthese indications, and 
there is no evidence fror»well controlled studies that progestogens are effec- 
tive for these uses. There-is some evidence that Xripioity and possibly other 
types of polyploidy are inereased among abortuses from women who become 
pregnant soon after ceasing 0.С.5. Embryos with these anomalies are virtu- 
ally always aborted spontaneously. Whether there is an overall increase in 
Spontaneous abortion of pregnancies conceived soon a*ter stopping 0.C.s is 
unknown. If the patient has not adhered to the prescribed schedule, the pos- 
sibility of pregnancy shosld be considered at the time of the first missed 
рос (or after 45 days trom the last menstrual pericd if progestogen-only 

.C.s are used) and further use of 0.C.s should be withheld until pregnancy 
has been ruled out. It is recommended that tor any patient who has missed 
two consecutive periods, pregnancy should be ruled cut before continuing 
the oneee regimen If pregnancy is confirmed, the patient should be 
apprised of the potential risks to the fetus and the advisability of continuation 
of the pregnancy should 5e discussed in the light of these risks. It is also 
recommended that women who discontinue 0.C.s with the intent of becom- 
ing pregnant use an altermate form of contraception for a period of time 
before attempting to conceive. Many clinicians recommend 3 months, al- 
though no precise information is available on which-to base this recom- 


mendation. The administration of поразити 
combinations to induce withdrawal ling sho 
pregnancy. 6. Gall Bladder Disease: Studies report an increased risk of gall 
bladder disease in users of O.C.s or estrogens. In one study, an increased 
risk appeared after 2 years of use and doubled after 4 or 5 years of use. In 
another study an increased risk was apparent between 6 and 12 months of 
use. 7. Carbohydrate and Lipid Metabolic Effects: A deci in glucose tol- 
erance has been observed in a significant percentage of patients on 0.C.s. 
For this reason, prediabetic and diabetic patients should be carefully’ ob- 
Served while receiving O.C.s.eAn increasegin triglycerides and total phos- 
pholipids has been observed in patients receiving O.C.s. The clinical signifi- 


cance of this finding is unknown. 8. КОС, Blood Pressure: An increase іп s" 


blood pressure has been reported wi O.C. use. In some women, hygesten- 
Sion may occur within a few months of beginning O.C. use. In the first year of 
use, the prevalence of women with hypertension is Idw in usergyand may be 
no higher than that of a comparable group of nonusers. The prevalence in 
users increases, «uWever, with longer exposure, and in the fifth year d use is 
two and а halfg® three times the reported prevalence in the first year. Age is 
also strongh*Correlated with the development of hypertension in O.C. users. 
Women wign a history of elevated blood pressure (hypertension), preexisting 
renal di: ‚ а history of toxemia or elevated blood pressure during preg- 
imilial tendency to hypertension or its consequences, or a history 
ive weight gain or fluid retention during the menstrual cycle may be 
ely to develop elevation of blood pressure when given O.C.s and, 
therefore, should be monitored closely. Even though elevated blood pressure 
may remain within the ‘‘normal’’ range, the clinical implications of elevations 
should not be ignored and close surveillance is indicated, particularly for 
women with other risk factors for cardiovascular disease or stroke. High 
blood pressure may or may not persist after discontinuation of the O.C. 9. 
Headache: The onset or exacerbation of migraine or development of headache 
of a new pattern which is recurrent, persistent, or severe, requires discon- 
tinuation of 0.C.s and evaluation of the cause. 10. Bleeding /rregularities: 
Breakthrough bleeding, spotting, and missed menses are frequent reasons 
for patients discontinuing O.C.s. In breakthrough bleeding, as in all Cases of 
irregular bleeding from the vagina, nonfunctional causes should be borne in 
mind. In undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out pregnancy or 
malignancy. If pathology has been excluded, time or a change to another 
formulation may solve the problem. Changing to ап O.C. with a higher estro- 
gen content, while potentially useful in minimizing menstrual irregularity, 
Should be done only if necessary since this may increase the risk of throm- 
boembolic disease. Women with a past history of oligomenorrhea or secon- 
dary amenorrhea or young women without regular cycles may have a tend- 
ency to remain anovulatory or to become amenorrheic after discontinuation 
of 0.C.s. Women with these preexisting problems should be advised of this 
possibility and encouraged to use other contraceptive methods. Post-use 
anovulation, possibly prolonged, ne also occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g., adenomas) has been associated with amenorrhea in former users 
compared with nonusers. One study reported a 16-fold increased prevalence 
of pituitary prolactin-secreting tumors among patients with postpill 
amenorrhea when galactorrhea was present. 11. /nfertility: There is evidence 
of impairment of fertility in women discontinuing 0.C.s in comparison with 
those discontinuing other methods of contraception. The impairment appears 
to be independent of the duration of use of the preparations. While the im- 
pairment diminishes with time, there is still an appreciable difference in the 
results in nulliparous women for the О.С. and non-0.C. groups 30 months 
after discontinuation of birth control. For parous women the difference is no 
longer apparent 30 months after cessation of contraception. 12. Ectopic 
Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contracep- 
tive failures. However, in progestogen-only О.С. failures, the ratio of ectopic 
to intrauterine pregnancies is higher than in women who are not receiving 
0.C.s, since the drugs are more effective in preventing intrauterine than ec- 
topic pregnancies. 13. Breast Feeding: 0.C.s given in the postpartum period 
may interfere with lactation. There may be a decrease in the quantity and 
quality of the breast milk. Furthermore, a small fraction of the hormonal 
agents іп O.C.s has been identified in the milk of mothers receiving these 
drugs. The effects, if any, on the breast fed child have not been determined. If 
feasible, the use of O.C.s should be deferred until the infant has been 
weaned. PRECAUTIONS GENERAL 1. A complete medical and family history 
Should be taken prior to the initiation of O.C.s. The pretreatment and periodic 
physical examinations should include special reference to blood pressure, 
breasts, abdomen and pelvic organs, including Papanicolaou smear and rele- 
vant laboratory tests. As a general rule, O.C.s should not be prescribed for 
longer than 1 year without another physical examination being performed. 2. 
Under the influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 3. Patients with a history of 
psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly de- 
pressed while taking O.C.s should stop the medication and use an alternate 
method of contraception in an attempt to determine whether the symptom is 
drug related. 4. 0.С.5 may cause some degree of fluid retention. They should 
be prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convulsive 
disorders, migraine ыга, asthma or cardiac, hepatic or renal insuffi- 
ciency. 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence of jaundice while receiving O.C. therapy. If jaun- 
dice develops in any patient receiving such drugs, the medication should be 
discontinued. 6. Steroid hormones may be poorly metabolized in patients 
with impaired liver function and should be administered with caution in such 
patients. 7. O.C. users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. The clinical 
significance of this is unknown. 8. Serum folate levels may be depressed by 
0.C. пеи Since the pregnant woman is predisposed to the development 
of folate deficiency and the incidence of folate deficiency increases with in- 
Creasing gestation, it is possible that if a woman becomes pregnant shortly 
after stopping O.C.s, she may have a greater chance of developing folate de- 
liciency and complications attributed to this deficiency. 9. The pathologist 
Should be advised of O.C. therapy when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing O.C.s. For example: a. Increased sulfo- 
bromophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, 
and X; decreased antithrombin 3; increased norepinephrine-induced platelet 
aggregability. c. Increased thyroid binding globulin (TBG) leading to in- 
creased circulating total thyroid hormone, as measured by protein-bound 
iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake 
is decreased, reflecting the elevated TBG, free T4 concentration is unaltered. 
d. PERAGI AA excretion. e. Reduced response to metyrapone 
test. DRUG INTERACTIONS 0.C.s may be rendered less effective by virtue of 
drug interaction with rifampin, isoniazid, ampicillin, neomycin, penicillin V, 
chloramphenicol, sulfonamides, nitrofurantoin, barbiturates. phenytoin, 
primidone, analgesics, tranquilizers and antimigraine preparations. 0.C.s 
may alter the effectiveness of other types of drugs, such as oral anticoagu- 
lants, anticonvulsants, tricyclic antidepressants, antihypertensive agents 
e.g.. pane vitamins and hypoglycemic Ms. 'ARCINOGENESIS 
ee Warnings. PRÉGNANCY Pregnancy category X. See Contraindications 
and Warnings. NURSING MOTHERS See Warnings. ADVERSE REACTIONS An 
increased risk of the following serious adverse reactions has been associated 
with the use of 0.C.s (see Warnings): thrombophlebitis, thrombosis, pulmo- 
nary embolism, coronary thrombosis, cerebral thrombosis, mesenteric 
thrombosis, liver tumors, cerebral hemorrhage. hypertension, gall bladder 
disease, congenital anomalies, neuro-ocular lesions, e.g., retinal thrombosis and 
Optic neuritis. The Ve adverse reactions have been reported in patients 
receiving O.C.s and are believed to be drug related: bleeding irregular- 
ities (breakthrough bleeding, spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms (nausea, vomiting, 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance 
of treatment, edema, chloasma or melasma which may persist after drug is dis- 
continued, breast changes (tenderness, enlargement, and secretion), intol- 
erance to contact lenses, change in corneal curvature (steepening) change in 
weight (increase or decrease), change in cervical erosion and cervical secretion, 
possible diminution in lactation when given immediately postpartum, cho- 
lestatic jaundice, migraine, increase in size of uterine leiomyomata, 
rash (allergic), mental depression, reduced tolerance to carbohydrates, Yag- 
inal candidiasis, prolactin-secreting pituitary tumors. The follwing adverse 
reactions have been reported in users of 0.C.s, and the association has been 
neither confirmed nor refuted: premenstrual-like syndrome, cataracts, changes 
in libido, chorea, changes in appetite, cystitis-like Sore. headache, пег» 
vousness, dizziness, hirsutism, loss of hair, erythema Muttiforme, erythema 
n. 


nodosum, hemorrhagic eruption, nts. porphyria, pared functioi 
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We did! Roche indirect fetal heart rate recording can be as good 
as a standard invasive fetal heart rate recording. This will allow 
you to monitor most of your patients non-invasively most of the 
time. Dont be limited to a monitor that does not have that capa- 
bility when a viable alternative is available. 
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32 mg; plus codeine phosphate in one of the following strengths: *4—60 M 11 
та (gr 1); *3—30 mg (gr 2); *2—15 mg (ar д); and * 1—7.5 mg (gr Vs), 
(Warning —may be habit-forming). 
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CLINICAL APPLICATION: 


Serum free testosterone is useful in the evaluation of patients with certain androgenizing disorders. 
Although the free testosterone fraction comprises only about 2% of the total circulating testos- 
terone, it is important physiologically because it represents that portion of the steroid available 
to the tissues for hormonal action. Recent studies indicate that the free fraction correlates better 
than total testosterone with both the degree of androgenization and testosterone production 


PROCEDURE: 


Free testosterone is measured by dialysis of serum samples against phosphate-saline buffer con- 
taining highly purified H?-testosterone. 


NORMAL VALUES: 


MALES: Testosterone Free Testosterone FEMALES: Testosterone | Free Testosterone 
: pg/ml 


Age - 18-50 ng/dl *  : pg/ml Age = 18-50 % 
(N = 35) i (N = 30) 


Range 350-1030 1.5-3.2 : 52-280 Range 
Mean 627 zoo; (138 Mean 
SD. 185 042 : 55 SD. 


SPECIMEN REQUIREMENTS: 


3.0 ml of serum. This sample size allows determination of both total and free testosterone. Separate 
within one hour of drawing. Store and ship frozen. Indicate age and sex of patient. 





ENDOCRINE SCIENCES @ SHIPPING ADDRESS: 


18418 OXNARD STREET Endocrine Sciences 
TARZANA CALIFORNIA 91356 P.O. Box 7638 
TELEPHONE: 213/345-6503 Van Nuys, California 91408 
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ENOKOT-S_ - 


(standardized senna concentrate T. blets 
and diocty! sodium sulfosuccinate) a 
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qu» 
the "S" stands for softener 

For patients with hard, dry stools Provides DSS, the classic stool softener 
Hard, dry stools hurt, and may be hazardous DSS in SENOKOT-S Tablets complements the 
by causing straining. SENOKOT-S Tablets offer laxative effect of standardized senna concentrate 
comfortable relief by softening the stool and by "moistening" and softening the stool for 
stimulating its movement. smoother and easier passage. 
Provides standardized senna concentrate, Comfortable overnight action 
a clinically established laxative of choice With DSS and standardized senna concentrate, 
Standardized senna concentrate is a gentle, SENCKOT-S Tablets provide both softness and 
effective neuroperistaltic stimulant with documented _ stimulation for constipated patients with hard, dry 
effectiveness in thousands of patients. Its virtually stools. Taken at bedtime, SENOKOT-S Tablets 
colon-specific, gentle, predictable action is generally usually induce predictable, comfortable evacuation 
free of side effects at proper dosage levels. the next morning. e CR 
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Serious as well as minor side effects have been reported with the use 
of oral contraceptives. These include thromboembolic disease. The 
physician should remain alert to the earliest manifestations of any 
symptoms of serious disease or conditions and 
discontinue oral contraceptive therapy when 
appropriate. The physician should be fully 
familiar with the complete prescribing 
information for this product. 





Indication and usage — For prevention of pregnancy. Pregnancy rate using products with >35 mcg. ethinyl estradiol 
ог =50 mcg. mestrano! is <1/100 woman-years. With —35 mcg. ethinyl estradiol, rate is slightly higher; with 
progestogen-only oral contraceptives (OCs), rate is about 3. Precise comparisons cannot be made. Rates for other 
methods have been published. Dose-related Thromboembolic Risk — Опе study showed positive association between 
OC estrogen dose and thromboembolic risk. Thus, it is prudent and in keeping with good therapeutics to minimize 
estrogen exposure. Prescribe product containing the least amount of estrogen compatible with acceptable pregnancy 
rate and patient acceptance. Start new OC users on —50 mcg. estrogen 

Gontraindications — Thrombophlebitis, thromboembolic disorders, cerebral vascular disease, myocardial infarction 
or coronary artery disease, or past history of these; known or suspected breast carcinoma, estrogen-dependent 
neoplasia, or pregnancy; undiagnosed abnormal vaginal bleeding; markedly impaired liver function; past or present, 
benign or malignant liver tumors. 

Warnings 


Cigarette-smoking increases risk of serious cardiovascular side effects from OC use. Risk increases 
with age and heavy smoking (15 or more cigarettes/day) and is quite marked in women over 35. OC 
users should be strongly advised not to smoke. 


OCs are associated with increased risk of several serious conditions including venous and arterial 
thromboembolism, thrombotic and hemorrhagic stroke, myocardial infarction, visual disorders, hepatic tumors. 
gallbladder disease, hypertension, fetal abnormalities. Practitioners should be familiar with the available 
information relating to these and other risks. 


1. Thromboembolic disorders and other vascular problems —Increased risk of thromboembolic and thrombotic 


disease associated with OCs is well established. A British study showed increased relative risk for fatal venous 
thromboembolism, 2 British and 3 U.S. studies increased relative risk for nonfatal venous thromboembolism. Two U.S. 
studies showed increased relative risk for stroke, not shown in prior British studies. It was estimated OC users were 
2—11 times more likely than nonusers to manifest these diseases without evident cause. In a British study of 
idiopathic deep vein thrombosis end pulmonary embolism, projected hospitalization rates for ages 16-40 were 
47/yeat/100,000 users and 5 for nonusers. In a British mortality study, overall excess mortality from pulmonary 
embolism or stroke was 1.3— 3.4 deaths/year/100,000 users and increased with age. Cerebrovascular Disorders —In 
a U.S. study of stroke with and without predisposing causes, risk of hemorrhagic stroke was estimated as 2 times 
greater and thrombotic stroke 4.0— 9.5 times greater in users. Mortality trends in 21 countries indicate that, since OC 
introduction, changes in mortality from nonrheumatic cardiovascular disease were associated with changes in the 
prevalence of OC use. The Royal College of GPs reported on its prospective study comparing users and nonusers: “A 
Statistically significant higher rate of reporting of cerebrovascular accidents in Takers is evident, but the numbers are 
too small to justify an estimation of the degree of risk." They reported more superficial and deep vein thrombosis in 
users. А 1977 analysis showed a 5-fold increased mortality in users from circulatory diseases, mainly myocardial 
infarction (MI) and hemorrhagic stroke. Excess mortality was associated with age, smoking and duration of use. In 
1976 a British Family Planning Association study found a highly significant association between OC use and stroke 
though total numbers were small; the increased risk for venous thrombosis and pulmonary embolism was about 4-fold 
and statistically highly significant. Circulatory disease mortality was significantly greater in users. Myocardial 
Infarction —An increased risk of МІ associated with OC use was reported in Britain, as previously suspected. The 
morbidity study found the greater the number of risk factors for coronary artery disease (smoking, hypertension, 
hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia) the higher the MI risk, regardless of OC use. 
OCs were considered an additional nsk factor. The excess rate of fatal MI in Britain was about 3.5/year/100,000 users 
aged 30— 39 and 20 for ages 40— 44. (These are based on British vital statistics with acute MI death rates 2— 3 times 
less than the U.S. Similar estimates for U.S. are 25.7 for users aged 30— 39 with predispositions vs. 1.5 without; for 
ages 40— 44, 86.2 vs. 5.1.) Excess hospitalization rate for nonfatal MI in Britain was about 3.5/year/100,000 users 
aged 30—39 and 47 for ages 40—44. Smoking is a major predisposing condition to MI. In terms of relative risk, 
nonsmoking OC users are twice as likely to have fatal MI as nonsmoking nonusers. Smoking users have a 5-fold 
greater risk of fatal МІ as nonsmoking users, but а 10— 12-fold greater risk than nonsmoking nonusers. Amount of 
smoking is an important factor. In determining importance of these risks, give serious consideration to rates in table 
below. Importance of other predispositions cited above in determining relative and absolute risks has not been 
quantified; it is likely the same synergism exists, but perhaps to a lesser extent. 


Estimated Mortality Rate from Myocardial Infarction per 100,000 Women /Year 








Aged 30—39 Aged 40— 44 
Users Nonusers Users Nonusers 
All smokers 10.2 2.6 62.0 15.9 
> 15 cigarettes daily 13.0 51 78.7 313 
<15 cigarettes daily 47 0.9 28.6 5] 
Nonsmokers 18 k? 10.7 74 
Smokers and nonsmokers 54 19 328 17 





Risk of Dose —Reports of thromboembolism after use of OCs with 250 mcg. estrogen received by drug safety 
committees in Britain, Sweden and Denmark were compared with the distribution expected from market research 
sales estimates. A positive correlation was found between estrogen dose and reporting of thromboembolism, 
including coronary thrombosis, in excess of that predicted by sales. OCs with 2100 mcg. estrogen were associated 
with higher thromboembolism risk than those with 50— 80 mcg. The authors suggested that estrogen quantity may 
not be the sole factor. Any influence of progestogens was not considered, which may be responsible for certain 
discrepancies in the data. No significant differences were noted between OCs containing the same estrogen dose nor 
between ethinyl estradiol and mestranol. Studies on thromboembolic risk with progestogen-only OCs have not been 
done. Cases have been reported for these OCs and they are not presumed free of excess risk. In a U.S. case-controlled 
study, relative risk of OC use 1 month before hospitalization for various types of thromboembolism was calculated. If 
relative estrogenic potency and possible influence of different progestogens are ignored, OCs may be divided into 
those with <100 mcg. and those with =100 mcg. estrogen. For all cases combined, larger doses were associated with 
only slightly higher relative risk; for idiopathic cases relative risk was doubled with larger doses, but confidence limits 
overlapped and differences were not significant. Apparently there was no increased risk for cases with 
predispositions. Thromboembolic risk in users and nonusers increases with age. OCs have been considered an 
independent risk factor. Excess Mortality from Circulatory Diseases —А U.K. prospective study estimated annual 
mortality from circulatory diseases for OC users and nonusers according to age, smoking habits and duration of use. 
Excess mortality was 20/100,000 users (5 for ages 15— 34, 33 for ages 35— 44, 140 for ages 45— 49), the risk being 
concentrated in older women, long-term users, and smokers. Interrelationships of age, smoking and duration of use 
could not be examined, nor could effects of continuous vs. intermittent use. Though circulatory mortality was increased 
10-fold in users of >5 years, all deaths were in women over age 34. Until more under-35 users of 5+ continuous years 
are available, size of relative risk for this age group cannot be given. Risk of circulatory disease may have persisted 
after discontinuance of OCs. One study estimated risk of death with various contraceptive methods, each estimate 
including risk of method (e.g., thromboembolism for OCs) plus risk due to pregnancy or abortion in cases of method 
failure. This latter risk vaties with effectiveness, It concluded mortality with all methods is low and below that of 
childbirth, except for OC users over 40 who smoke. Heavy smokers have double the risk of smokers as a class, light 
smokers about half. Mortality associated with OC use in nonsmokers over 40 is higher than with any other method in 
that age group. Lowest mortality is with the condom or diaphragm backed up by early legal abortion. Risk of 
thromboembolic and thrombotic disease associated with OCs increases with age after 30 and, for MI, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia, and especially 
cigarette smoking. Based on current data, the chart gives gross estimates of risk of death from circulatory disorders 
associated with OCs: 


Risk is: A—very high, B—high, C — moderate, D — low. «30 30-39 =40 





Heavy smokers (>= 15/day) C B A 
Light smokers (<15/day) D C B 
Nonsmokers, no predispositions D cD C 
Nonsmokers, with predispositions C С.В ВА 


Physician and patient should be alert to earliest manifestations of thromboembolic and thrombotic disorders (e.g.. 
thrombophlebitis, pulmonary embolism, cerebrovascular insufficiency, coronary artery disease, myocardial 
infarction, retinal thrombosis, mesenteric thrombosis). Should any of these occur or be suspected, discontinue OCs 
immediately. A 4—7-fold increased risk of postsurgery thromboembolism was reported in users; if feasible 
discontinue OCs at least 4 weeks before elective surgery or during prolonged immobilization and do not resume until at 
least 4 weeks postsurgery. Thromboembolic risk may be increased for users with blood types A, B or AB. 2. Ocular 
lesions —Neuro-ocular lesions such as optic neuritis or retinal thrombosis have been associated with OCs 
Discontinue if there is unexplained, gradual or sudden, partial or complete loss of vision; proptosis or diplopia; 
papilledema; or evidence of retinal vascular lesions. Institute diagnostic and therapeutic measures. 3. Carcinoma — 
Long-term estrogen in certain animals increases carcinomas such as those of breast, uterus, cervix, vagina, ovary, 
liver, pituitary. Some synthetic progestogens, none currently in OCs, increase incidence of benign and malignant 
mammary nodules in dogs. There is now evidence that estrogens increase risk of human endometrial carcinoma. In 
several case-controlled studies increased relative risk (3.1— 13.9 times) associated endometrial carcinoma with 
prolonged estrogen for menopausal symptoms. Risk was independent of other known risk factors and depended on 
duration of use and dose. This is supported by increased endometrial cancer incidence since 1969 in 8 U.S. areas with 


cancer-seporting systems, which may be related to rapidly expanding estrogen use. There is no evidence that natural 
estrogers are more or less hazardous than synthetics at equi-estrogenic doses. Of the first 30 cases of endometrial 
carcinoma in OC users under 40, those without predispositions (e.g., irregular bleeding before OCs, polycystic ovaries) 
occurrec nearly always with no-longer-marketed sequential OCs. No statistical association is reported suggesting 
increased endometrial cancer with combination or progestogen-only OCs, though individgml cases have been 
reported. Studies show no increased breast cancer with OCs or estrogens. Hqwever, greater sisgwas noted in OC users 
with bemgn breast disease or long-term (2— 4 years) use. Risk of breast cancer with pre! i usal estrogens rose and 
further increased with duration of follow-up. Decreased benign breast tumors in OC is well known. Some studies 
suggested increased risk of cervical dysplasia, erosion and carcinoma in long-tegm users; cause and {несі is not 
established. Cervical microglandular hyperplasia has been reported. In summa те is no confirmed evidence from 
human studies of increased cancer risk with OCs. Close surveillance is, essential. In undiagifbsed persistent 
or recurrent abnormal vaginal bleeding, consider nonfunctio: d take appropriate diagnostic measures to 
rule outemalignancy. Carefully monitor users with a sti 
fibrocystic disease, recurrent cystic mastitis, abnorm 
hepatomas. hamartomas. regenerating nodules, 
Carcinoma. etc. have been associated with OCs. 
associated with higher risk. Though benign thesi 
short- or long-term users. Two studies related гу 












mmograms, or cervical dysplasia. 4. Hepatic adenomas. 
ocal nodular hyperplasia, hemangiomas. hepatocellular 


T study OC formulations with high "hormonal potency" were 
patic lesions may rupture and cause fatal hemoperitoneum in 
to duration of use, being much greater after —4 years. Consider 
such lesmns in users with abdominal pain, te! ss, mass or shock. About 25% present with abdomynal masses; up 
to half with acute hemoperitoneum. Routine @diologic and lab studies may not be helpful; liver scans may show а 
focal detect. Hepatic arteriography or CAT may be useful in diagnosis. Hepatocellular carcinoma was noted in a few 
users. OBs are contraindicated in case of past or present, benign or malignant liver tumors. 5. Use in or immediately 
preceding pregnancy, birth defects. malignancy in offspring — Estrogens or progestogens during early pregnancy may 
seriously. damage offspring. Females exposed in utero to DES and other nonsteroidal estrogens may have increased 
risk of vaginal or cervical cancer. Though OCs may not enhance this risk, monitor such patients carefully. From 
30— 90% of DES-exposed women develop benign vaginal or cervical adenosis, which could be premalignant. Males so 
ехроѕебтпау develop urogenital defects. Other estrogens may mimic DES. Reports relate fetal exposure to female sex 
hormones and congenital anomalies, e.g., multiple anomalies described by VACTERL for vertebral, anal, cardiac, 
tracheoesophageal, renal and limb defects. There appears preferential expression by males. There was a 4.7-fold 
increased risk of limb-reduction defects in infants exposed in utero to sex hormones (OCs, hormonal withdrawal 
pregnamzy tests or treatment for threatened abortion). Some exposures were very short, being only a few days. 
Cardiovescular defects in children exposed tc female hormones, including OCs, during early pregnancy occurred at 
18.2/1000 births, compared to 7.8 for those unexposed (P— 05). Female sex hormones were used for threatened or 
habituai abortion, but there is considerable evidence estrogens are ineffective and no evidence progestogens are 
effective Triploidy and possibly other polyploidy may be increased in abortuses from women becoming pregnant soon 
post-OC. These almost always abort spontaneously. It is unknown if spontaneous abortion is increased soon after 
stopping OCs. Safety of OCs in pregnancy has not been demonstrated. Rule out pregnancy in using OCs and always 
consider it if withdrawal bleeding does not occur. If 2 consecutive periods are missed rule out pregnancy before 
continuing. If user deviates from regimen, consider pregnancy at first missed period and withhold OCs. If pregnancy is 
confirmed, apprise patient of potential fetal risks and discuss continuation of pregnancy. Users discontinuing for 
pregnancy should use alternative contraception for 3 months before attempting to conceive, though this is not based 
on precse information. Do not use progestogen-only or progestogen-estrogen drugs as pregnancy tests. 
6. Bader disease ш: surgically foe appeared after 2 years’ use and Veram 3 yearsin | study; 
it appeared in 6—12 months’ use in another. SX lipid metabolism — Decreased glucose tolerance 
occurs i-a significant number of users; carefully observe diabetic and prediabetic patients. Triglycerides and total 
phospholipids may increase. 8. Elevated blood pressure (BP) occurs in some users in a few months, and degree may 
relate to progestogen dose. Hypertension prevalence in users is no higher than in nonusers in the first year, but 
increases with longer exposure; in the 5th year it is 212— 3 times the first year. Age is strongly correlated with 
hypertension in users. Those with history of elevated BP (hypertension), pre-existing renal disease, history of toxemia 
or elevated BP in pregnancy, familial tendency to hypertension or its consequences, or history of excessive weight gain 
or fluid retention during menstrual cycles may be more likely to develop elevated BP on OCs and thus should be 
monitored closely. Even though elevated BP may be in the "normal" range, do not ignore clinical implications. Follow 
closely, particularly those with other risk factors for cardiovascular disease or stroke. High BP may or may not persist 
after stopping OCs. 9. Headache —Onset or exacerbation of migraine or development of headache of a new pattern 
that is recurrent, persistent or severe requires stopping OCs and evaluating cause. 10. =. irregularities — 
Breakthreugh bleeding (BTB), spotting and amenorrhea are frequent reasons for discontinuing. In BTB, as in all cases 
of irregwiar bleeding, consider nonfunctiona! causes. In undiagnosed persistent or recurrent bleeding, rule out 
pregnanry or malignancy. If pathology is excluded, time or change to another product may suffice. Change to a higher 
estrogen DC only when necessary as this may increase thromboembolic risk. Those with a history of oligomenorrhea or 
seconda; amenorrhea or without established regular cycles may be anovulatory or amenorrheic after discontinuing. 
Those with such problems should be so informed and other methods encouraged. Post-use anovulation, possibly 
prolonged, may occur in women without previous irregularities. Higher incidence of galactorrhea and of pituitary 
tumors (e.g., adenomas) has been associated with postpill amenorrhea. One study reported 16-fold increased 
prevalence of pituitary prolactin-secreting tumors in patients with postpill amenorrhea when galactorrhea was 
present. 11. Ectopics —In failures with combination OCs, the ratio of ectopic to intrauterine pregnancies is no higher 
than in nonusers. There may be an increased risk of ectopics after discontinuing. 12. Breast feeding — OCs may 
decreasexuantity and quality of milk. A small fraction of OC steroids appears in milk. Effects if any оп the child are 
unknown. If feasible defer OCs until after weaning. 13. Infertility may occur in women discontinuing OCs, which 
appears ndependent of duration of use. While impairment diminishes with time, there is still an appreciable 
difference in nulliparous but not parous women after 30 months; difference is negligible after 42 months 
Precautions — Conduct complete history and physical prior to OC use and annually thereafter. Include breasts, 
abdomen and pelvis, with BP, pap and lab tests. Pre-existing uterine leiomyomata may enlarge. Mental depression 
may occur; with positive history, observe carefully and discontinue if serious recurrence. Fluid retention may occur; 
prescribe cautiously and monitor carefully in convulsive disorders, migraine, asthma, or cardiac, hepatic or renal 
dysfunction. History of jaundice in pregnancy increases risk of recurrence on OCs; observe carefully and discontinue if 
jaundice»ccurs. Steroids may be poorly metabolized in liver dysfunction and should be given cautiously. Tryptophan 
metabolism may be disturbed and result in pyridoxine deficiency; megaloblastic anemia has been reported. Serum 
folate may be depressed and may be exacerbated in post-OC pregnancy. Advise pathologist of OC use when submitting 
specimens. Endocrine and liver function tests may be altered; repeat abnormal tests after stopping for 2 months. 
These have been observed: increased BSP retention and other abnormalities in liver function tests; increased 
prothromain and coagulation factors VII, VIII. IX, X; decreased antithrombin Ill, increased platelet aggregability; 
increasec-thyroid-binding globulin leading to increased circulating total thyroid hormone (PBI, Т); decreased T^ 
uptake, unaltered free Т“; decreased pregnanediol excretion; reduced metyrapone response; increased blood 
transcortin, corticosteroid, triglyceride, phospholipid; reduced serum folate: impaired glucose tolerance; altered 
plasma trace minerals. Influence of prolonged OC use on pituitary, ovarian, adrenal, hepatic, or uterine function, or on 
immune response is not established. OCs may mask onset of climacteric. Information for patients —see patient 
labeling Drug interactions — OC effectiveness may be decreased and more ВТВ occur with rifampicin, isoniazid, 
ampicillin, neomycin, penicillin V, chloramphenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, 
primidone, phenylbutazone, analgesics, tranquilizers, antimigraines. OCs may alter effectiveness of drugs such as 
oral anticoagulants, anticonvulsants, tricyclic antidepressants, antihypertensives, vitamins, hypoglycemics. 


Adverse-Reactions — Increased risk of the following serious adverse reactions has been associated with OCs: 
thrombopalebitis and thrombosis; pulmonary embolism; myocardial infarction and coronary thrombosis; cerebral 
thrombosss; cerebral hemorrhage; hypertension; gallbladder disease; benign adenomas and other hepatic lesions, 
with or without intra-abdominal bleeding; congenital abnormalities. There is evidence of association between the 
followingzonditions and OCs, though confirmatory studies have not been done: mesenteric thrombosis; Budd-Chiari 
syndrome neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis. The following have been reported with OCs 
and are believed drug related: nausea, vomiting, gastrointestinal symptoms, breakthrough bleeding, spotting, 
change in menstrual flow, dysmenorrhea, amenorrhea during and after use, infertility post-OC, edema, chloasma or 
melasma:which may persist post-OC, breast changes (tenderness, enlargement, secretion), weight changes, change 
in cervical erosion and secretion, endocervical hyperplasia, lactation decrease, cholestatic jaundice, migraine, 
enlarged uterine leiomyomata, allergic rash, mental depression, reduced carbohydrate tolerance, vaginal 
candidiasis, change in corneal curvature (steepening), intolerance to contact lenses. The following have been 
reported and association has not been confirmed or refuted: premenstrual-like syndrome, cataracts, libido changes, 
chorea, appetite changes, cystitis-like syndrome, headache, paresthesia, nervousness, dizziness, auditory 
disturbamzes, rhinitis, fatigue, backache, hirsutism, scalp hair loss, erythema multiforme or nodosum, hemorrhagic 
eruption, ching, vaginitis, porphyria, impaired renal function, anemia, pancreatitis, hepatitis, colitis, gingivitis, 
lupus erythematosus, rheumatoid arthritis, pituitary tumors (e.g., adenoma) with amenorrhea and/or galactorrhea 
after use-endometrial, cervical and breast carcinoma. 

Acute overdosage — Serious ill effects have not been reported after large acute doses of OCs in young children, but 
nausea and withdrawal bleeding might occur. 

Important note —Full prescribing information should be consulted prior to use and is available on request. 
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_ Fiveyears. 
of clinical experience 
for the serious 


.anaerobicinfection — 
you treat today 


Extensive research and clinical experience have 
established that anaerobic bacteria, once thought 
innocuous, are often the cause of serious infections. 
During this time, clinical experience has 

also established the efficacy of Cleocin* Phosphate — 
(clindamycin phosphate injection, NF) in serious 
anaerobic infections— primarily intra-abdominal 
sepsis and female pelvic infection—used concomitantly 
with appropriate surgical procedures. T" 
Clindamycin has maintained an excellent record 

of in vitro activity against Bacteroides fragilis, the most 
- commonly isolated anaerobic pathogen in these infections. 


In Vitro Susceptibility of B. fragilis at Three Infectious Disease Centers* 
as Determined by Agar or Broth Dilution Method 


Cumulative Percentage at 
Various Concentrations (ug/ml) 









Number of 
Strains 
Tested 









Aun. eR ES EIU ОАА 100 100 
*Published data or data on file with The Upjohn Company. The use of this data does not 
constitute, imply, or suggest a recommendation of Cleocin by these centers. 


*Of 678 strains tested at these centers, only one resistant strain, with an MIC of 32 ug /mi, 
was encountered. 


In a study of six healthy male volunteers receiv- 
ing 600 mg intravenous infusions of Cleocin Phosphate 
every six hours, the mean peak serum concentration 
following the fourth dose was 10.42 ug/ml. The mean 
serum concentration immediately before infusing the 
fourth dose was 3.27 ug/ml. 

The parenteral route is recommended initially. 
Oral Cleocin® НСІ (clindamycin НСІ capsules, USP) 
may be instituted when the patient's clinical status 
has improved. 

As there is no cross-allergenicity to the 
B-lactam antibiotics, such as the penicillins and 
cephalosporins, Cleocin is useful in seriously ill 
patients infected with susceptible organisms and who 
are sensitive to drugs in those classes. Hypersen- 
sitivity to clindamycin has been reported; if a hypersen- 
Sitivity reaction occurs, the drug should be discontinued. 
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WARNING 
Clindamycin therapy has been associated 


with'Bevere cqlitis which may end fatally. 
Therefore, it sS\oyld be reserved for serious 
infections wher&less-toxic antimicrobial 

м, | agents’are inappropNate, as described in the 
INDICATIONS section 
in patients with nonbact 

„95 most upper respiratory tract in 

Studies indicate a toxin(s) produced 
tridia is one primary cause of antibiotic-Asso- 
ciated colitis. See WARNINGS section. Tae 
Colitis is usually characterized by severe, per- 
sistent diarthea and severe abdominal V 
cramps and may be associated with the pas- 
sage of blood and mucus. Endoscopic exam- 
ination may reveal pseudomembranous 
colitis. 

When significant diarrhea occurs, the drug 
should be discontinued or, if necessary, con- 
tinued only with close observation of the 
patient. Large-bowel endoscopy has been 
recommended. 

Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lomotil®) may 
prolong and/or worsen the condition. 

Diarrhea, colitis, and pseudomembranous 
colitis have been observed to begin up to 
several weeks following cessation of therapy 
with clindamycin. 











Each ml contains: 
clindamycin phosphate 


OqUIValentdo' . „вео eg re 150 mg 

clindamycin 
Denzvt alcohol „аии trips 5 mg 
disodium edetate . ... ....... eee 0.5 mg 
water for injection . ...............e „е... -. qs 


When necessary, pH adjusted with NaOH 
and/or НСІ. 


Indications: Clindamycin is indicated in the 
treatment of serious infections caused by sus- 
ceptible anaerobic bacteria. 
e Clindamycin is also indicated in the treatment 
-of serious infections due to susceptible strains of 
streptococci, pneumococci, and staphylococci. 
. lise shoyd be reserved for penicillin-allergic 
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patients or other patients for whom, in the judg- 
ment of the physician, a penicillin is inappropri- 
ate. Because of the risk of colitis, as described in 
the WARNING box, before selecting clindamycin 
the physician should consider the nature of the 
infection and the suitability of less-toxic alter- 
natives (eg, erythromycin). 

Anaerobes: Serious respiratory tract infections 
such as empyema, anaerobic pneumonitis and 
lung abscess; serious skin and soft-tissue infec- 
tions; septicemia; intra-abdominal infections such 
as peritonitis and intra-abdominal abscess (typi- 
cally resulting from anaerobic organisms resident 
in the normal gastrointestinal tract); infections of 
the female pelvis and genital tract such as endo- 
metritis, norgonococcal tubo-ovarian abscess, 
pelvic cellulitis and postsurgical vaginal-cuff 
infection. 

Streptococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; 
septicemia. 

Staphylococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; sep- 
ticemia; acute hematogenous osteomyelitis. 

Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treatment of 
chronic bone and joint infections due to suscep- 
tible organisms. Indicated surgical procedures 
should be performed in conjunction with antibi- 
otic therapy. 

Bacteriologic studies should be performed to 
determine the causative organisms and their sus- 
ceptibility to clindamycin. 

Contraindications: History of hypersensitivity to 
clindamycin or lincomycin. t 


Warnings: See WARNING box. Studies indicate 
a toxin(s) produced by Clostridia is one primary 

cause of antibiotic-associated colitis. Mild 

cases of colitis may respond to drug discon- 
à, tinuance alone. Moderate to severe cases 

should be managed promptly with fluid, 
electrolyte, and protein supplementation 
as indicated. Systemic corticoids and corti- 
coid retention enemas may help relieve 
the colitis. Other causes of colitis should 
also be considered. 
A careful inquiry should be made con- 
cerning previous sensitivities to drugs and 
other allergens. Antagonism has been dem- 
onstrated between clindamycin and erythro- 
mycin in vitro. Because of possible clinical 
significance, these two drugs should not be 
administered concurrently. 

Usage in Pregnancy: Safety for use in preg- 
nancy has not been established. 

Usage in Newborns and Infants: When clinda- 
mycin phosphate is administered to newborns 
and infants, appropriate monitoring of organ sys- 
tem functions is desirable. 

Nursing Mothers: Clindamycin has been 
reported to appear in breast milk in ranges of 0.7 
to 3.8 ug/ml. 

Usage in Meningitis: Since clindamycin does 
not diffuse adequately into the cerebrospinal 
fluid, the drug should not be used in meningitis. 


SERIOUS ANAPHYLACTOID REACTIONS 
REQUIRE IMMEDIATE EMERGENCY TREAT- 


In serious anaerobic infections... 


Cleocin Phosphate — 


(clindamycin phosphate injection, NF) | 
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MENT WITH EPINEPHRINE: OXYGEN AND « - ` 
INTRAVENOUS CORTICOSTEROIDS SHOULD ž 
ALSO BE ADMINISTERED AS INDICATED. 


Precautions: Review of experience to date sug- 
gests that a subgroup of older patients with 
associated severe illness may tolerate diarrhea 
less well. When clindamycin is indicated in these 
patients, they should be carefully monitored for 
change in bowel frequency. Prescribe with cau- - , | 
tion in individuals with a history of gastrointestinal — 
disease, particularly colitis. 

Do not inject intravenously as an undiluted 
bolus; infuse as directed in package insert. Indi- 
cated surgical procedures should be performed 
in conjuriction with therapy. Patients with very 
Severe renal disease and/or very severe hepatic 
disease accompanied by severe metabolic aber- 
rations should be dosed with caution and serum 
clindamycin levels monitored during high-dose 
therapy. 

Prescribe with caution in atopic individuals. 
During prolonged therapy, periodic liver and kid- 
ney function tests and blood counts showld be 
performed. Use may result in overgrowth of non- 
susceptible organisms, particularly yeasts. 
Should superinfection occur, adjust therapy as 
Clinical situation dictates. Clindamycin has been 
shown to have neuromuscular blocking proper- 
ties that may enhance the action of other neuro- 
muscular blocking agents. Use with caution in 
patients receiving such agents. 


Adverse Reactions: Gastrointestinal: Abdominal — 
pain, nausea, vomiting and diarrhea. (See à 
WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been 
observed. Generalized mild to moderate morbilli- 
form-like skin rashes are the most frequently 
reported of all adverse reactions. Rare instances 
of erythema multiforme, some resembling 
Stevens-Johnson syndrome, have been asso- 
ciated with clindamycin. A few cases of anaphy- 
lactoid reactions have been reported. If a 
hypersensitivity reaction occurs, the drug should 
be discontinued. The usual agents (epinephrine, 
corticosteroids, antihistamines) should be avail- 
able for emergency treatment of serious reac- 
tions. Liver: Jaundice and abnormalities in liver 
function tests have been observed during clinda- 
mycin therapy. Hematopoietic: Neutropenia, 
eosinophilia, agranulocytosis and thrombocyto- 
penia have been reported; no direct etiologic 
relationship to concurrent clindamycin therapy 
has been made. Local Reactions: Pain, indura- 
tion, and sterile abscess have been reported after 
intramuscular injection, and thrombophlebitis 
after intravenous infusion. Reactions can be min- 
imized or avoided by giving deep intramuscular., 
injections and avoiding prolonged use of indwell- 
ing intravenous catheters. Musculoskeletal: Rare 
instances of polyarthritis have been reported. 
How Supplied: Available as a sterile solution 
with each ml containing clindamycin phosphate 
equivalent to 150 mg clindamycin. Ampoules 

of 2 and 4 ml. 

Caution: Federal law prohibits dispensing without 
prescription. MED B-6-S 


STERILE SOLUTION—FOR INTRAMUSCULAR AND INTRAVENOUS USE 1 


The Upjohn Company, Kalamazoo, Michigan 49001 | Upjohn | 1 


J-6816-9 
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Because of our hospital expansion 
program, Aramco needs obstetri- 
cians to provide medical care for our 
overseas community. You should be 
American Board certified or Board 
eligible. 


Work in our JCAH hospital. 


Our hospital, currently expanding 
to 370 beds, is located in Dhahran, 
Saudi Arabia, and is one of the few 
outside the U.S. accredited by the 
JCAH. You'll find it equipped with 
the latest medical reference library, 
equipment and special care units, 
including surgical and medical ICU, 
coronary care, labor and delivery 
and burn treatment units. 

Who is Aramco? 


We are the world's largest oil- 





UB3TETRILIANS. 


producing company, working to 
develop the energy resources o! 
Saudi Arabia. 


Why work for Aramco? 


Besides the challenge and career 
opportunities of your job, working for 
Aramco overseas offers several ex- 
cellent advantages. You'll receive a 
good salary and savings plan, plus a 
generous tax-protected expatriate 
premium. 

And you can travel the world if you 
wish, because on the average of 
every 12/2 months, you receive 40 
fully paid vacation days, as well as 
round-trip vacation travel fare to the 
U.S. Add to this an average of 12 
paid holidays each year. 

In addition, Aramco offers a 





generqus retirement plan, excellent • 
recreational facilities and free medi- 
cal care for you and your family while 
in Saudi Arabia. 


Call us toll free. 


If you would like to know more 
about what we can offer you, call 
Velma Guy toll free at 1-800-231-7577, 
ext. 4155 or collect at 0-713-651-4155. 

If you prefer, send your curriculum 
vitae in confidence to Aramco Ser- 
vices Company, Dept. АЈОСО400- 
79А, 1100 Milam Building, Houston, 
Texas 77002. No obligation, of 
course. 


ARAMCO 


SERVICES COMPANY 











1979 ORIENT TOURS 


For Doctors Attending Tokyo, Oct. 25-32, 
IXth World Congress of Gynecology and Obstetrics 


$ TOTAL ROUNDTRIP AIRFARES 
Los Angeles/San Francisco - Tokyo 
Land services NOT necessary to qualify 


Oct. 21-31: On scheduled jumbo jet deos of scheduled airlines at 
lower airfares than on known charter flights. No land arrangements 
necessary. Only 50 doctors with six or more months membership in 
American Medical Association or American College of Obstetrics and 
Gynecology, with their wivés, will qualify either group of 100 eligible 
people for these very low airfares. 


ALSO AVAILABLE 


Tours conning airfares with land arrangements. Very highest quality 
throughout, such as deluxe and top first-class hotels, and in certain 
tours extensive sightseeing, dinner parties, and folklore shows to 
assure that you will enjoy the Orient, not just see it. 


TOKYO ONLY—$899—Oct. 21-31—11 days 


For doctors concentrating their time on the medical sessions in Tokyo 
who desire only airfares, hotel, and transfers. 


JAPAN ONLY—$1099—Oct. 21-31—11 days 


For doctors unable to be absent from their practices very long who want 
to visit the classical city of Kyoto, in addition to Tokyo. 


TOKYO-HONG KONG—$1249—Oct. 23-Nov. 5—14 days 


Designed to enable doctors to concentrate their professional time at 
the medical sessions in Tokyo and enjoy vacation time in Hong Kong. 


ORIENT HILITES—$1399—Oct. 23-Nov. 7—16 days 


For doctors with limited time who want significant Orient coverage. 
Includes the *'core" of the Orient: Japan, Taiwan, Philippines, Hong Kong. 


ORIENT GRAND—$1849—Oct. 23-Nov. 12—21 days 


Offers the ultimate, practically all of the Far East: Japan, Taiwan, Phil- 
ippines, (Bali) Indonesia, Singapore, Thailand, Hong Kong. If you have 
time, this is the program for you. 


Apply: HOWARD TOURS, INC. 


526 Grand Avenue; Oakland, California 94610 
Telephone: (415) 834-2260 








PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY in these specially 
designed library file cases. Designed to keep your journal 
copies near at hand in your office, library, or home. 

Your case is heavy bookbinder's board in rich red Kivar 
cover. Files are scuff-resistant and washable. 

Lettering is stamped in gold leaf and the cases make a fit 
companion for the most costly binding. 

Files are reasonably priced—only $4.95 each, postpaid 
(3 for $14., 6 for $24.). Add $1.00 postage per case for orders 
outside U. S. Satisfaction unconditionally guaranteed or 
your money back! Use the coupon for prompt shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid — library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.95 each (3/$14., 6/$24.) 


О NEW SIZE (8%4" x 11") 3 cases/year 
O OLD SIZE (7%" x 1042") copies prior to 1975 
(2 cases/year) 
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in addition to those listed on the front cover 
the Journal is the official publication 
of the following societies 


NEW YORK OBSTETRICAL SOCIETY 
OBSTETRICAL SOCIETY OF PHILADELPHIA 
BROOKLYN GYNECOLOGICAL SOCIETY 
ST. LOUIS GYNECOLOGICAL SOCIETY 
NEW ORLEANS GYNECOLOGICAL AND OBSTETRICAL SOCIETY 
THE OBSTETRICAL AND GYNECOLOGICAL SOCIETY OF MARYLAND 
CHICAGO GYNECOLOGICAL SOCIETY 
CINCINNATI OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
WASHINGTON GYNECOLOGICAL SOCIETY 
PITTSBURGH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
BOSTON OBSTETRICAL SOCIETY 
LOUISVILLE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
SEATTLE GYNECOLOGICAL SOCIETY 
ALABAMA ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
AKRON OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
KANSAS CITY GYNECOLOGICAL SOCIETY 
CENTRAL NEW YORK ASSOCIATION OF GYNECOLOGISTS 

AND OBSTETRICIANS 
NEW JERSEY OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
IOWA OBSTETRIC AND GYNECOLOGIC SOCIETY 
THE TEXAS ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
OKLAHOMA CITY OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
MEMPHIS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
UTAH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ROCHESTER OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ARKANSAS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
TENNESSEE STATE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
NEW YORK GYNECOLOGICAL SOCIETY 


PACIFIC NORTHWEST OBSTETRICAL AND GYNECOLOGICAL ASSOCIATION 


BUFFALO OBSTETRICAL AND GYNECOLOGICAL SOCIETY 

SAN FRANCISCO GYNECOLOGICAL SOCIETY 

JACKSON GYNECIC SOCIETY 

INDIANA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 

THE MINNESOTA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 


17 





С 
ë 
* 
hene; 
te, 
9 
* 
479 
Е. 
- 
co 





nly Abbott hematinicsoffer — ^ - 


exXeradurmet. апа minimal. 


` gastrisupset 


NO IRON-TASTING “BURPS” because the 
controlled-release Gradumet deposits most 
of the iron beyond the stomach...in the small 
intestine. BETTER ABSORPTION because 
the small intestine is the site of best 
absorption. With just one tablet daily, patients 
receive iron therapeutically equivalent to 
ordinary FeSO; tablets 300 mg t.i.d. 
SUPERIOR COMPLIANCE because without 
apprehension about “burps”... without the 
confusion of a multi-dose regimen...you 
can count on your patient getting the iron 





This isn't a moonscape. 
It's the Gradumet, our 
inert, porous plastic 
matrix, magnified 120 
times. There are 
thousands of these 
minute channels in the 
Gradumet. The ferrous 
sulfate is stored here 
and doesnt diffuse or 
dissolve until the 
Gradumet has passed through the stomach 
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you prescribe. 


and entered the small intestine. 


` Both of these Abbott hematinics feature 


the Gradumet 


Fero-Folic- 
500^R 

525 mg of Ferrous Sulfate 
rq sce (equivalent to 105 mg of 
it et elemental iron) 

LN Vitamin C 

©) b Folic Acid 


FERO-FOLIC-500 





Uh tablet provides 
"ferro Sultate, .. 95 mt 
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жө prescnpbon 


Fero-Folic-500 n 


Indications: For the treatment of iron deficiency and 
prevention of concomitant folic acid deficiency in non- 
pregnant adults. Also indicated in pregnancy for the 
prevention and treatment of iron deficiency and to supply 
a maintenance cosage of folic acid. Contraindication: 
Pernicious anemia. Warning: Folic acid alone is improp- 
er therapy in the treatment of pernicious anemia and 
other megaloblastic anemias where vitamin Bia is de- 
ficient. Precautions: Where anemia exists, its nature 
should be established and underlying causes deter- 
mined. Fero-Folic-500 contains 800 mog of folic acid 
per tablet. Folic acid especially in doses above 1.0 mg 
daily may obscure pernicious anemia, in that hemato- 
logic remission may occur while neurological manifesta- 
tions remain progressive. Adverse Reactions: The like- 
lihood of gastric intolerance is remote. If such should 
occur the tablet may be taken after a meal. Allergic 
e sensitization has been reported following both oral and 
`  parentefal administration of folic acid. 
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Vitamin C 
Folic Acid 
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Iberet-Folic-500 в 


Indications: In non-pregnant 
adults, for the treatment of iron de- 
ficiency and prevention of con- 
comitant folic acid deficiency 
where there is an associated de- 
ficient intake or increased need for 
the B-complex vitamins. Also 
indicated in pregnancy for the pre- 
vention and treatment of iron de- 
ficiency where there is a con- 
comitant deficient intake or 
increased need for B-complex vita- 
mins (including folic acid). Con- 
traindication: Pernicious anemia 
Warning: Folic acid alone is im- 
proper therapy in the treatment of 
pernicious anemia and other 
megaloblastic anemias where vita- 
min Bie is deficient. Precautions: 


Iberet-Folic-500* R 


525 mg of Ferrous Sulfate 
(equivalent to 105 mg of 
elemental iron) 


B-Complex Vitamins 


ABBOTT | 


Where anemia exists, its nature 
should be established and under- 
lying causes determined. lberet- 
Folic-500 contains 800 mcg of folic 
acid per tablet. Folic acid especially 
in doses above 1.0 mg daily may 
obscure pernicious anemia. in that 
hematologic remission may occur 
while neurological manifestations 
remain progressive. Adverse Re- 
actions: The likelihood of gastric 
intolerance is remote. If such 
should occur. the tablet may be 
taken after a meal. Allergic sensi- 
tization has been reported follow- 
ing both oral and parenteral 
administration of folic acid 
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The donica id 
Family 1919 





Sonicaid, the first family of Doppler ultrasound іп- 
struments for obstetrics, offers you ease of use, 
accuracy, clarity of data presentation; rugged design, 
dependable solid-state circuitry and Sonicaid atten- 
tion to users' service needs. 

(top left) The newest family member is the modu- 
lar FM3R Fetal Monitoring System. It offers a nu- 
merical index of the effectiveness of contractions, a 
choice of monitoring modes and a fast-response re- 
. corder for accurate charting of baseline variability. 

(bottom left) Save nursing time with an MD800 
Remote Memory Display. As many as four sets of 
FHR/contractions traces from up to six monitors can 
be reviewed. 

(chair, top unit) The D205 Fetal Heart Detector is 
our best known family member. Over 25,000 have 
been sold worldwide. Rechargeable battery-powered 
for portability, it presents fetal heart sounds via loud- 
speaker or headset. Like other Sonicaid transducers, 
е D205’s is repairable assuring years of economi- 
cal service. (The similar D205M Fetal Heart De- 
tector, not pictured, is AC powered for extended 
audio monitoring.) 

(chair, bottom unit) The economical FM2 Fetal 
Monitor is finding increasing use both in the labor 
room and in non-stress testing. 

(right, table) The ultimate portable diagnostic in- 
strument: the D100 Pocket Fetal Heart Detector. You 
can listen not only on its headset, but also —and more 
conveniently —on its built-in loudspeaker. 

Meet the family face to face. Our nationwide team 
of representatives will be happy to introduce you. 
Forinformation or a demonstration write or phone us. 
P.O. Box 714 KC, Fredericksburg, Virginia 22401 
TOLL FREE 800/336-7212, Va. calls 703/898-6820 


SONICAID 


Over a decade of leadership in Doppler ultrasound 








AMI owns and manages community hos- 
pitals througheut California. Our profes- 
sional relations staff can provide you with 
information pertaining to your area of in- 
terest. Please send your curriculum vitae in 
strictest confidence, or contact: 


Robert E. Smith, Coordinator 
Professional Relations 

AMI, Western Region 

505 N. Euclid Avenue 
Anaheim, CA 92801 

(714) 776-9600 





FACULTY POSITIONS 


There are currently openings for full-time faculty in 
Obstetrics and Gynecology who have Board 
certification or eligibility. Teaching, research and 
patient care interests important. Special training 
and expertise in maternal and fetal medicine, re- 
productive endocrinology, gynecologic oncology 
or ambulatory care is desired. Academic rank and 
salary are dependent on qualifications. If inter- 
ested, please send curriculum vitae and bibli- 
ography to: 


William N. Spellacy, M.D. 

Professor and Head 

Department of Obstetrics & Gynecology 
Abraham Lincoln School of Medicine 
University of Illinois Medical Center 
840 South Wood Street 

Chicago, Illinois 60612 


(Affirmative Action/Equal Opportunity Employer) 








American Journal of Obstetrics and Gynecology 


: Copyright © 1979 by The C. V. Mosby Company 
V . 
Editors 


~ 
"John L Brewen Editor in Chief 
‚ 303 East Superior St., Chicago, Illinois 60611 


Frederick P. Zuspan, Editor 
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Columbus, Ohio 43210 : 
Information for authors 

Submission of contributions. Manuscripts should in gen- 
eral be sent to a particular Editor according to the following 
plan: If it is from the southeastern quadrant of the United 
States or from Canada, or if it has been presented before one 
of the official sponsoring societies, to Dr. Brewer; if from the 
northeastern quadrant (including Ohio), or if it is a Clinical 
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particular institution are submitted with the approval of the 
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the author's local Human Experimentation Committee. 

Statements and opinions expressed in the articles and 
communications herein are those of the author(s) and not 
necessarily those of the Editor(s) or Publisher and the Edi- 
tor(s) and Publisher disclaim any responsibility or liability for 
such material. Neither the Editor(s) nor the Publisher guaran- 
tee, warrant, or endorse any product or service advertised in 
this publication, nor do they guarantee any claim made by the 
manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article. 
They should include name of author(s), article title, name of 
periodical, volume, page, and year. Name of periodical should 
conform to that shown in latest List of Journals Indexed in Index 
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Communications in Brief, limited to 2, Current Investigation 
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An abstract of 50 to 150 words, to be published as an intro- 
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complete mailing address of the person to whom reprint re- 
quests and correspondence should be sent. 
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Illustrations. A reasonable number of halftone illustrations 
will be reproduced free of cost to the author, but special ar- 
rangements must be made with the Editors for color plates, 
elaborate tables, or extra illustrations. Original drawings or 
graphs should be drawn with black India ink. Typewritten or 
freehand lettering is not acceptable. All lettering must be 
done professionally. Do not send original art work, x-ray 
films, or ECG tracings. Glossy print photographs are pre- 
ferred, for good black and white contrast is essential. 
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- Lookat th 2n 
| progestogen. 
| And what it | 
| has to offer. — 


i: Choosing an oral contraceptive has _ 

~ usually been based on the estrogen content 

| more than on the progestogen. But most oral 

—contraceptives in use today are combinations 

of estrogen and progestogen. And the pro- 

: Eon component provides an important 

- basis for evaluation, too. 

- —— — Low dose Ovral and even lower dose 
Lo/Ovral provide levels of estrogen which 

| seem to be suitable for most oral contraceptive 

Candidates. Equally important, both Ovral 

T and Lo/Ovral are distinguished by nor- 

р Wet a progestogen available only from 
























- LOOK АТ NORGESTREL. 
"Pharmacoloaically distinct. 

- Unlike other progestogens in current use, 
2 norgestrel has been shown in biological 
assays to be neither inherently estrogenic, 
nor to convert to estrogen, in vivo. 
As a result, norgestrel adds no 
estrogen to the 50 micrograms in 
E Ovralor the 30 micrograms 
© in Lo/Ovral, to disturb the 
t estrogen-progestogen ratio. 

Prominently progestational. 
Biological tests have 
shown that norgestrel very closely 

perallels the progestational 
activities of natural progesterone. 
And clinically even at low doses, 
norgestrel has a pronounced effect 





on таћмаіліпа the integrity of the endo- 
métriurn, therely fulfilling one of the primary 
purposes of a pr&gestogen in combination oral 
contxaceptives. > У à 
Highly antiéstrogenic. * 

At the level of the cervix, norgestrel à 
exhibits marked antiestrogenic activity which 
produces a thick and tacky cervical mucus 
that's hostile to sperm penetration, and gener- 
ally credited‘with contributing to the cpntra- 
ceptive efficacy of Ovral and Lo/Ovral. 
Balanced with ethinyl estradiol for confi- 
dence and comfort. 

The estrogen-progestogen balance 

present in both low dose Ovral and lower 
dose Lo/Ovral has resulted in a gratifying 
level of patient comfort and acceptance. Low 
drop-out rates and surprisingly low incidences 
of menstrual irregularities, even in the first 
cycle, have been reported with these products.” 
Low dose (50 mcg) Ovral® and lower dose 
(30 mcg) Lo/Ovral* 
Distinguished by norgestrel. 






























"Serious as well as minor adverse reactions have been reported 
following the use of all oral contraceptives. The physician should 
refnain alert to their earliest manifestations and in the event of 
serious adverse reactions should avoid any oral contraceptives. 
Contraindications, Wamings, Precautions, Adverse Reactions, etc. 

in the accompanying IN BRIEF should be carefully considered 

See important information on following page. 


Wyeth Laboratories 


ЙУ 


OVRAL 


Each tablet contains 0.5 mg norgestrel 
with 0.05 mg ethinyl estradiol. 


LO/OVRAL 


Each tablet contains 0.3 mg norgestrel 
with 0.03 mg ethinyl estradiol. 


Copyright ©1978 Wyeth Laboratories, Div. of AHPC, N.Y., N.Y. 
All rights reserved 





_ IN BRIEF: ке 
_ * Ifdications and Usage—OVRAL® and LO/OVRAL are 
.. indicated for the prevention of pregnancy in women who elect to 
| . use oral contraceptives (OC's) as a method of contraception. 
. . Contraindications—OC's should not be used in women with any 
Tx of the following conditions: 1. Thrombophlebitis or thromboembolic 
|. disorders. 2. A past history of deep-vein thrombophlebitis or 
| . thromboembolic disorders. 3. Cerebral.vascular or coronary-artery 
| disease. 4. Known or suspected carcinoma of thereast. 5. Known 
|... or suspécted estrogen-dependent neoplasia. 6. Undiagnosed 
. . abnormal genital bleeding. 7. Known or suspected pregnancy (see 
Warning No. 5). 

a ` Warnings 
Cigarette smoking increases the risk of serious 
cardiovascular side effects from oral contraceptive use. 
This risk increases with age and with heavy smoking (15 
or more cigarettes per day) and is quite marked in 
women over 35 years of age. Women who use oral 
contraceptives should be strongly advised not to smoke. 
The use of oral contraceptives is associated with increased risk 
of several serious conditions, including thromboembolism, 
stroke, myocardial infarction, hepatic adenoma, gall bladder 
disease, hypertension. Practitioners prescribing oral 
contraceptives should be familiar with the following 
information relating to these risks 


Lo .. 1. Thromboembolic Disorders and Other Vascular Problems: An 
. increased risk of thromboembolic and thrombotic disease 
. . associated with use of OC's is well-established. Three principal 
. studies in Great Britain and 3 in the U.S. have demonstrated 
. increased risk of fatal and nonfatal venous thromboembolism and 
.. stroke, bath hemorrhagic and thrombotic. These studies estimate 
. . that users of OC's are 4 to 11 times more likely than nonusers to 
develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS-In a collaborative American 
¿study of cerebrovascular disorders in women with and without 
| predisposing causes, it was estimated that the risk of hemorrhagic 
. stroke was 2.0 times greater in users than nonusers and the risk of 
thrombotic stroke was 4 to 9.5 times greater in users than in 
| nonusers. 
_ MYOCARDIAL INFARCTION (MI)—An increased risk of MI 
. associated with use of OC's has been reported, confirming a 
| previously suspected association. These studies, conducted in the 
UK, found, as expected, that the greater the number of underlying 
. tisk factors for coronary-artery disease (cigarette smoking, 
. hypertension, hypercholesterolemia, obesity, diabetes, history of 
.. preeclamptic toxemia) the higher the risk of developing MI, 
.. regardless of whether the patient was an OC user or not. OC's, 
however, were found to be a clear additional risk factor. In terms of 
|. relative risk, it has been estimated that OC users who do not smoke 
_ (smoking is considered a major predisposing condition to MI) are 
.. about twice as likely to have a fatal MI as nonusers who do not 
smoke. OC users who are also smokers have about a 5-fold 
|... increased risk of fatal MI compared to users who do not smoke, but 
. abouta 10- to 12-fold increased risk compared to nonusers who do 
[^ not smoke. Furthermore, amount of smoking is also an important 
factor. In determining importance of these relative risks, however, 
. baseline rates for various age groups must be given serious 
`- consideration. Importance of other predisposing conditions 
|... mentioned above in determining relative and absolute risks has not 
É as yet been quantified; quite likely the same synergistic action exists, 
but perhaps to a lesser extent. 
E RISK OF DOSE-In an analysis of data derived from several 
national adverse-reaction reporting systems, British investigators 
concluded that risk of thromboembolism, including coronary 
thrombosis, is directly related to dose of estrogen in OC's. 
* Preparations containing 100 mcg or more of estrogen were 
. associated with higher risk of thromboembolism than those 
.. containing 50-80 mcg. Their analysis did suggest, however, that 
juantity of estrogen may not be the sole factor involved. This 
. finding has been confirmed in the US. 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY 
DISEASES-—A large prospective study carried out in the UK 
.. estimated the mortality rate per 100,000 women per year from 
|. diseases of the circulatory system for users and nonusers of OC's 
| according to age, smoking habits, and duration of use. Overall 
excess death rate annually from circulatory diseases for OC users 
| was estimated to be 20 per 100,000 (ages 15-34—5/ 100,000; ages 
... 3544-—33/ 100,000; ages 45-49—140/100,000), risk being 
-concentrated in older women, in those with long duration of use, 
. and in cigarette smokers. It was not possible, however, to examine 
. interrelationships of age, smoking, and duration of use, nor to 
5+ compare effects of continuous vs. intermittent use. Although the 
. study showed a 10-fold increase in death due to circulatory diseases 
in users for 5 or more years, all these deaths occurred in women 35 
.. orolder. Until larger numbers of women under 35 with continuous 
|. use for 5 or more years are available, it is not possible to assess 
if magnitude of relative risk for this younger group. 
|. Available data from a variety of sources have been analyzed to 
É - estimate risk of death associated with various methods of 
~ contraception. Estimates of risk of death for each method include 
› combined risk of contraceptive method (e.g. thromboembolic and 
thrombotic disease in the case of OC's) plus risk attributable to 
_ pregnancy or abortion in event of method failure. This latter risk 
. varies with effectiveness of method. The study concluded that 
n mortality associated with all methods of birth control is low and 
| below that associated with childbirth, with the exception of OC's in 
| . women over 40 who smoke. Lowest mortality is associated with 
|. condom or diaphragm backed up by early abortion. Risk of 
thromboembolic and thrombotic disease associated with OC's 
_ increases with age after about 30 and, for MI, is further increased by 
. hypertension, hypercholesterolemia, obesity, diabetes, or history of 
reeclamptic toxemia. and especially cigarette smoking 
Physician and patient should be alert to earliest manifestations of 
thromboembolic and thrombotic disorders (e.g., thrombophlebitis, 
pulmonary embolism, cerebrovascular insufficiency, coronary 
. occlusion, retinal thrombosis, and mesenteric thrombosis). Should 
_ any of these occur or be suspected, the drug should be 
discontinued immediately. A 4- to 6-fold increased risk of 
.. postsurgery thromboembolic complications has been reported in 
_ OC users. If feasible, OC's should be discontinued at least 4 weeks 
before surgery of a type associated with increased risk of 
thromboembolism or prolonged immobilization. 
2. Ocular Lesions—There have been reports of neuro-ocular lesions 
such as optic neuritis or retinal thrombosis associated with use of 
OC's. Discontinue ОС? if there is unexplained, sudden or gradual, 
partial or complete loss of vision; onset of proptosis or diplopia; 
papilledema; or retinal-vascular lesions, and institute appropriate 
diagnostic and therapeutic measures. 
3. Carcinoma—Long-term continuous administration of either 
natural or synthetic estrogen in certain animal species increases 
frequency of carcinoma of the breast, cervix, vagina, and liver. 
Certain synthetic progestogens, none currently contained in OC's. 
have been noted to increase incidence of mammary nodules, 
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4 7 апі, in dogs. In humans, 3 case-control studies 
have reported an increased risk of endometrial carcinoma 
associated with prolonged use of exogenous estrogen in 
postmenopausal women. One publication reported on the first 21 
cases submitted by physicians to a registry of cases of 
adenocarcinoma of the endometrium in women under 40 on OC's. 
Of cases found in women without predisposing risk factors (e.g., 
irregular bleeding at the time OC's were first given, polycystic 
ovaries), nearly all occurred in women who had used a sequential 
OC. These are no longer marketed. No evidence has been reported 
suggesting increased risk of endometrial cancer in users of 
conventional combination or progestogen-only OC's. Several 
studies have found no increase in breast cancer in women taking 
OC's or estrogens. One study, however, while also noting no overall 
increased risk of breast cancer in women on OC's, found an excess 
risk in subgroups of OC users with documented benign breast 
disease. Reduced occurrence of benign breast tumors in users of 
OC's has been well-documented. In summary, there is at present no 
confirmed evidence from human studies of increased risk of cancer 
associated with OC's. Close clinical surveillance of all women on 
OC's is, nevertheless, essential. In all cases of undiagnosed 
persistent or recurrent abnormal vaginal bleeding, appropriate 
diagnostic measures should be taken to гие out malignancy. 
Women with a strong family history of breast cancer or with breast 
nodules, fibrocystic disease, or abnormal mammograms should be 
monitored with particular care if they elect to use OC's. 

4. Hepatic Tumors—Benign hepatic adenomas have been found to 
be associated with use of OC's. One study showed that OC's with 
high hormonal potency were associated with higher risk than lower 
potency OC's. Although benign, hepatic adenomas may rupture 
and may cause death through intra-abdominal hemorrhage. This 
has been reported in short-term as well as long-term users. Two 
studies relate risk with duration of use of OC's, the risk being much 
greater after 4 or more years’ use. While hepatic adenoma is rare, it 
should be considered in women presenting abdominal pain and 
tenderness, abdominal mass or shock. A few cases of hepatocellular 
carcinoma have been reported in women on OC's. Relationship of 
these drugs to this type of malignancy is not known. 

5. Use in or Immediately Preceding Pregnancy. Birth Defects in 
Offspring, and Malignancy in Female Offspring—Use of female sex 
hormones—both estrogenic and progestational agents—during 
early pregnancy may seriously damage the offspring. It has been 
shown that females exposed in utero to diethylstilbestrol, a 
nonsteroidal estrogen, have increased risk of developing in later life 
a form of vaginal or cervical cancer ordinarily extremely rare. This 
risk has been estimated to be of the order of 1 in 1,000 exposures 
or less. Although there is no evidence now that OC's further 
enhance risk of developing this type of malignancy, such patients 
should be monitored with к care if they elect to use OC's. 
Furthermore. 30 to 90% of such exposed women have been found 
to have epithelial changes of the.vagina and cervix. Although these 
changes are histologically benign, it is not known whether this 
condition is a precursor of vaginal malignancy. Male children so 
Bud. may develop abnormalities of the urogenital tract. 
Although similar data are not available with use of other estrogens, 
it cannot be presumed they would not induce similar changes. An 
increased risk of congenital anomalies, including heart defects and 
limb defects, has been reported with use of sex hormones. including 
OC's, in pregnancy. One case-control study estimated a 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in utero 
to sex hormones (OC's, hormonal withdrawal tests for pregnancy, 
or attempted treatment for threatened abortion). Some exposures 
involved only a few days. Data suggest that risk of limb-reduction 
defects in exposed fetuses is somewhat less than 1 in 1.000 live 
births. In tne past, female sex hormones have been used during 
pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for 
these indications, and there is no evidence from well-controlled 
studies that progestogens are effective. There is some evidence that 
triploidy and possibly other types of polyploidy are increased 

among abortuses from women who become pregnant soon after 
ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after 
stopping OC's is unknown. It is recommended that, for any patient 
who has missed 2 consecutive periods, pregnancy should be ruled 
out before continuing OC's. If the patient has not adhered to the 
prescribed schedule, the possibility of pregnancy should be 
considered at time of first missed period, and further use of OC's 
should be withheld until pregnancy has been ruled out. If pregnancy 
is confirmed, the patient should be apprised of the potential risks to 
the fetus, and advisability of continuation of the pregnancy should 
be discussed. It is also recommended that women who discontinue 
OC's with intent of becoming prégnant use an altemate form of 
contraception for a period of time before attempting to conceive. 
Many clinicians recommend 3 months, although no precise 
information is available on which to base this. The administration of 
progestogen-estrogen combinations to induce withdrawal bleeding 
should not be used аз a test of pregnancy. 

6. Gallbladder Diseáse—Studies report increased risk of surgically 
confirmed gallbladder disease in users of OC's and estrogens. In 
one study, increased risk appeared after 2 years’ use and doubled 
after 4 or 5 years’ use. In one of the other studies, increased risk 
was apparent between 6 and 12 months' use. 

7. Carbohydrate and Lipid Metabolic Effects—Decrease in glucose 
tolerance has been observed in a significant percentage of patients 
on OC's. For this reason, prediabetic and diabetic patients should 
be carefully observed while on OC's. Increase in triglycerides and 
total phospholipids has been observed in patients оп OC's; clinical 
significance of this finding remains to be defined. 

8. Elevated Blood Pressure—Increase in blood pressure has been 
reported in patients оп OC's. In some women, hypertension may 
occur within a few months of beginning OC's. In the 1st year of use, 
prevalence of women with hypertension is low in users and may be 
no higher than that of a comparable group of nonusers. Prevalence 
in users increases, however, with longer exposure, and in the 5th 
year of use is 2% to 3 times the reported prevalence in the Ist year. 
Age is also strongly correlated with development of hypertension in 
OC users. Women who previously have had hypertension during 
pregnancy may be more likely to develop elevation of blood 
pressure on OC's. Hypertension that develops as a result of taking 
OC's usually returns to normal after discontinuing the drug. 

9. Headache—Onset or exacerbation of migraine or development 
of headache of a new pattern which is recurrent, persistent, or 
severe, requires discontinuation of OC's and evaluation of the cause. 
10. Bleeding Irregularities—Breakthrough bleeding, spotting. and 
amenorrhea are frequent reasons for patients discontinuing OC s. 
In breakthrough bleeding, as in all cases of irregular vaginal 
bleeding, nonfunctional causes should be borne in mind. In 
undiagnosed persistent or recurrent abnormal bleeding from the 
vagina, adequate diagnostic measures are indicated to rule out 
pregnancy or malignancy. If pathology has been excluded, time or 
change to another OC may solve the problem. Changing to an OC 
with a higher estrogen content, while potentially useful in minimizing 
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. menstrual irregularity. shou be done only if necessary, si 
. may increase risk of thromboembolic disease. 

Women with past history of oligomenorrhea or secondayy, 
amenorrhea or young women without regular cycles ma: 
tendency to remain anovulatory or to become amenorrffeic after 
discontinuing OC's. Women with these preefisting problems should 
be advised of this possibilitgand encouggfd to use other methods. 
Post-use anovulation, possibly prolon 
without previous irregularities. Pg 
11. Ectopic Pregnancy—Ectopic as well as intrauteriee pregnarwy 
may occur in contraceptive failures. e. 
12. Breastfeeding—OC's given in the postpartum period ray 
interfere with lactation and decrease quantity and quality of breast 
milk. Furthermore. a small fraction of the hormones in OC's has ® 
been identified in the milk of mothers on OC's; effects, if any, on the 
breast-fed child have not been determined. !f feasible, defer OC's 
until infant has been weaned. 


Precautions—GENERAL--1. A complete medical and family 
history should be taken prior to initiation of OC's, Pretreatment and 
pegodic physical examinations should include special reference to 
blood pressure, breasts, abdomen and pelvic organs, including Pap 
smear and relevant laboratory tests. As a general rule OC's should 
not be prescribed for longer than 1 year without another physical 
examination. 

2. Under influence oí estrogen-progestogen preparations. pre- 
existing uterine leiomyomata may increase in size. 

3. Patients with history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a 
serious degree. Patients becoming significantly depressed while on 
OC's should stop OC's and use an alternate method to try to 
determine whether the symptom is drug related. 

4. OC's may cause some degree of fluid retention. They should be 
prescribed with caution, and only with careful monitoring, in patients 
with conditions which might be agaravated by fluid retention, such 
as convulsive disorders, migraine syndrome, asthma, or cardiac or 
renal insufficiency. 

5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence while on OC's. If jaundice develops, 
OC's should be discontinued. 

6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered 

with caution. 

7. OC users may have disturbances in normal tryptophan 
metabolism which may result in a relative pyridoxine deficiency. 
Clinical significance is undetermined. 

B. Serum folate levels may be depressed by OC's. Since the 


may also occur in women 







pregnant woman is predisposed to development of folate deficiency, 


and incidence of folate deficiency increases with increasing 
gestation, it is possible that if a woman becomes pregnant shortly 
after stopping OC's, she may have a greater chance of developing 
folate deficiency and complications attributed to this deficiency. 

9. The pathclogist should be advised of OC therapy when relevant 
specimens are submitted. 

10. Certain endocrine- and liver-function tests and blood components 
maybe affected by estrogen-containing OC s: a. Increased 
sulfobromophthalein retention. b. Increased prothrombin and 
factors VII, VIII. IX, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. c. Increased thyroid- 
binding globulin (TBG) leading to increased circulating total-thyroid 
hormone, as measured by protein-bound iodine (PBI), T4 by 
column, or T4 by radioimmunoassay. Free T3 resin uptake is 
decreased. reflecting the elevated TBG; free T4 concentration is 
unaltered. d. Decreased pregnanediol excretion. e. Reduced 
response to metyrapone test. 

Information for the Patient—See Patient Package Labeling. 


Drug Interactions—Reduced efficacy and increased incidence of 
breakthrough bleeding have been associated with concomitant use 
of rifampin. A similar association has been suggested with 
barbiturates, phenylbutazone, phenytoin sodium, and ampicillin. 


Carcinogenesis—See Warnings on carcinogenic potential of OC's. 
Pregnancy —Category X. See Contraindications, Warnings. 


Nursing Mothers—See Warnings. 


Adverse Reactions—An increased risk of these serious adverse 
reactions has been associated with use of OC's (see Warnings): 
thrombophlebitis, pulmonary embolism, coronary thrombosis, 
cerebral thrombosis, cerebral hemorrhage, hypertension, 
gallbladder disease, benign hepatomas, congenital anomalies. 
There is evidence of an association between the following 
conditions and use of OC's although additional confirmatory 
studies are needed: mesenteric thrombosis, neuro-ocular lesions, 
e.g.. retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients on 
OC's and are believed to be drug-related. Nausea and/or vomiting, 
usually the most common adverse reactions, occur in approximately 
10 percent or less of patients during the first cycle. Other reactions, as 
a general rule, are seen much less frequently or only occasionally. 
Gastrointestinal symptoms (such as abdominal cramps and bloating); 
breakthrough bleeding, spotting. change in menstrual flow; 
dysmenorrhea, amenorrhea during and after treatment, temporary 
infertility after discontinuance of treatment: edema; chloasma 

or melasma which may persist; breast changes: tenderness, 
enlargement, and secretion: change in weight (increase or decrease); 
change in cervical erosion and cervical secretion; possible diminution 
in lactation when given immediately postpartum; cholestatic jaundice: 
migraine: increase in size of uterine leiomyomata; rash (allergic); 
mental depression; reduced tolerance to carbohydrates: vaginal 
candidiasis; change in corneal curvature (steepening), intolerance to 
contact lenses. 

The following adverse reactions have been reported in users of 
OC's, and the association has been neither confirmed nor refuted: 
premenstrual-like syndrome, cataracts, changes in libido, chorea, 
changes in appetite, cystitis-like syndrome, headache, nervousness, 
dizziness, hirsutism, loss of scalp hair, erythema multiforme, 
erythema nodosum, hemorrhagic eruption, vaginitis. porphyria. 


Acute Overdose—Serious ill effects have not been reported 
following acute ingestion of large doses of OC's by young children. 
Overdosage may cause nausea, and withdrawal bleeding may occur 
in females. 
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Ап approach to controlled parturition 


JOHN M. BEAZLEY, M.D., F.R.C.O.G. 


Liverpool, England 


FOR THE UTERUS to accommodate its precious con- 
tents until term the cervix must safeguard the integrity 
of its internal os against preparatory uterine activity. 
By contrast, to facilitate parturition the cervix must 
alter its role and dilate. To understand how the cervix 
performs these different tasks would, we believe, offer 
the clinician a greater control of parturition, at least 
potentially. Our attention in Liverpool, therefore, has 
been directed partly toward the nature of cervical resis- 
tance, partly toward uterine activity, and partly toward 
the alterations in cervical compliance which accompany 
labor. To begin, I would like to present our concept of 
each of these fundamental activities. Thereafter, I will 
explain how these concepts have influenced our ap- 
proach tc controlled parturition. | 


Cervical resistance during pregnancy 


Part of the defense of the internal os is mechanical. 
Throughout most of pregnancy the cervix retains a 
very small radius of curvature. This provides it with a 
significant mechanical advantage over the fundus. But 
a second, and more important, mechanism which pro- 
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vides cervical resistance relates to the high collagen 
content of cervical substance. This renders the uterine 
exit virtually indistensible throughout most of preg- 
nancy, though this unyielding nature of the cervix al- 
ters toward term. 

In studying the physical properties of cervical sub- 


“stance, particularly in the nonpregnant state, it has 


been our godd fortune to work in conjunction with 
Sussex University, and especially with Dr. Martin 


Black, who now occupies the Chair of Medical Physics 
| cat Sheffield University. From the studies of Black and 
“colleagues! it is evident that the collagenous connective 
7 tissue of the cervix responds to the radial stress of a 


‘mechanical internal dilating force in a nonlinear vis- 


= coelastic manner. 


е Fig. 1 shows the typical data obtained when cervical 
dilatation is brought about by а progressive increase in 
the internal dilating force. If the cervix were simply an 
elastic ‘structure, the slope of these lines would be. 
straight within the elastic limits. The stress-to-strain re- 
lationship, however, can be seen to be changing con- 
tinually, and this indicates that the cervical substance 
simulates a nonlinear viscoelastic material. On the basis 
of these observations, the definition of an easily dilated 
cervix, as'shown here, can be stated as one in which, for 
any given force, a greater dilatation is produced. This 
concept is important, for the rate and level of uterine 
activity are both finite; as indeed is the total amount of 
work which the uterus can perform. Thus, the cervix 
must become easier to dilate toward term; otherwise 
labor will prove ineffective. 
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Fig. 1. Pattern of dilatation in the nonpregnant cervix in re- 


sponse to an internal dilating force. 


Changes occurring in the cervix 


According to the Bible the difference between sheep, 


goats, and people is comparatively small. In each of 
these ѕресіеѕ the cervix is composed predominantly of 
a collagenous matrix, surrounded peripherally by..a 


sparse layer of smooth muscle bundles. Professor. 


Fitzpatrick of the veterinary school in Liverpool, in’ 
work on sheep and goats, has recently investigated the 
mechanism by which this collagenous framework 
changes prior to labor.* The collagen fibrils separate, 


it seems, due to changes in their normal electrostatic .. 
binding properties. This alteration is coincident with -. 


the expected decrease in progesterone and the increase 
in estrogen which precede the onset of labor in these 
animals. - . "es 

Interestingly, the well-recognized prelabor surge in 


2 


myometrial prostaglandin Е arises after improvement . 


has occurred in, cervical compliance. Furthermore, 
even when prostaglandin F production is prevented 
altogether, favorable changes still occur in the cervix. 
Presumably, therefore, if prostaglandins play any part 
at all. in diminishing cervical resistance, they do so by 
exerting their effect not on the collagenous matrix but 
on the surrounding peripheral musculature of the 
cervix. Such smooth muscle fibers have been shown to 
relax under the influence of prostaglandin E». 


Preparatory uterine activity 


It is clear that the advent of labor necessitates the 
spontaneous transformation of nonprogressive uterine 
activity into a progressive form. In Liverpool, two 
questions have interested us particularly: How does the 
spontaneous transformation come about and when 
does it come about? In regard to the first of these ques- 
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Fig. 2. A cycle of prostaglandin synthetase and release in the 
uterine decidua, proposed by Gustavii in 1975. ; 


. tion , it has been recognized for some time that in early 


pregnaricy the myometrium is singularly insensitive to 
oxy-ocin. Prostaglandins, however, by the phenome- 
nor of enhancement or potentiation, may be employed 
to sensitize the myometrium ‘to oxytocin. Prostaglan- 
din: have also been observed to promote the release of | 
охусосїп from the pituitary. Normally, prior to labor, 
only small but constant concentrations of oxytocin oc- 
сиру the maternal bloodstream. By contrast, during 
labor, oxytocin is released from the pituitary in a spurt- 
ing fashion. 

an important contribution which serves to explain 
ho~ these various mechanisms might be united in hu- 
mzns has been offered by Gustavii.? 

As shown in Fig. 2, he postulates the intra-cellular 
re ease of lytic enzymes, like phospholipase Ag, in re- 
sponse to the disruption of lysosomes. Phospholipids 
atached to the inner surface of tlie cell membranes are 
then transformed into arachadonic acid, which is sub- 
sequently converted, through the influence of prosta- 
ghndin synthetase, into prostaglandins. On their re- 
lease from the cell, these prostaglandins promote 
werine contractions, probably indirectly by sensitizing 
tLe myometrium to endogenous oxytocin. Decidual 
ischemia, caused by the subsequent contraction of the 
uterus, results in the further release of lysosomal en- 
zzmes and a cycle of prostaglandin synthesis and re- 
lzase is thus established. — : 

One important feature of this hypothesis is the sta- 
Бу of the lysosomal membranes. Present evidence 
suggests that the lysosomes are under hormonal con- 
xol. It has been shown in vitro, for example, that the 
ysosomal membranes of specific target organs are ren- 
Jered more and more labile by increasing concen- 
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WEEKS OF PREGNANCY 


| Fig. 3. Preliminary results of measurements taken serially throughout pregnancy by Dr. Abdulla, 
between the internal os and the lower edge of low-lying anterior placentas. 


trations of estrogen. It is also recognized that diminish-- 
ing concentrations of progesterone alter the normal 
` transformation of stromal cells into decidual cells in an 
endometrium already primed with estrogen. Following 
progesterone withdrawal, therefore, especially if this 
change is accompanied by a simultaneous increase in 
the concentration of estrogens, a disrupting effect may 
be imposed upon the membranes of both decidual cells 
and lysosomes. This would result in the release of lyso- 
somal enzymes and the initiation of the Gustavii cycle. 

This concept offers at least two major attractions. 
First, it acknowledges that the primary effect of pros- 
taglandins in the human is mainly a local one upon the 
myometrium. Second, it acknowledges a probable role 
of the sex steroids in the initiation of labor. 

Research may ultimately dash these current con- 
cepts, but it is clear, at present, that the onset of labor 
probably results from a complex interplay of factors 
in which the prostaglandins predominate. In our view 


this fact is important when the induction of labor is | 


considered. 

As to the second question of when uterine activity 
becomes progressive, it has long been recognized clini- 
cally that the first warning hemorrhage of placenta 
previa classically occurs at about 32 weeks' gestation. 
From this it has been presumed that significant forma- 
tion of the lower segment begins about this time. Re- 
cently, in Liverpool, ultrasonic studies undertaken in 
my Department, by a Senior Lecturer, Dr. Abdulla, 
have threwn further light on this matter. For some 
time we aave observed, as has Morrison,’ the phe- 
nomenon: of apparent “placental migration" during 


pregnancy. From serial measurements, which Dr. Ab- 
dulla has taken on low-lying anterior placentas, it has 
become apparent that the distance between the lower 


. edge of the placenta and the internal os increases pro- 


gressively, but in a manner which is curvilinear. 
From Fig. 3, which summarizes only two of the fea- 


_ tures observed in many serial examinations, it can be 


appreciated that the distance between the lower edge 
of the placenta and the internal cervical os increases 
continually throughout pregnancy. However, it is also 
clear that after 30 weeks' gestation the rate of increase 
virtually quadruples. 

We consider that this graph probably reflects the 
formation of the lower uterine segment. This, in turn, 
probably reflects the onset of progressive myometrial 
activity in the upper segment. If this is the case, it seems 
reasonable to conclude that uterine activity may be 


. progressive throughout pregnancy but becomes man- 


ifest clinically- mainly from 30 weeks onward. 


The ripe cervix 


At this point I would like to comment briefly upon 
our view of how the cervix ripens. 

Cervical compliance becomes more favorable prob- 
ably as the result of the increase in the concentration of 
estrogens circulating in maternal plasma. Cervical 
shortening occurs probably as a result of myometrial ` 
retraction. Clinically, both these signs can be observed 
from as early as 34 weeks’ gestation. 

We have been interested in the manner by which the 
cervix is taken up. Even when the external os has been 
amputated at colporrhaphy, or the cervical substance 
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Fig. 4. The proposed mechanism of differential tissue uptake | 


leading to "ripening" of the cervix. 


altered by cone biopsy, it is clinically our experience 


that the integrity.of the internal os is always preserved ` 


until the last. This is particularly noticeable in primi- 
gravid women. We believe that this pattern of events 
probably results from the geometric relationship which 
_exists between the lower segment and the presenting 
part. 

In cephalic presentations we have been able to show 
that the maximum pressures against the lower segment 
` are exerted by the head at the level of measurement of 
the biparietal diameter (Fig. 4). Physiologically, it is 
known that smooth muscles contract when they are 
stretched. It follows, therefore, that where lower seg- 
ment fibers are stretched most. and are subject to the 
greatest tension, the greatest degree of muscle con- 
traction will also occur. According to our observations 
this site would be on the periphery of the lower seg- 
ment at the level of measurement of the biparietal di- 
ameter. A differential rate of tissue uptake would 
therefore occur at this point, the maximum movement 
occurring first in the peripheral planes of tissue. Thus, 
as the slide depicts, peripheral cervical substance 
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Fig. 5. The siting of the catheters for the measurement of 


head-to-cervix pressures. 


probably rolls outward until all the tissue is effaced and 
the zervix is confluent with the lower segment. From 
this moment onward the internal os begins to dilate. 


Cervical dilatation in labor 


In labor, progressive cervical dilatation demands 
тоге than just a change in cervical compliance and 
preparatory uterine activity. It also necessitates the cor- ` 
rec application of an internal dilating force. Dr. Gee, a 
young Research Fellow іп the Liverpool Department, 
has paid special attention to this particular requisite. 

Ey measuring uterine volume ultrasonically he has 
been able to calculate the internal surface area of the 
uterus. This has facilitated the further calculation of 
eff»rt performed by the uterus. The equation used 
multiplies intrauterine pressure by the internal surface 
area over which that pressure is generated, and this 
result is related to changes in uterine volume. 

To obtain an index of cervical resistance, a direct 
measurement is made of the head-to-cervix pressures. 

As shown in Fig. 5, specially constructed balloon- 
tipped catheters are placed between the cervix and the 
fetal head, so that pressure recordings can be taken аг. 
the cervical rim and at points 1 cm and a further 2 cm 
hizher up. (The resolution of forces acting around the 
fecal head which permit calculation of cervical resis- 
tance to the internal dilating force are somewhat com- 
plex and have been omitted from this diagram.) 
~ It has been possible to investigate by this study the 
relationship between forces generated in the fundus of 
tke uterus and the process of cervical dilatation. Two 
examples will serve as illustrations. Е 

In both these patients labor was induced in our stan- 
dard way. In Patient A the cervical dilatation rate aver- 
azed 4.66 cm/hr (Fig. 6). In Patient B initial progress: 
was slow and the dilatation rate was only 0.6 cm/hr. 
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. 165 mm Hg 
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40 mm Hg 


190 Newtons . ` 
108 ` Newtons 
22.4 Newtons 







55.1 Joules(x 10°) 


Fig. 6. Comparative data from two patients. 


The remaining data were similar in both patients. It 
can be seen, for example, that average intrauterine 
pressures and the duration of the contractions do not 
differ significantly in the two cases. In Patient B, how- 
ever, the head-to-cervix pressures were reversed and 
greatly increased. during the latent phase of labor and 
did not alter or diminish .until the active phase was 
reached. During the latent phase, it can be seen that the 
greatest pressures were observed at the cervical rim. 
This is opposite to the pattern encountered in the 
normal active phase. : 

In both these patients the rate of uterine effort was 
virtually the same throughout, but, whereas in Patient 
A only 100 contractions were required to arrive at full 
dilatation, in Patient B, 313 contractions were required. 
Early cervical resistance was much greater in Patient В. 
In fact, four times the work of Patient A was required 
to achieve full dilatation of the cervix. Two thirds of 


this effort was expended in reaching the beginning of ` 


the active phase. Clearly, prelabor improvement of 
cervical compliance in Patient B would have been ad- 
vantageous. 

To investigate the phenomenon of reversed head- 
to-cervix pressures, observed in Patient B, two model 
cervices were constructed, each containing a hole to 
represent the external os, with which to mimic the clin- 
ical situation. The first cervix was made of silicone rub- 
ber, which is malleable but inelastic, and represented 


- the “ill-prepared” cervix. The second cervix was made 
.of parafilm, which is distensible. 


.. Fig. 7, showing the results, makes it clear that grates 
pressures arise in the rigid model, particularly at the 
cervical rim. In the distensible model, the pressures are 


Jess and occur mainly, at the level of the lower segment. 


Obviously, in contrast to what some workers believed, 
labour cannot be represented by the image of squeez- 
ing a ball ‘through a rubber sock. What actually hap- 
pens is that, while the viscoelastic substance of the cer- 
vix remains unyielding during pregnancy, preparatory 


"uterine activity results in an internal dilating force 


which does not favor cervical dilatation. However, as 


-cervical compliance improves, an alteration occurs in 


the head-to-cervix pressure relationships, and this 
favors dilatation of the os. 


. Our approach to induction of labor 

I would now like to consider the application of the 
principles I have just described to three clinical situ- 
ations: the induction, the augmentation, and the main- 
tenance of labor. . 

Our approach to induction of labor is based on the 
concept that transformation of uterine activity into its 
progressive form occurs spontaneously at about 30 to 
32 weeks' gestation. It is rare clinically to have to pro- 
mote such a conversion artificially before this time. 
When such a procedure is required or, as sometimes 
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Fig. 7. Results obtained by Dr. Gee from tests utilizing exoerimental models of two different cervical 


types. 
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Fig. 8. Control graph describing the expected cours of labor in a “low-risk” population, plus an 
example of delayed progress due to brow presentaticn. 


happens, when the nature of uterine activity remains in 
doubt, we believe prostaglandins should be used to 
sensitize the uterus to the effects of oxytocin. Indeed, if 
used in conjunction with oxytocin, the clinical effects of 
prostaglandin ЕЁ; and ЕЁ are preferable to when any of 
these drugs is used alone. 

The need to improve cervical compliance is the sec- 
ond concept which often directs our approach to in- 
duction of labor. Theoretically, prostaglandins are not 
the solution to this problem, although their application 
locally to the cervix has been used successfully by sev- 


«ral investigators to promote ripening.* ? Prostaglan- 
dins, especially E5, could promote relaxation of the pe- 
zipheral cervical musculature. This might facilitate the 
-nitial outward rolling mechanism associated with dif- 
ferential tissue uptake. A more likely mechanism, how- 
ever, is simply an increase in uterine activity. 

The best theoretical means of improving cervical 
compliance is provided by estrogens. It is of interest, 
therefore, that in the Japanese and British studies? per- 
formed on the human cervix dehydroepiandrosterone 
sulfate was injected intravenously or, 178-estradiol was 
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Fig. 9. Uterine activity units resulting from the standard-augmentation regimen used in the Liver- 


роо! department.” 


applied locally to the cervix. These treatments were fol- 
lowed by an increase in the water content of the cervical 
ground substance. As the collagenous framework 
loosened, the diminished cervical resistance manifested 
itself as a recognizable increase in cervical ripeness. ; 


Our approach to the augmentation of labor 


We reserve the term "augmentation of labor" for the 
process by which myometrial activity, already in its 
progressive form, is stimulated artificially to become 
establisned labor. Of all the methods which have been 
used for this purpose, two which have withstood the 
test of time are low amniotomy and the effective infu- 
sion of intravenous oxytocin. 

Our technique begins with low amniotomy.: Im- 
mediately following, incremental doses of oxytocin are 
infused intravenously, beginning at 2 mU/min. The 
dose rate is then doubled each 20 minutes as required 
up to 32 mU/min. This dose rate is continued for half 
an hour, and thereafter one further increase to 64 
mU/mia. is utilized if necessary. 

This technique differs from our induction regimen 
in that prior to augmentation, prostaglandin en- 
hancement and cervical compliance are both presumed 
to be favorzble. When this is the case, augmentation, 
used in women ready for delivery, promotes successful 
parturition within 12 hours in 85% of patients in whom 


the cervix is-clinically favorable. In most of the гетаіп-. 


der, parturition is successful within 24 hours. Only 


about 1% to 2% of patients fail to be delivered satis- 
factorily. 
In our hospitals the incidence of augmentation of 


: labor is approximately 30%. To provide an index of 


low-risk augmentation for this population and, inci- 
dentally, to help avoid the clinical error in some of 


- these patients of incorrectly employing augmentation 


when induction is really required, we devised a graph 
for augmentation control. This provides a useful ex- 
tension to our current partograph. 

The control line starts at amniotomy. Thereafter, it 
distinguishes 8096 of patients in a low-risk category 
whose progress lies on or to the left of the line from the 
20% of this group whose progress does not (Fig. 8). 
With our standard regimen, augmentation usually 
promotes active labor in primigravid patients within 9 
hours. LL 

As shown here, the control graph enables delay in 
the progress of augmentation to be detected at an early 
stage. The graph will also make clear, especially in pa- 
tients in whom the cervix is unripe, when augmenta- 
tion is virtually without effect. Such patients are then 
considered for the more appropriate technique of 
labor induction. 

The control graph was constructed by studying cer- 
vical changes in a series of low-risk patients, whose 
labor was augmented in each instarice by our standard 
regimen. We used a variant of the Bishop scoring sys- 


-tem to assess the cervix. Although our method incor- 


" 
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Fig. 10. Three examples of the value of superimposing ће 


graph describing (1) the clinical progress of augmentation 
over (2) the graph of uterine activity. Z, Poor progress despite 
good activity; B, poor progress because of poor activity; C, 
poor progress despite maximum activity. І 


porated cervical dilatation, length, consistency, апа 
position, plus.the station of the fetal head, we did not 
, weight our cervical scores with any of the special mod- 


ifying ‘factors recommended by Hughey and col. 


leagues’! in 1976. с 

. In each patient the cervix was assessed immediately 

before augmentation, and then at two-hour intervals 

until the cervical score reached 11. This score approx- 

imates the starting point of our normal partograph and 

is equivalent to the active phase of labor. ` 
The next development in our control of augmen- 


tation arose from the fortuitous appearance, in 1975, · 


of an important study by Steer and colleagues’: in 
London. | AS | | 
Their investigation clearly indicated that, in response 
to oxytocin stimulation, uterine activity entered an in- 
cremental phase which was soon followed by a pro- 
longed but stable phase of activity. The level of stable 
uterine activity did not increase, even when further 
oxytocin stimulation was offered. d 
In Liverpool, we considered that, as our. titration 
technique utilizes quite considerable doses of oxytocin, 


there was a paramount need to investigate how our - 
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Fig. 1. Clinical cessation of progress associated with the de- 
velopment of poor head-ro-cervix pressures, despite continu- 
ation of satisfactory myometrial activity. 


standard regimen affected uterine activity (Fig. 9). 
Using the measurement of contraction area above 
baseine tone, we obtained the appropriate data from 
which to construct our own graph. Our results are 
shot n. Like Steer and associates, we confirmed that, 
with incremental oxytocin infusion, uterine activity in- 
crea.es until à stable phase is reached. With our reg- 
imer this occurred after approximately 1% hours, 


which is on completion of the 16 mU increment. 


Further increments to 32 and 64 mU per minute did 
not .eem to be attended by additional uterine activity. 

F»om the two graphic studies undertaken in Liver- 
poo. we considered that it was possible to envisage a 
third development in the matter of augmentation con- 
trol23 Because both our graphs were related to the 
same standard regimen, it seemed feasible to su- 
perimpose them, thereby producing a composite graph 
capeble of detecting at least three different types of 
obstetric problems. _ i | 

Ir A, as shown in Fig. 10, cervical changes are riot 
occu rrring despite increasing uterine effort. This indi- 
cates either a cervical or a mechanical problem which 
grecter uterine stimulation will not solve. In B, slow 
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Fig. 12. Graph constructed by Dr. Murray with which to monitor the consumption of maternal 


oxytocin during augmentation of labor. 


cervical progress is associated with suboptimal uterine - 


effort. Therefore, increased stimulation might help. In 
C, where progress has ceased despite optimal stable 
uterine activity, further stimulation is contraindicated. 


Progressive cervical dilatation 

For progressive cervical dilatation to continue 
throughout labor, it is necessary for the correct pres- 
sure relationships between the fetal head and the lower 
segment and cervix to be maintained. The importance 
of this principle is demonstrable by the following. 

Labor was augmented in a patient at 38 weeks' gesta- 
tion, at which time the cervical score was only 3 (Fig. 
11). After 3 hours' stimulation, the cervical score-had 
reached 7, and the head-to-cervix pressures were 
normal—measuring 124 mm Hg at the level of mea- 
surement of the biparietal diameter and 52 mm Hg at 
the cervical rim. Four hours later, the cervical score 


had barely altered, and the head-to-cervix pressures | 


had both diminished to 30 mm’ Hg. Uterine effort, 
however, had not diminished, even though clinical 
progress had ceased. | 

Cephalopelvic disproportion was subsequently diag- 
nosed, and delivery was effected by cesarean section. 
The pelvic brim, in holding up the fetal head, had ef- 
fectivelv. withdrawn the necessary dilating force from 
the cervix. Thus, despite the continuation of myome- 
trial retraction, cervical dilatation ceased. 

We have previously observed a similar circumstance 
in labor following cervical vibration. Although dilata- 
tion increased almost instantaneously after vibration, 
further cervical -progress was delayed until the fetal 
head descended sufficiently to re-establish the neces- 
sary head-to-cervix pressure relationships. 

The part played by myometrial retraction in securing 
dilatation has received attention recently from a group 


* 


of investigators? who have devised a system for con- 
tinuously recording cervical dilatation. Their studies 
make it clear that maximal cervical dilatation occurs 
about 15 seconds after the peak of each contraction 


_ wave. This time lag is believed to reflect the interval 


during which the contraction wave passes down the 
uterus. The studies also reveal that the cervix dilates up 
to 1 cm with each contraction. However, the net gain in 
dilatation between contractions is usually only 0.2 cm. 
This suggests that at least 50 such contractions are nec- 
essary to ‘effect a dilatation of 10 cm. 


Our approach to the maintenance of 
established labor 


A stage is reached, during labor's active phase, when 
stable uterine activity is either self-perpetuating or can 
be readily maintained by a reduced infusion rate of 
oxytocin. About 2 years ago we undertook a clinical 
study in Liverpool! in which our augmentation reg- 
imen was stopped at different stages of cervical dilata- 
tion. Subsequent progress was then assessed, and it 
soon became clear that, although variable amounts of 
oxytocin were required to establish the active phase of 
labor, no more than 7 mU/min was required to main- 
tain progress after 5 cm of cervical dilatation. Indeed, 
the unnecessary overstimulation of uterine activity 


‚ beyond this stage created problems such as uterine hy- 


pertonus, intrapartum anoxia, rapid labor, and deep 


transverse arrest of the fetal head. 


The maintenance of labor by a reduced oxytocin in- 


_ fusion is now a routine part of our augmentation pol- 


icy: One noteworthy effect of this has been the reduced 


“maternal consumption of oxytocin. In recent years in 
` Britain, clinicians have been bothered about an appar- 


ent association between the maternal administration of 
oxytocin and an increased incidence of neonatal hy- 


* 
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perbilirubinemia. In Liverpool, we were able to con- 


firm that the maternal administration of more than 20.. 
U of oxytocin was associated significantly with the de- . 


velopment of neonatal bilirubiri in excess of 12 mg/100 
ml.'* Such an association was not found to exist when 
oxytocin was replaced by prostaglandins.!9: 17 

Since this observation it has been our aim to mini- 
mize the use of oxytocin whenever possible. Our policy 
of maintenance, which has fostered this aim, is rather 
in contrast to some recent reports advocating the use of 
oxytocin in dose rates of up to 420 mU/min through- 
ош labor.'? . 

The precise relationships between our regimen for 


the maintenance of labor and the maternal consump- . 


tion of oxytocin are shown in Fig. 12, which was 
devised by Dr. Murray, a young colleague in my De- 
partment. If the rate of infusion of our standard aug- 
mentation regimen remains unaltered, the total mater- 
nal consumption of oxytocin exceeds 20 U in about 7 
hours. When our maintenance regimen is used, the 
rate of maternal consumption is much less. Indeed, a 
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total consumption of 20 U does not occur within 15 * 
hours anless maintenance is delayed until more than 6 
hours after the beginning of augmentation. 


Сот ment 


To conclude my presentation, I should point out that 
Liverpool's interest in controlled parturition has been a 
long one. In 1909, Blair Bell,” then the Professor of 
Obstetzics and Gynaecology at Liverpool University, 
publisked the first account of the clinical use of poste- 


„rior pititary extract to stimulate the uterus. He could 


hardly aave known that, 70 years hence, synthetic oxy- 
tocin would become the most widely used oxytocic drug 
in the. world for the control of parturition. 

. In L:verpool today, our concepts of cervical com- 
pliancezind uterine activity direct the different ways in 
which we use oxytocin for the induction of labor, its 
augmer tation, and its maintenance. Uterine response 
during hese procedures now dictates much of our clin- 
ical management. The result has been to safeguard 


uterine efficiency. 
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'. ‘.In-training examinations for residents in obstetrics and 


In the four years from 1975 to 1978, 12,712 in-training examinations were administered to residents 


by the Council on Resident Education in Obstetrics and Gynecology. Whereas the first four tests 


(1970 to 1974) consisted entirely of multiple choice items (MCQs), these examinations were 
approximately equally divided.between MCQs and patient management problems (PMPs). 
Discrimination, difficulty, and reliability indices for the total examination have remained relatively 
constant. The MCQ subtest scores have decreased in validity due mainly to the decrease in the 
number of items necessary to accommodate the PMPs. However, the overall test performance 
remains satisfactory to meet its educational objective. Accomplishment of this objective was 
enhanced by the unique “key word feedback" instituted ій 1975. The tests have continued to show 
a progressive score increase from the first to the fourth years of training. These and other data are 
` presented by year, and the future directions for the examination are discussed. (AM. J. OBSTET. 


GYNECOL. 133:733, 1979.) 


THE CouNciL ON Resident Education in Obstetrics 
and Gynecology (CREOG) in 1968 adopted into its 
statement of “Origin and Purpose” the responsibility 
for the “development of a method of in-training resi- 
dent evaluation" which would measure progress in 
learning and would provide program directors insight 
into the strengths and weaknesses of their educational 
efforts. The Council agreed that one productive ap- 
proach would be assessment of the resident's knowl- 
edge of factual material by an annual in-training 
examination.* | 

The first examination, consisting of 496 multiple- 
choice items (MCQs), was administered in January, 
1970. Reports of this and the subsequent three exami- 
nations (1971, 1973, and 1974) have been published.'~4 
In 1975,.the examination format was revised so that 
approximately 40% of the test items were devoted to 
linear-type patient management problems (PMPs)., 
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: This figure ranged from 52% to 59% PMPs in the sub- 


sequent three years. 

The purpose of this report is to present the results of 
the 1975 to 1978 examinations, to discuss the examina- 
tion process, and to outline future goals as developed 
by the Committee. 


Material and methods 


In 1978, the examination was taken by 80% of all 
United States residents. This percentage.has remained 
remarkably constant over the past 4 years. All 16 of the 
Canadian programs and 112 of 116 United States Uni- 
versity programs participated. Over all, 290 of 308 
United States residency programs were represented, 
for a total of 306 of 324 United States and Canadian 
programs combined. Over the 4 year period, 12,712 


< residents took the examination. The distribution of 
'these examinees by year of training is shown in Table I. 


The groups by year include those examinees who could 
be definitely classified according to previous education 
and level of training. The most impressive change is 
the increase in number at the fourth-year level. In 
1978, 95.596 of all fourth-year residents took the 
examination. However, over the 4 years only approxi- 
mately 60% of the first-year residents participated, in- 
dicating that the examination has not yet gained gen- 
eral acceptance as a pretest. The number of faculty 
participants is also shown. For 1977 and 1978, this cat- 
egory included only part-time and full-time faculty; 
previously this group included private practitioners. 
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` Table I. Faculty examinees and resident examinees 


at different levels of training 


| +» | ise [ ir | 1977 | 1978 ` 


Residents: 
Year of residencv 


1 719 741 724 729 


`9 871 940 1,003 945 

3 ' 816 939 963 1,063 

4 189 483 566 678 

Total residents 2,595 3,103 3,256 8,415 
(years 1-4) . 

Other residents* 196 46 . 41 60 

. Total resident 2,791 3,149 3,297 3,475 

participants 
Faculty 2671 8971 187 184 


*This group includes residents in foreign programs, those ` 
in their fifth or later years of training, and unclassified resi- ' 


dents. 


TFigures for 1975 and 1976 include private-practioner . 


participants. 


Table II. Foreign medical graduates: Percentage of 
total resident study groups 


Year of residency | 1975 1976 1977 1978 


1 22. 
2 25 28 24 23 · 
3 26 32 28 27 
4 25 34 34 30 


Table III. Examination performance statistics from 
final scoring during 1975 to 1978: Mean difficulty 


EGEDE 1977 | 1978 


Anatomy, genetics, embry- 63 66 
ology . : 
Physiology, pharmacology, 67 ^ 85 61 58 
endocrinology 
Pathology, neoplasia 75 67 69 61 
Clinical obstetrics 72 70 62 61 
Clinical gynecology 69 54 68 65 
Total MCQs 69 66 -63 62: 
Total PMPs ` 81 80 78. 77 


Table IV. Examination performance statistics from 
final scoring during 1975 to 1978: Mean 
discrimination index 


i : | | 1975 | 1976 | 1977 | 1977 | 1978 


Anatomy, genetics, embry- 0.29 0.26 0.28 0.28 


ology 
Physiology, pharmacology, 0.32 0.29 0.23 0.30 


endocrinology 
Pathology, neoplasia 0.85 027 0.28 0.38. 
Clinical obstetrics 0.26 0.30 0.22 0.28. 
Clinical gynecology 0.30 0.24 0.20 0:25 
Total MCQs 0.30 0.27 0.25 0.30 


Total PMPs - 0.28 0.28 022 0.21 


- second. year residents; 
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Table V. Examination performance statistics from 
final scoring during 1975 to 1978: Reliability " — * 


Anatomy, genetics, embry- 0.75 0.58 0.70 0.66 


olczy - . 
Physblogy, pharmacolégy, 0.77 0.72 0.61 0.78 
encocrinology у 
Pathclogy, neoplasia 0.81 0.64 0.62 0.80 
Clinical obstetrics 0.65 0.63 0.58 0.62 
Clinical gynecology 0.75 0.54 0.54 0.60 
Total MCQs 0.93 089 0.87 0.91 


Total PMPs . 0.88 0.86 0.78 0.78 


` Table II shows the percentage of foreign medical 


graduztes at each level for each year. The figures 
rangec from 21% to 34% but remained fairly constant 
throughout the 4 years. 

Statistical analysis of the performance of the exami- 
nation. (difficulty, discrimination, and reliability indi- 
ces) wzs based upon the performance of all third-year 
residents in United States and Canadian residency 
programs for the examination years 1976 and 1977. In 
1975, the analysis was based upon third-year resi- 
dents in three-year training programs. In 1978, in 
order -o obtain an evaluation of the examination in a 
broader context, the summary statistics were based on a 
random.sample drawn from United States and Cana- 
dian rcsidents at all levels of training. 


Resnits 


The mean difficulty indices (percent correct re- 


' sponses) for the subtests, total MCQ and PMP sections 


for each of the four examinations, are shown in Table 
III. It. hould be reiterated that these statistics were not 
based эп the same type of examinees except for the 
1976 end 1977 examinations. The difficulty indices 
show a general decrease in 1978. This probably reflects 
the inclusion of first- and second-year residents (not 
offset Ey a small number of fourth-year residents). The 


increas of seven percentage points between 1977 and 
1978 ir the anatomy, genetics, and embryology subtest | 


could зе an expected result of including first- and 


lower tàan the third-year level, leading to the conclu- 
sion that the test items were probably less difficult in 
1978—a committee reaction to the very difficult similar 
subsect.on (5996 correct) of the 1977 examination. Res- 


idents at all levels have consistently scored higher on 
the PMP section. This difference is partly due to the 


fact thet the chance level for five-choice МСО items is. 
20% while the chance level for PMP scorable units is 
50%, tus providing the examinee a scoring advantage 
on the PMP items. Over all, the difficulty indices are 
reasonzbly consistent for the four tests. 


however, this group scored. 
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* Table VI. 1975 CREOG: Performance by level of training for study groups* and faculty 









Mean % correct 


No. of Anatomy, ge- Physiology, pharma- | Pathology, | Clinical Clinical Total 
Examinees examinees | netics, embryology | coiogy, endocrinology | neoplasia | obstetrics | gynecology | MCQs 
Year of residency: ` о, 
‚21 719 56.41 59.01 63.97 65.97 61.01 61.31 7181 
2 f 871 60.91 64.01 70.81 70.41 66.51 66.61 73.6{ 
3 816 63.6t 67.11 75.7 73.0} 69.91 69.91 74.2 
4 189 65.71 71.5 79.4 74.6 73.1 72.8 74.9 
Faculty 267 68.2 69.3 79.2 73.8 72.8 71.5 74.0 
"Total residents 2,595 60.9 64.2 71.0 70.8 66.5 66.6 73.4 


*Includes graduates of domestic and foreign medical schools. 
TMean percent score statistically different from the score immediately below at p < 0.01. 
{Mean percent score statistically different from the score immediately below at p < 0.05. 


Table VII. 1976 CREOG: Performance by level of training for study groups* and faculty 









Mean % correct 


Physiology, pharma- | Pathology, | Clinical | Clinical | Total 
cology, endocrinology | neoplasia | obstetrics | gynecology | MCQs 


No. of Anatomy, ge- 
Examinees examinees | netics, embryclogy 


Year of residency: 
1 . 


575 58.07 59.77 ,56:5t 64.01 55.11 58.81 7841 

2 676 62.01 62.91 63.91 69.41 61.21 63.91 81.11 
3 637 66.81 ‚67.5 70.11 72.91 65.91 68.67 82.6 

4 321 68.31 68.07 72.51 74.6t. 67.61 70.4? 82.51 
Faculty 397 61.7 61.2 69.0 71.3 65.1 65.4 80.2 
Total residents 2,209 63.2 64.1 65.0 69.8 61.9 64.8 81.0 


*Includes only graduates of domestic medical schools. 


tMean percent score statistically different from the score кайыр below at p « 0.01. 
Mean percent score statistically different from the score immediately below at p < 0.05. 


Table IV shows the average discrimination indices 
over the last 4 years. These indices provide a measure 
of the effectiveness of the test items in discriminating 
between high- and low-scoring examinees. Although all 
of the discrimination indices shown in Table IV fell. 
within the range normally considered satisfactory for 
this type of examination, the 1977 examination did not 
perform as well as the previous two. Although dis- 
crimination indices improved generally in 1978, a part 
of this improvement is attributable to the fact that the 
1978 statistics were based upon the performance of 
residents at all levels of training. 

Reliability indices are shown in Table V. These in- 
ternal consistency reliabilities, calculated with Kuder- 
Richardson Formula 20, are used to estimate the accu- 
racy of the test's reflection of the examinees' true 
ability. Although the 1977 reliabilities are generally 
lower, the indices were high enough in all 4 years to 
ensure that all scores reported to examinees were accu- 
rate enough to provide useful educational feedback. 
However, zs has beem repeatedly emphasized by 
CREOG, the reliability of the subtests (and in most 


, cases the entire examination) is not high enough to 


justify the use of the scores as the only criterion for 
promotion of residents. In order to attain a level of 
reliability necessary for critical decisions (гн го = 0.90 
or higher) the examination would have to be length- 
ened considerably, or the educationally desirable sub- 


; tests and probably the PMPs would have to be omitted. 


The ultimate effect of the 1978 change in reference 
group to include all United States and Canadian resi- 


. dents and the increasing use of a criterion base will not 
be known for several years. It is the judgment of the 
: Committee on In-Training Examinations that this 


exercise should remain an educational experience and 


: that the decrease in reliability is more than offset by the 


more detailed scoring made possible by the present 
format and by the detailed computerized feedback 


. provided to all examinees. 


Correlation of the subtests, total MCQs and PMPs 
(before and after correction for attenuation due to un- 
reliability), has generally been satisfactory with the ex- 
ception of the anatomy, genetics, embryology subtest in 
1977. This finding suggested a qualitative change in 


„ 


t 
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Table VIII. 1977 CREOG: Performance by level of training for sudy groups* and faculty _ Ў Ы 
` fean % correct 
No, of Anatomy, ge- Physiology, pharma- Pathology, | Clinical Clinical Total 
Examinees examinees | netics, embryclogy | cology, endocrinology neoplasia | obstetrics | gynecology | MCQs 
Year of residency: . " : 
etu 573 58.41 55.0t 59.01 55.81 61.11 56.51 75.61 
2 767 55.11 ` 58.51 64.61 60.31 65.41 60.3] 77.51 
3 690 59.61 62.01 69.41 63.61 69.8t 644T 79.41 
4 374 63.5 65.8 72.9t 65.9 72.8 . 67.6 80.41 
Faculty 187 61.7 . 643 75.5 65.0 72.5 67.9 79.1 
„Total residents 2,404 57.8 59.8 65.9 61.0 66.8 617 . 78.0 


*Includes only graduates of domestic medical schools. 
tMean percent score statistically different from the score immediately 5elow at p < 0.01. 


Table IX. 1978 CREOG: Performance by level of training for stedy groups* and faculty 









Anatomy, ge- 


Examinees netics, embryology 


No. of 
examinees 


Year of residency: | 

1 569 63.81 

2 724 67.4t 

3 774 . 69.44 

4 | 476 70.7 63.3 
Faculty 184 70.8 63.4 
Total residents . 2,548 67.8 59.6 


*Includes only graduates of domestic medical schools. 


Physiology, pharma- | Pathology, 
cology; endocrinology | neoplasia 


55.21 
59.11 
61.1F 





Mean % correct ч 


Clinical Clinical Total 
obstetrics | gynecology | MCQs 





50.11 58.11 62.01 57.6t 75.81 
58.71 63.01 67.01 62.61 78.01 
65.21 65.21 69.41 65.41 79.01 
69.01 67.01 71.71 68.0 79.7 
72.8 64.7 73.8 68.3 79.0 
60.7 63.8 : 67.5 68.3 78.1 


TMean percent score statistically different from score immediately belcw at p « 0.01. 
Mean percent score statistically different from score immediately belcw at p < 0.05. 


contents of that subtest, a change that was rectified in 
the 1978 examination. The correlation between total 
MCQ and PMP scores for the 4 years has increased 
(raw values: 0.47, 0.37, 0.57, and 0.64; values corrected 
for attenuation due to unreliability: 0.53, 0.43, 0.69, 


' and 0.76). This increase is partly a result of an effort to 


diminish the number of information-recall MCQ items 
and replace them with problem-solving types of ques- 
tions. Also, the PMPs have been shortened in order to 


' cover a broader range of case material; this change 


tends to make the PMP more like the traditional MCQ 
examination and increase the correlation. This func- 
tion will be observed closely in future years. 

Tables VI through IX show the performance of 
United States and Canadian residents and faculty for 
each of the four examinations. The 1975 resident study 


groups (Table VI) included foreign medical school . 


graduates, whereas the study groups for the next three 
examinations (Tables VII through IX) contain only 
domestic medical school graduates. 

Resident performance at the various levels has been 
fairly consistent for all subtests. With the exception 
of the third- and fourth-year differences in the 


1976hysiology, pharmacology, endocrinology subtest, 
there have been statistically significant progressive 
score increases from the first to the fourth years in the 
MCC portion of the examination. The increases in the 
PMP scores with additional years of training are also 
apparent though less marked. It should be noted that 
althcugh the PMPs did not perform as well psy- 
chometrically in 1977 and 1978 (reliability was lower), 


. these two examinations demonstrated a somewhat 


morc significant progression between the four levels of 
trairing. The greatest score progression in all of the 
exarainations occurred in the pathology, neoplasia sub- 
tests The largest increases occurred between the first- 
secoad- and second-third-year score, possibly the 
resut of later pathology rotations in many of the 
programs. ; | 
. A: shown in Tables VI through IX, examinees in the 
“facalty” category for the 1975 and 1976 examinations 
scor2d below the fourth-year residents in every subtest 
and PMP section. The statistical significance of these 
differences has varied markedly with the greatest dif- 
fereaces in the 1976 test. In 1977 and 1978, this cate- 
gorr contained only full-time and part-time faculty 
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(exctyding 136 and 148 private practitioners, respec- 


* F А К 
üvely) and these examinees’ scores more nearly.ap- 


proximated those of the senior resident group in all 
subtests. In 1978, the faculty scored significantly higher 
than the fourth-year residents on clinical gynecology 
but lower than this group on clinieal obstetrics. Whereas 
the. 1975 to 1976 heterogenous group performance 
indicated an inverse correlation between scores and 


' years out of residency for the МСО section, the 1977 


and 1978 examinations did not show this relationship. 
In fact, the highest overall scores among the faculty 
were attained by the 1962 to.1966 graduates in 1977 


‚апа the 1968 to 1972 graduates in 1978, and the best 
performance of all groups in the 1978 clinical gynecol- . 


ogy subtest was by the faculty finishing residency prior 
to 1962. Interestingly, the inverse correlation between 
МСО test scores and time out of residency seen in the 
"faculty practitioner" group mix in 1975 to 1976, was 
not present in the PMP scores. This finding was 


probably due in part to fewer information recall items ` 
in the PMP section but it also suggests these items are. 


measuring different skills. However, in any considera- 
tior: of the meaning of the data derived for faculty and 
practitioners from these examinations, one must bear 
in mind that the data are based on very small numbers 


of examinees and that since these examinees were self- 


selected they cannot be taken as representative of all 
obstetrics and gynecology faculty or practitioners. 
Several group observations previously reported'~* 
were confirmed again in 1975 and thereafter discon- 
tinued. Foreign medical school graduates scored sig- 
nificantly lower than United States and Canadian 
graduates, and foreign graduates in 4 year programs 
performed significantly better than their counterparts 
in 3 year residencies. Repeat examinees scored sig- 
nificantly higher than those taking the examination for 
the first time. As noted by Meskauskas and associates® 
in their report of the 1973 examination, the ‘greatest 


improvement in perforniance has continued to occur . 


between the first and second years, and there has con- 
tinued to be some tapering off in examinee per- 
formance in the last 2 years of residency. 


Comment 


The CREOG resident's in-training examination has . 


progressed over the past 8 years to the forefront of 
such residency exercises. This accomplishment is the 
result of arduous labor and deep commitment by a 
succession of Committee on In-Training Examinations 


members. The committees have effectively and consis- 


tently constructed tests of knowledge and taken steps 
toward measuring problem-solving -skills which have 
provided very helpful information to residents and 


* 
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' program directors. The constant struggle to maintain 


the level of confidentiality sufficient to ensure zdequate 
reliability of results and at the same time provide feed- 
back to the examinees for optimal educational benefit 
was a difficult problem for several years. A major step 


forward was accomplished in 1975 when Drs. Temple-. 


ton and Grosse, the staff of the National Board of Med- 
ical Examiners, and I developed the unique "key 


phrase feedback." This technique was refined over the 


4 years, and for the 1978 examination incorrect items 
were identified by the printout of the actual fact tested 
for by the question. Similarly, since 1976, glossaries of 
the PMPs have been returned to the examinees wich 


emphasis on errors which were considered to be impor- 


tant ones or potentially fatal judgments if made in ac- 
tual practice. Although these feedback methods pro- 


_ vide the essence of the test to examinees (and provide a 


level of confidentiality to allow reuse of test items after 
approximately 3 years), the committee with the suppcrt 
of CREOG has concluded that maximal educatioral 
experience can be attained only when the facts tested 


- for can be reviewed in the context of distractors (incor- 


rect responses). Accordingly, the MCQ portion of the 
1979 test will be left on site for study. The PMPs will 
not be handled in this manner since problem construc- 
tion is a very complex and time-consuming business. 
This change will obviously deplete the reusable item 


pool and will require complete regeneration of the . 


MCQ sections each year. А 

As in the past, this program will continue to address 
the general fund of knowledge considered to be tne 
necessary contents of a residency program in obstetrics 
and gynecology, to include the basic science which may 
be predicted to be a part of clinical medicine in the 
years ahead. In 1978, the committee took the first step 
toward a criterion-referenced examination by referenc- 
ing each test item to the appropriate enabling objective 
in the Educational Objectives for Residents in Obstetrics and 
Gynecology.? The 1979 examination is complete and the 
1980 one is well underway; both incorporate additional 
steps toward the goal of a criterion-referenced exami- 
nation. Meeting this goal will, of course, require con- 
tinuing review and modification of the “objectives” and 
the examination. It is hoped that this direction will 
provide an educational impetus to programs as they 
integrate the “objectives” into their curricula. 

During the past several years, the examination has 
become recognized for its excellence and as a resource 
by several organizations. With the development of tae 
“key phrase feedback” it became an acceptable self- 
assessment tool and was recommended as such to its 
fellows by the American College of Obstetridans and 
Gynecologists. A number of groups have adopted the 


. 
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examination, including other disciplines and residency 
programs in the United States and Europe. І 
‘CREOG and Committee on In- Тиши. Examina- 
tions are constantly reassessing this major "purpose" 
and have sought critical input from many sources in- 
cluding program directors, examinees, and faculty. A 
recent in-depth sample of the latter groups (to be pub- 
lished) indicated that the in-training examination is an 
important addition to the programs. The next step in 


this area is to provide other methods to evaluate a resi- _ 


dent’s performance and behavior and to assist directors 
with the information and tools to attain maximum ef- 


fectiveness of their training programs. 


April 1, 1979 

Am. J. Cee Gynecol. 
e e 
UT 


I gratefully acknowledge the Committees qi In- 
Trainirg Examinations for Residents in Obstetrics arid 
Gyneco ogy for this reporting period. The members 
are: Dr . Clayton Beecham, Ronald Chez, John Corbit, 
Willian: Dignam, Leo Dunn, Dale Dunnihoo, Lamar 


, EkbladL, Albert Gerbie, Gerald Holzman, Robert 


Huff, Trank Kaltreider, Harold Kaminetzky, John 
Kelly, George Mitchell, John Nettles, Donald Rahhal, 

Michae- Ranahan, Keith Russell, John Sciarra, Arthur | 
Ulene, Gilbert Webb, Preston Wilds, and Frederick 
Zuspan 





REFERENCES 


© Ll Russell, К. P.: In-training examinations for residents in 


obstetrics and gynecology. Report of the 1970 examina- 
tion, Obstet. Gynecol. 36: 953, 1970. 

2. Russell, K. P.: The 1971 in-training examination in obstet- 
rics and gynecology, Obstet. Gynecol. 41: 148, 1973. 

3. Meskauskas, f. A., Newton, M., and Russell, К. P.: The 
1973 in-training examination in obstetrics and gynecology, 
Obstet. Gynecol. 44: 463, 1974. 


Discussion 
DR. LAWRENCE L. HESTER, JR., Charleston, South 
Carolina. Initially, and perhaps still the in-training 


* examination for residents in obstetrics and gynecology 


was of immense value in detecting areas of weakness in 
the residents knowledge. These documented weak- 
nesses should have provided help to program directors 
as to where their educational endeavors were weak or 
absent. Perhaps it even provided leverage in acquiring 


funds to hire an obstetrician- -gynecologist with special . 


expertise or subspecialty training in Ше: area or areas 
that need strengthening. 

Dr. Easterling laments that, "only 60% of the first- 
year residents participated, indicating that the exami- 
nation has not yet gatned general acceptance as a pre- 


test.” I do not believe the examination should be used _ 


as a pretest, but only as an intraining examination. 
Neither should a program director acquire by subter- 
fuge or overt action copies of previous examinations 
for his residents to study. This action may improve the 
residents’ grades, but it does nothing to improve the 
program or the reputation of the program director. 
There are a few minor points for discussion with the 
-chief one being the discrimination indices for the PMPs 
of 28 for the years 1975 and 1976, 22 for 1977, and 21 
for 1978. If we look at the percent correct score for 


.1977 for the fourth-year residents, there is a. much 


wider spread for the MCQs than for the PMPs. This 
is seen in Table I, where if the resident answered 85% 
correct for MCQs and PMPs he would rank in the 100 


апа 88 percentiles, respectively. Yet if he answered 


4. Newten, M.: The 1974 in-training examination in obstet- 
rics and gynecology, Obstet. Gynecol. 46: 356, 1975. 

5. Educetional Objectives for Residents in Obstetrics and Gy- 
necolegy, The Council on Resident Education in Obstetrics 
and Cynecology and The American Association of Obste- 
triciars and Gynecologists Foundation, Incorporated, de- 
veloprs and publishers, 1976. 


Table I. 1977 Percentile ranks for Group D 
(fourth-/ear residents) 


Correct score | Total MCQs Total PMPs 
%) (%) (%) 
35 100 88 
30 98 51 





75 87 ' 16 


only 75% correct for MCQs and PMPs, he would rank 
in the 87 and 16 percentiles, respectively. With a de- 
crease о 10% in correct answers, there is a decrease in 
his/her zanking in MCQs of 13 percentiles and PMPs of 
72 percentiles. Thus, for each percent change in cor- 
rect or iacorrect answers there is roughly a 1 percentile 
ranking change in the MCQs in contrast to 7% change 
in the PMPs. This lack of spread in the correct answer 
responses for PMPs as compared to MCQs relates to 
the differences in the standard deviation and therefore 
the discimination index. How can the PMPs be im- 
proved o provide better discrimination yet not make 
the PMIs more like the traditional MCQs? 

The increases in the mean percent correct for the 
PMPs wth each additional year of training is less than 
one would expect. Although the fourth-year residents 
had higLer scores than residents at other levels of train- 
ing, ће” only averaged 4% higher than scores of first- 
year resdents. Did Dr. Easterling not expect a greater 
difference between the residents with 6 months of 
training and the residents with 42 months? What are 


* 
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де MPs measuring? Do they measure the resident’s 


“Ability to take a good history, perform an adequate 
physical examination, including a pelvic examination, 
and arrive at the correct diagnosis? Unfortunately the 
answer is no. Our search for examinations and ways to 
measure obstetrician-gynecologists’ skills: must con- 


tinue. The PMPs are a small step forward toward те. 


evaluation of skills, since they involve chiefly the recall 


. of facts and their application to stated information; 


thus, one's reasoning or deduction is being tested along 
with one's reservoir of information. One's skill at his- 
tory taking is tested to a small degree but we are not 
measuring the resident's ability to perform an adequate 
pelvic examination or his skill in the operating room. 
The Committee, including its Chairman, Dr. Easter- 
ling, are to be congratulated on the progress they have 
made in 10 years of endeavor. However, the challenge 
of testing one's skill at the bedside or in the operating 
room should occupy much of the Committee's time in 
the future. 

DR. KEITH P. RUSSELL, Los Angeles, California. Dr. 
Easterling has updated for our review the experience 
of the last four in-training examinations for residents 
in obstetrics and gynecology. As he indicated, this 
technique was developed as a method for resident ed- 
ucation and evaluation, as one of the principal objec- 
tives of the Council on Resident Education when that 
interorganizational body was activated in 1968. As 
Chairmen of the first commitee to develop and imple- 
ment this project, with the capable assistance of Dr. 
Michael Newton as consultant, it has been a rewarding 
privilege to observe its acceptance and the refinements 
in the hands of subsequent committees. When the first 
examination was offered, obstetrics-gynecology was es- 
sentially the only major specialty to institute such a 
program, although neurosurgery had employed a re- 
lated exercise. Since then most specialties have adopted 
similiar examinations. 

.It should be emphasized that, from the very start, 
this evaluation-examination was never intended to per- 
form as a pass-fail exercise. It was geared primarily as 
one method of resident education, with the joint in- 
tents that it be used by individual programs to assess 
progress of their residents in the educational pracess, 
that it help define areas of defined objectives and, pos- 


sibly more importantly, that it point up deficiencies in ` 


the program curriculum itself. It was projected to be an 
educational tool primarily, and an examination mech- 
anism secondarily. For these reasons strict statistical 
analyses of the performance factors of the examination 
do not necessarily reflect its true worth. The difficulty, 
discrimination, and reliability indices have never been 
as kigh as examination expertise would dictate for 
definitive assessment of the resident’s knowledge of 
factual material. Those involved in examinatión devel- 
opment and assessment have indicated that a larger 
number of questions than currently appear in the in- 
training examinations is necessary for truly significant 
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test performance evaluation. (It may be recalled in this 
regard that there were 496 questions in the first [1970] 
examination, in an original attempt to achieve at least 
80 questions in each subtest for statistical significance.) 
Thus, the mean difficulty indices (percent correct re- 
sponses), the reliability factors, and the discrimination 
indices have remained relatively stationary throughout 
the years of the recent examinations. The important 
point, as Dr. Easterling properly emphasizes, is that the 
examination reliability and especially the subtest scores 
are not high enough to justify the use of the scores as 
the only criteria for promotion of residents. Unfortu- 
nately, we are aware of instances in which the per- 


formance of the resident in the in-training examination 


has been the decisive factor in his continuation in a 
given program. Such occurrences, though rare, destroy 
the value of the examination since, as noted, it was 
intended to be but one method of evaluation of resi- 
dents (and not necessarily the best one) and it was 
planned as an educational experience plus an evalua- 
tion exercise for the resident and the program. 

Dr. Easterling has been instrumental in introducing 
the PMPs into the examination, starting with 4096 of the 
test items in 1975 and now occupying an average of 55% 
of the examinations of the last 3 years. Since this type of 
question is decidedly less discriminatory than the 
MCQs, we have another factor which influences the 
performance of the examination as regards difficulty, 
discrimination, and reliability. However, the value of 
the PMPs is that they are considered to be an improved 
educational exercise for the resident. It must be noted, 
however, that the chance level for five-choice MCQ 
items is 20% while that for PMP scoreable units is 50%, 
approximately that of simple true-false testing. These 
findings are all well reflected in the indices for the final 
scoring of the last four examinations, when total MCQs 
are compared with total PMPs. The PMPs are less 
difficult for each year reported, are less discriminatory 
for most years, and are less reliable for all years. These 
observations, instead of being a criticism of the exami- 
nation, should be accepted as improving the educa- 
tional value: of the test for the resident. Anyone who 
has studied the PMPs, or taken them as an examinee, 
tends to feel more as if he is managing a patient, rather 
than as if he is being tested for simple recall material. 

Dr. Easterling and his colleagues are also to be com- 


' plimented on the development of the "key phrase 


feedback" mechanism which is another feature of the 
present examinations. These add to the educational 
value of the test in a rather general way. However, my 
own observation has been that in its present form the 


“key phrase feedback" is not as valuable as it will be 


when the resident has the actual MCQs before him. As 
an example, I have observed that a number of exam- 
inees missed a question involving sickle cell disease. 
The “key phrase feedback" for that particular question 
was that sickle cell disease is more common in blacks, a 
feedback: phrase so elementary as to be of very little 
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value to the resident as he attempts to recall the specific 
stem and the multiple choices offered in a question on 
sickle cell abnormalities. This is not to downgrade the 
value of the "kev phrase feedback? mechanism but 
simply to point out that each development needs 
‘refinement as it becomes further utilized, and such 
refinements can only become apparent as the exami- 
nations are periodically reviewed: 
In substance, the in-training examination has con- 
tinued to be an increasingly acceptable self-assessment 


tool. As the examination proceeds toward further: 


criterion-referenced techniques keyed to the Educa- 
, tional Objectives for Residents in Obstetrics and Gynecology, a 
document developed by the Foundation of this Asso- 
dation and CREOG, the educational value of the in- 
training examination should continue to improve. And 
that is the heart of the matter. 

Dr. Easterling and his colleagues are to be com- 
plimented on updating the current status of this 
examination for our closer review and inspection, and 
particularly they are to be commended for the im- 
provements and refinements they have introduced in 
recent years. It took the Ford family a number of gen- 
erations to advance from the Model T to the Thun- 
derbird. The present models of our educational vehicle 
have appeared in 8 years. I am certain that further 
refinements will continue to improve the product. 

Dr. WAYNE L. JOHNSON, Buffalo, New York. Those 
of you who have served on test committees for this 
, examination or- the American Board of Obstetrics and 
' Gynecology or the National Board of Medical Exam- 
iners or the Self-Assessment Test of our College know 
full well how difficult it is to construct an evaluation 
instrument that measures clinical competence, man- 
agement, and problem solving with validity. One of the 
difficulties in this testing is that problem solving is a 
stepwise process. Data are collated and decisions are 
made. Further decisions are based upon further data 
pertinent to previous decisions and this stepwise pro- 
cess is not easily tested by the usual multiple-choice or 
pencil-and-paper methods. Computer-assisted instruc- 
tion or evaluation gets around these limitations nicely 
by allowing branching responses based upon previous 
decisions. The greatest computer of them all (the 
: trained human mind) has been used as an evaluation 
instrument for centuries, exemplified by the structured 
oral examination. We use the oral examination in Buf- 
falo as an evaluation instrument to "spot check" on 
clinical problem solving for the medical students dur- 
ing their clinical rotation in obstetrics and gynecology 
.and in our residency program by daily questioning the 
resident's management of an individual patient and the 
reasons for that management. The American Board of 
Obstetrics and Gyriecology has successfully used the 
oral examination as a measure of clinical competence 
of candidates for many years. The oral examination 
has come under severe criticism because it is "unfair" 
and subject to the individual reactions of the examiner 
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to the resoonses of the candidate. In my opinion, ft is 


„this indiv:dual response and reaction that is the mos? 


valuable zspect of the oral examination. The trained 
clinician -valuates the response immediately and the 
follow-up question may inject new data into the prob- 
lem but ће question js based upon the previos re- 
sponse aad thereby takes advantage of the stepwise 
approack to problem solving. I sincerely hope the Di- 
rectors o our Board will persist in utilizing this valu- 
able examination technique despite the criticism lev- 
eled agaiast this method of evaluation. It is interesting 
to note tLat the severest critics seem to be those candi- 
dates thr-atened by this peer evaluation mechanism or, 
indeed, -hose candidates unsuccessful in passing an 
oral examination. . 

I would also like to commend Dr. Easterling and his 
colleagues for their attempts to "criterion reference" 
the in-treining examination. It is well documented that 
we as adult learners perform best when.told specifically 
at the be zinning of an instructional cycle what we are to 
learn (instructional objectives), provided with the ma- 
terials necessary to learn (content), and provided with 
an evaluation instrument (posttest) to see whether we 
have lea-ned the material or which objectives we have 
to study for further mastery. This "objective-content- 
test" sysæm has been well implemented in our special- 
ty. Learring objectives have been identified for the re- 
product-ve basic sciences and the clinical clerkship in 
obstetriG and gynecology in medical school and for 
resident: in obstetrics and gynecology and are in the 
final stazes of preparation for continuing education in 
obstetrics and gynecology. The Kennedy-Dannreuther 
Commitee of our Association Foundation has been 
instrumental in defining many of these learning objec- 
tives anl has also developed posttests for medical stu- 
dents ir a clinical clerkship based directly upon the 
instructonal objectives for that clerkship. As the outgo- 
ing Charman of the Obstetrics and Gynecology Test 
Committee for the National Board of Medical Exam- 
iners, I have recommended that the obstetrics and gy- : 
necology component of the Part II Board Examination 
be crite-ion referenced to these objectives much as Dr. 
Easterling has done with the in-training examination 
and the residency objectives. Perhaps the American 
Board cf Obstetrics and Gynecology should consider a 
similar ove to criterion reference that examination. 

In mz opinion, one of the most valuable aspects of 
the in-taining examination is its use as a learning de- 
vice as vell as an evaluation instrument. The feedback 
provided to the participant is.particularly valuable in 
remind.ng us of areas that we need to study in more 
depth. The suggestion that the test be left on site for 
study end correlation of incorrect responses will sig- 
nifican ly improve the educational value of this instru- 
ment and should be well worth the extra effort of gen- 
eratior of new pools of questions each year to preserve 
the evduation component of the examination. 

Agar let me congratulate Dr. Easterling and his 
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mahy colleagues who have worked with this examina- 
‘tion for a job well done and I would ask one further 
question of Dr. Easterling. Since this in-training exam- 


іпаботапа the Board's written examination are testing . 


for similar content in the same individual at different 
times during training and practice, it would be interest- 
ing to know if any correlations have been made with 
individuals participating in both examinations. ] would 
expect this correlation to be high. It would certainly 
reflect favorably on the validity of both the in-training 
examination and the Board examination if a high cor- 
relation was demonstrated. Has any such correlation 
been done? 

DR. EASTERLING (Closing). After 4 years' experi- 
ence we are not certain nor are our colleagues at the 
National Board of Medical Examiners. exactly. what 
skills we are measuring with PMPs. We are relatively 
convinced that we are measuring a different skill. Our 
experience with this series of examinations provides 

' some evidence to this point. 

If one takes a look at the faculty-private practitioner 
heterogeneous group for the 1975 to 1976 examina- 
tion, there was an inverse correlation between per- 
formance and years out of residency on the MCQ por- 
tion of the examination. This was not true with the 
PMPs, indicating that there may have been some mea- 
surement here of a judgmental or "clinical" skill, if you 
will, that was different from the more classical infor- 
mational recall MCQ type of exercise. 


In response to Dr. Russell's discussion, I would love . 


to take credit for introduction of PMPs into the exami- 
nation, but I must indicate to this group that the deci- 
sion was a result of foresight on the part of Dr. 
Kaminetzky with excellent input from Drs. Wilds, Sci- 
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arra, Chez, and Kelly and some others. І think they 
have been a very important addition to the examina- 
tion, апа hopefully with refinement we will be able to 
continue using PMPs in an evermore useful format. 
'The "key phrase feedback" is useful only in an 
examination where there is need for maintenance of a 
fairly high level of confidentiality. The "key phrase 
feedback" was designed in its latest refined step to give 
the residents the actual fact for which the question 
tested. However, it does take that fact completely out of 
the context of the distractors, if you will, out of the 
milieu of the test item as addressed by the examinee. 
The intent of putting these examinations together as 
frugally as possible was the main reason we hung on to 
the business of not returning (or leaving on site) the 


'MCOs іп the past. After several years’ discussion in 


CREOG, we have become convinced that this is by far 
the most helpful arrangement for the residents, and we 
will be doing this in 1979. 

Dr. Johnson, there are perhaps two answers to your 
question. The first has to do with the difficulty that we 
have had with the logistics of sequencing residents with 
identification numbers from year to year as they were 
registered for the examination. If one balanced the ef- 
fort necessary to overcome this difficulty (with the at- 


_ tendant unreliability of numbers) on the one hand 
, against the fact that in general people who do well on 


one examination or two examinations will do well on 
all, then we would perhaps be reinventing the wheel, so 
to speak. We elected not to suggest a look at the com- , 
parison between performances on the two examina- 


^. tions. We have a proposal from one of our colleagues 


that we do this in a limited prospective fashion. 
Perhaps we can take a look at this in the future. 
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Mechanism of failed labor after fetal death and its Ó 


treatment with prostaglandin E: 


HAROLD SCHULMAN, M.D., F.A.C.O.G. 


LUIS SALDANA, M.D., F.A.C.O.G. 
CHIN-CHU LIN, M.D., F.A.C.O.G. 
GEORGIA RANDOLPH, B.S. 

` Bronx, New York 


Pregnancy was terminated with prostaglandin E, in 65 women harboring a dead fetus for 3 days to 
8 weeks. The study was designed to: (1) elucidate the mechanism of failed onset of labor in the 
presence of fetal death, (2) determine appropriate dose-response relationships, and (3) evaluate 
safety and efficacy of this new method of intervention. Results indicate that plasma progesterone 
levels from 12 to 40 weeks’ gestation are in the lower normal statistica range as compared to those 
seen in pregnancy with a living fetus. Uterine size as estimated from fetal birth weight is also in the 
low normal range compared to that seen in a viable pregnancy. Hence the uterine 
volume-progesterone ratio is equal to or greater than that in normal pregnancy and thereby partially 
explanatory for the failed initiation of labor. The dosage required to produce delivery declined in 
each month's grouping from a.mean of 56 + 26 (SD) mg at 12 tc 15 weeks to 22 + 8.4 mg at 38 to 
40 weeks. Dose-delivery response did not correlate with age, parity, or progesterone levels but did 
correlate with oxytocin response. Three unusual and serious complicatons occurred. (AM. J. 


OBSTET. GYNECOL. 133:742, 1979.) 


THE AVAILABILITY of prostaglandin preparations 
has offered a new look at an old clinical problem, 
that of prolonged fetal death without the onset of 


labor." * *? This report will summarize an experience : 


in which some theoretical and practical questions-were 
posed about the efficacy of prostaglandin E; (PGE,) 
vaginal suppositories in initiating labor after fetal 
death. It will be shown that PGE, is highly successful in 


initiating labor, but a number of drug-related апа, 


disease-related complications were encountered. The 
lack of spontaneous onset of labor in these women can 
be partially explained by the preservation of a uterine 
volume-progesterone ratio or relationship.® 


From the Department of Gynecology and. Obstetrics, Albert 
Einstein College of Medicine, Yeshiva University. 


Presented by invitation at the Eighty-ninth Annual 
Meeting of the American Association of Obstetricians and 
Gynecologists, Hot Springs, Virginia, September 7-9, 
1978. ‘ 

Reprint requests: Dr. Harold Schulman, Room 
709—Jacovi, Bronx Municipal Hospital Center, Pelham 
Parkway S. and Eastchester Road, Bronx, New York 
10461. E 
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Material and methods 


_ Sixty-five women were selected for study and treat- 
ment during a period extending from 1974 to 1977. 
The causzs of fetal death are listed in Table I. Fifteen 
of the women had a fetal death secondary to a failed 
attempt zt induced abortion with prostaglandin Fo, or 
saline. А1 of these cases were X20 weeks’ gestation. 
When labor had not ensued in 48 or more hours, the 
PGE, therapy was selected. As in most reported series, 
approximately 5096 of the fetal deaths were un- 
explained. Fétal death was usually suspected by a con- 
stellation of clinical observations and confirmed by ul- 
trasonog-aphy. 

Informed consent was obtained from all women for 
use of this new preparation and for the measurement. 
of physiclogic and biochemical parameters. _ 

Physical examination included a careful assessment 
of the cervix and a Bishop score was recorded. An 0.8 
ml balloon was inserted 2 to 3 cm above the internal os 
into the 2xtraovular space to record intrauterine pres- 
sure. The catheter was attached to a miniature strain 
gauge wàich was taped to the thigh of the mother and 
the recording was carried out on a Physiograph moni- 
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Fig. 1А. The oxytocin challenge produced a contracture followed by a cyclic activity with maximum 
active pressure of 33 mm Hg. A half suppository was used, resulting in establishment of labor-like 


activity. Time scale = 5 min. 
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Fig. 1B. Oxytocin challenge produced low active pressure of 20. A full suppository was inserted and 


normal activity ensued. 
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Fig. 1C. Early study in which oxytocin challenge produced an active pressure of 80. A full supposi- 
tory was inserted, resulting in excessive uterine activity. 


tor at a paper speed of 1 cm/min. A contraceptive dia- 
phragm was then inserted into the vagina since our 
previous studies suggested that PGE, side effects could 
be diminished and efficacy increased by confining the 
drug to the paracervical area.” Patients were pre- 
treated with 25 mg chlorpromazine and 2 to 4 tablets of 
Lomotil in a further effort to reduce undesirable ef- 
fects. An intravenous infusion of 5% dextrose and 


Ringer's lactate was maintained throughout the proce-- 


dure. Routine blood studies, including determination 
of fibrinogen, platelets, and plasma progesterone, were 
obtained in all women. No woman in this study had a 
significant alteration in blood clotting factors. 

A baseline intrauterine pressure recording was ob- 
tained for 15 to 30 minutes, and then an intravenous 
bolus of oxytocin (OT) was given in an attempt to see if 
it might be a useful guide to the dosage requirements 
of PGE,.”" А 1,000 mU bolus was given for uteri mea- 
suring 22 cm or less, and a 100 mU bolus was given for 


Table I. Cause of fetal death 


И ` Time of death | N 


Before 20 weeks: 
Failed induced abortion, prostaglandin 13 
Failed induced abortion, saline 2 
After 20 weeks: 
Hypertension 8 
Congenital anomaly 1 
Rh sensitization 4 
Nuchal cord 8 
Unknown 34 
Total 65 


larger uteri. The uterine response in terms of the max- 
imum active pressure within 15 minutes was used as a 
rough gauge of whether the patient should receive a 
full suppository (20 mg) or half of a suppository (Figs. 
1A to IC). The uterine pressure recording was carried 


- out until it was judged that active labor had been estab- 
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Fig. 2. A comparison of plasma progesterone concentrations 
in normal pregnancy versus fetal death. Note no statistical 
differences but mean values in fetal death ~80% of those of 
normal pregnancy. 


Table II. Patient group (mean + SEM) 


Weeks Age (yr.) Bishop score 


12-15 5 28.2 + 2.4 2.2 + 0.5 0 
16-19 8 23.9 + 2.3 1.0 + 0.7 0.2 + 0.2 
20-24 6 27.5 £44. 1.8 + 0.8 . 0 
25-28 12 28.8 + 2.1 1.3 + 0.5 1.9 + 0.4 
29-32 - 6 27.3 + 2.2 1.8 € 0.7 2 + 1.2 
33-37 22 .30.1 1.3 19+04 1.8 + 0.3 
38-41 б 35.6 + 1.4 1.8 + 0.8 11+ 0.4 
Total 65 28.8 + 2.3 1.8 + 0.5 1.0 + 0.35 


lished, e.g., high-frequency uterine contractions usu- 
ally every minute of active pressure 230 torr or evi- 
dence of significant cervical dilatation. If it was uncer- 
tain whether labor was established, repeated doses of 
PGE, were given, usually half suppositories every 215 
to 3% hours until active labor was established. In the 
first 10 cases, oxytocin at 15 to 20 mU/min was given 
after the completion of the PGE, series as we had done 
in our induced abortion series.” After having a major 
complication, which is reported below, we now believe 
that oxytocin is contraindicated for at least 12 hours 


after the last PGE. suppository. The utilization of uter- ` 


ine pressure responses to this ecbolic agent allows for 
the construction of a dose-curve relationship for a 
given gestational week. 

Patients were given analgesic drugs in the form of 
intravenous meperidine and promethazine when re- 
quested. Some basic features of the study group are 
described in Table II. 


Results 


Table ПІ summarizes the key features of the study. 
Plasma progesterone levels for each grouping of gesta- 


April 1, 1979 
Am. J. Obstet. Gynecol. 
° ^. 


30 Е 


DOSAGE РСЕ, (mgm) 





12-15 16—19 20-24 25—28 29—32 33-37 38—40 
WEEKS OF PREGNANCY 


Fig. 3. Dcsage requirements of РСЕ, in fetal death. Values 
from 25 veeks on differ significantly from those in early 


pregnancy. 


tional we-ks fell within the normal statistical range for 
that period but were consistently at.a level approxi- 
mately 8«% of the mean (Fig. 2). 

Althouzh we used the oxytocin test as a rough gauge 
of uterinz responsiveness, we could not demonstrate a 
consisten- relationship to progesterone levels, PGE, 
dosage, ог instillation-to-delivery time (IDT) within 
each groap. 

It will be noted that the dosage requirements pro- 
gressivel» decreased with each gestational week group- 
ing (Fig. 3) and corresponded with a greater oxytocin 
sensitivitz. 

When patients were grouped into fetal death at > or: 
<2 weeks (n = 25 versus 40) no significant dosage or 
delivery time differences were noted. | 

'Тһеге іѕ a nonstatistically significant range of differ- 
ences in IDT within the 24 hour period. The 24 hour 
cumulatve delivery rate was 92% and the IDT of the 
total grcup was 11.2 hours (Fig. 4). 

Fetal weights were recorded and then compared 
against iverage normal weight per gestational period 
(Fig. 5). It will be noted that mean fetal weights were 
also within statistically normal limits but fell into 
the tenh percentile range in the last 12 weeks of 
pregnarcy. 

The utilization of the Csapo abortion score demon- 
strates that passage of the placenta was complete or it 
was easly removable in most circumstances. 

There were a number of prostaglandin side effects as 
noted in Table IV. These side effects are less than 
those reported in other series and more than we ob- 
served z our induced abortion series, but there are too 
many variables to. allow meaningful comparisons. Of 
particu ar concern is the occurrence of hyperthermia 
and hyootension. 
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Type were three serious complications which will be 
Pies ed as brief case reports. 


Case reports 


Case 1. H. K., a 35-year-old woman, para 4-0-1-4, 
gestattonal age 38 weeks, experienced fetal death —11 
days previously. The uterus measured 30 cm and cervi- 
cal Bishop score was 2. The uterus was sensitive to an 
oxvtocin challenge of 100 mU and a 20 mg PGE, sup- 


' pository was inserted into a vaginal contraceptive dia- 


phragm (Fig. 6). Uterine contractions about every 2 
min. were present within 10 min. The uterine activity 
was characteristic for РСЕ zestablished labor activity in 
fetal death. Uterine activity was maintained and 4 hr. 
and 20 min. later the monitoring catheter was removed 
although the cervix had not significantly changed. The 
paüent experienced slight uterine cramping, and 
oxytocin was initiated at a dosage of 20 mU/min. by 
intravenous drip. At the seventh hour of induction, 
active vaginal bleeding was noted. The cervix was 6 cm. 
dilated with no presenting part in the vagina. At 7 hr. 
and 10 min. the patient went into shock with a blood 
pressure of 70/40 mm Hg and pulse of 140 beats/min. 
Examination revealed a firm —15 cm. uterus in the 
right lower quadrant and a ballotable mass in the left 
upper quadrant. Vaginal examination revealed that the 
cervix was completely dilated, with no presenting part, 
and containing 1,000 ml blood clots; exploration of the 
uterus revealed it to be ruptured along the left lateral 
wall. During the laparotomy, the rent was noted to ex- 
tend from —1 cm above the left internal os to the left 
uteroovarian ligament. The fetus and placenta; were 
floating free in the abdominal cavity and there was an- 
other liter of blood present. A hysterectomy was per- 
formed and homeostasis was achieved with 7 U of 
blood, 1,500 ml of Plasmanate, and 4 L of Ringer's 
lactate. The postoperative course was uneventful, and 
she was discharged on the eighth postoperative day. 
The fetus weighed 2,200 gm. and the placenta weighed 
300 gm.; there was no obvious cause of fetal death. The 
gross pathologic description of the ruptured wound of 
the uterus was consistent with the clinical findings, and 
the microscopic study was unremarkable except for in- 
terstiual myometrial hemorrhage. Clinical summary 
was stated as "uterine rupture in grand multipara sec- 
ondary to overstimulation of uterus." 


Case 2. E. M., a 30-year-old woman, para 0-0-0-0, 


experienced fetal death at 30 weeks, 2 weeks prior to 
admission. The uterus measured 25 cm; Bishop score 
was 0. Oxytocin produced a maximum active pressure 
response of 40 torr. Half of a PGE, suppository was 
inserted and good uterine activity was observed, with 
active pressure of 90 torr every 1 to 2 min. Two addi- 
tional half suppositories were inserted at 90 minute 


intervals and when significant diarrhea and vomiting. 


occurred the catheter was removed. At 6 hr. no con- 


tractions were noted and another half suppository was . 


inserted. The uterine response appeared poor and two 
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Fig. 4. Cumulative delivery rate, e.g., the time from instilla- 
tion of first PGE, suppository to delivery. 
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Fig. 5. A comparison of fetal weights in this series to those of 
normal pregnancy. Note that the weights progressively de- 
viate more from the norm as pregnancy advances. 


additional half suppositories were given over the next 
4 hr. Temperature: reached 38° C and diarrhea 
continued. 

On the second day, the uterus was soft and the cervix 
was unchanged. Half of a РСЕ, suppository was in- 
serted and the patient developed significant diarrhea 
and a diffuse: maculopapular rash over the arms and 
body. She began to leak a small amount of dark brown 
amniotic fluid. The cervix was unchanged. Oxytocin 


` was started and continued for 14 hours. Temperature 


was 38° C and penicillin and kanamycin were started. 
_ On the third day the cervix was unchanged. А 30 cc 
Foley catheter was inserted into the uterus and 15 mg 


.of РСЕ, was injected and repeated 3 hr. later. Pitocin 


was restarted at 30 mU/min. 

On day 4 the patient still was “not in labor but the 
cervix was 4 cm. dilated. An ultrasonic study ruled out 
uterine anomaly or extrauterine pregnancy. A Willet's 
clamp was applied to the fetal scalp, and 500.gm of 
traction was applied. Oxytocin was restarted and deliv- 


' ery occurred 3 hr. later; fetal weight was 800 gm. Clini- 
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Fig. 6. Records.of uterine activity following PGE, suppository іп Case 1 (Н. K.). The upper panel 
shows uterine contractions 25 minutes after the initial oxytccin sensitivity and 13 minutes after 
administration of PGE», The lower panel shows uterine contractions approximately 4 hours after the 
PGE, suppository, demonstrating an established labor patterr. 


Table III. Results (mean + SEM) 








12-15 43.2 + 20.4 19 + 8.7 56 +11.7 12.0+ 3.7 125+ ¢ 92 +5 
16-19 443+ 6.9 27.5 + 7.5 ‚ 51 +124 H.2+ 5.1 400 + 80 90 +3.9 
20-24 54.2 + 17.2 18 +12 40 12.6 E8.1 + 11.0 600 + 126 95 +4.5 
25-28 76.1 + 13.6 59 + 9.5 38 6.6 20.9 + 12.5 872 + 130 96.4 + 2.1 
29-32 81.0 + 13 30 +17 34.7+ 6.6 9.8 + 3.5 1204 x 163 96.4 + 3.2 
38-37 111.7 + 17.8 34 + 7.2 34.4 + 3.7 77+ 1.8 2081 + 234 100 
38-41 127.5 + 10.1 © 67.5 + 10.9 22 5.5. 7.5 € 1.1 2520 + 126 100 


Total IDT = 11.2 + 1.9 hr. Abortion scores: 100, spontaneous сотрієе delivery of placenta; 80, incomplete delivery of. | 
placenta, requiring manual or instrumental delivery; 60; nonseparation of 5lacenta. 


Table IV. Side effects of systemic РСЕ, 


Side effect | `% 
Nausea, vomiting, or diarrhea ' 50 
Hyperthermia (38° C or more) 15 
Hypotension 10 
Rash 1.5 


cal summary indicated “failed PGE», chorioamnionitis, - 


failed oxytocin x2." ' 

Case 3. G. S., a 30-year-old woman, para 1-0-0-1, at 
32 weeks experienced fetal death >2 weeks previously. 
Uterine height was 25 cm. Bishop score was 0, and an 
extraovular balloon catheter could not be passed into 
the lower uterine segment. Good uterine activity was 
noted after one suppository. At 3% hr. a half supposi- 
tory was inserted; blood pressure fell to 80/50 and 
pulse was 120 beats/min. The uterus was firm. The 
woman was quite anxious and in pain. Hematocrit was 
unchanged, and extremities were warm, but the blood 
pressure did not respond to an infusion of >700 ml of 
5% dextrose in Ringer's lactate after 1 hr. nor was 


theré апу urine output. Examination in the delivery 
room revealed the external cervical os to be 2 to 3 cm 
dilated. but a broad band of tissue extended across the 
internzl os. Gentle probing released the band and the 
fetal head descended to the external os. Immediately 
the blcod pressure returned to normal and urine flow 
was nozed in the Foley catheter. Review of the patient's 
history revealed that she had become pregnant im- 
media-ely after a curettage and cone biopsy of the cer- 
vix. Tae clinical analysis suggested cervical synechia 
апа excessive uterine activity resulting in neurogenic - 
shock and oliguria. 2 


Comment 


The pathogenesis of failed labor in fetal death is not 
adequately understood. The onset of labor is depen- 
dent t» some degree upon the cause of the fetal death. 
For ezample, if the etiology is of maternal origin, such 
as hypertension, the average onset of labor is approxi- 
mately 1 week. If fetal death is secondary to an intrinsic 
intrauterine disorder such as Rh isoimmunization, the 
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*опзе® of labor may not occur for 2 weeks. This study 
hà*'démonstrated that plasma progesterone concen- 
trations are in the low normal range of those of women 


carrying a living fetus. The fetal weights are also in the . 


low normal statistical range; thus,.an effective uterine 
volume~progésterone ratio is snaintained. Since a 
sharp drop in estrogen secretion occurs after fetal 
death, the key ingredients are provided for the main- 
‘tenance of uterine inhibition.” 

PGE, has a unique and predictable ability to initiate 
labor in prolonged fetal death. The dosage required 
progressively declines as pregnancy advances and is 
less than that needed for an induced abortion prob- 
ably because of the lowered progesterone level in the 
former. _ | | 

Efforts to terminate these pregnancies prior to the 
use of prostaglandins met with mixed success.? ® ! If 
an oxytocin infusion was attempted, it failed approxi- 
mately 50% of the time.* ® !? Intra-amniotic instillation 
of hypertonic solutions were hypothetically contraindi- 
cated because of the predisposition of these patients to 
develop coagulation disorders. Surgical evacuation 
through the vagina is difficult and associated with an 
excessive amount of hemorrhage because the placenta 
is usually adherent to the uterine wall.” Reports on the 
usage of PGE, suggest a high success rate in inducing 
labor.) 13, 15, 24 
: However, prostaglandins create side effects, which 
include nausea, vomiting, diarrhea, hyperthermia, and 
hypotension, in approximately 60% to 70% of patients. 
Since prostaglandins are powerful myometrial stimu- 
lants, uterine rupture is a predictable consequence of 
this therapy and three cases have been reported at this 
Writing, all in women para 3 or more.? !* 20 

Several large studies over the past 40 years have 
demonstrated that when fetal death occurs la- 
bor will begin in 2 to 3 weeks in 77% to 9396 of wo- 
теп. 7 % 10, 13, 25 When spontaneous labor takes place 
there are virtually no complications. There is an over- 
whelming and understandable desire of the woman 
with a fetal death to have the pregnancy terminated. 
However, this desire must be balanced against the nat- 


ural history of the disorder. In most cases labor will 


occur in 2 to 3 weeks and there will be no physical 


consequences. When the fetus has been dead for more . 


than 3 to 4 weeks there may be a progressive decline in 
serum fibrinogen and platelets, and the onset of labor 
becomes unpredictable. 19 


This study has demonstrated that, although effec- 


tive, PGE, has too many undesirable side effects to be 
used as an elective medication. Nausea, vomiting, and 
diarrhea, although tolerable, are unpleasant, particu- 
larly when iatrogenic. The alliance of hyperthermia 


Failed labor after fetal death treated with PGE, 747 


and hypotension may mislead one to combat aggres- 
sively a septic process. Hypotension can cause a mis- 
diagnosis of üteriné:rupture. The latter is a genuine 
risk in parous women, and the combination of PGE; 
and oxytocin should be avoided in fetal death, at least 
for an interval.of 12 hours. An elective attempt at in- 
duction.may turn into an iatrogenic nightmare as dem- 
onstrated by Case 2. Finally the current packaging of 
РСЕ, represents too large a dose for most women, and 
a more disciplined initiation of labor should be carried 
out. | И 
Our experience has led to the following program of 
management for women with fetal death. Once the 
diagnosis is made, an explanation should be offered to 
the woman of the benefits of waiting at least 2 weeks 
before active intervention is considered. After this time 
has elapsed, consideration can be given to termination 
since the time of the probability of the onset of labor is 
now less clear. Baseline blood studies should be ob- 
tained for fibrinogen and platelet levels. The presence 
of hypofibrinogenemia or thrombocytopenia is not an 
indication for replacement therapy. However, fresh 
frozen plasma and packed red blood cells should be on 
hand in case uncontrollable bleeding develops. If the 
cervix demonstrates changes so that a Bishop score of 4 
or more exists, an intravenous infusion of oxytocin 
should be successful.!* | 

If the cervix has a Bishop score of 3 or less, there is a 
choice of continued observation or the initiation of 
labor with PGE, vaginal suppositories. In the last 
trimester we cut the suppository in half and repeat its 
usage approximately every 3 hours. Women receiving 
PGE, therapy for fetal death should have a constant 
intravenous infusion of dextrose in Ringer's lactate as a 
meáns of dealing with possible complications. Within 
an hour of insertion of the suppository, 5096 will expe- 
rience episodes of nausea or vomiting or have loose 
stools. Also 10% to 15% will show temperature eleva- 
tions to 38° C or more and have shaking chills. In asso- 
ciation with this, the blood pressure may fall to ranges 
of 80/60. Usually the extremities are warm, and the 
pulse only mildly elevated; urine flow continues. A 
rapid. infusion of 300 ml of 5% dextrose in Ringer’s 
lactate usually restores the pressure to within normal 
limits. Effective uterine contractile activity with PGE, 
usually occurs almost every minute so that when the 
uterus is palpated it has a feel similar to that of abrup- 
tio placentae. If this kind of activity is present at the 
end of 8 hours, we do not give further drug because of 
the desire to minimize side effects. We hàve used 
chlorpromazine and Lomotil to attempt to reduce the 
gastrointestinal side effects. These are administered 
before the suppository is given. If uterine activity is not 


748 Schulman et al. 


satisfactory, a second, half suppository is inserted, and  * 


this will be repated every 3 to 4 hours until satisfactory 
uterine activity is established. It is not unusual to have 
minimal changes in the cervix 1 to 2 hours prior to 
delivery; therefore, cervical dilatation or effacement is 


. not a useful index of the progress of labor. The inci- 


dence of retained placentas in PGE,-treated fetal death 
problems is only 10 to 15%. 
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Oxytorin should not be used to accelerate P» 
ress of lebor. The combination of these drugs cán féad , 
to excessive uterine activity and, therefore, the se- 
quelae o= clinical coagulation disorders and rupture of 
the uteras. An interval of at least 12 hours should be 
allowed 5efore oxytocin usage is considered. 
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Discussion 


Dr. KENNETH R. NISWANDER, Davis, California. 
Therapy for fetal death in utero continues to be un- 


_ Satisfactory. We are, of course, able to offer patients a 


much wider range of choices for management of the 
problem today than we were a few years ago. Dr. 
Schulman has cautioned us not to leap to these new 
ideas too quickly, however, since iatrogenic disease may 
follow their use. He counsels the time-honored therapy 
of procrastination, at least for a week or two, as the 


safest management for the patient. Since not all pa- 


tients will accept this advice, and since some patients 
will stubbornly "refuse" to go into spontaneous labor, it 


14. Kirtcn, K. T., and Forbes, A. D.: Activity of 15(S)-methyl 
prosaglandin E; and Fæ as stimulants of uterine con- 
tract ісу, Prostaglandins 1: 319, 1972. 

15. Lippert, T. H., and.Luthi, A.: Induction of labour with 
prosaglandin Е, gel in cases of intrauterine fetal death, 
Prosaglandins 15: 533, 1978. 

16. Lou-lon, J. D. O.: The use of high concentration oxytocin 
IV crips in the management of missed abortion, Br. J. 
Obs-et. Gynaecol. 66: 277, 1959. 

17. Mitchell, M. D., Patrick, J. E., Robinson, J. S., Thorburn, 
G. E., and Challis, J. R. G.: Prostaglandins іп the plasma 
and_amniotic fluid of rhesus monkeys during pregnancy 
and-after intrauterine foetal death, J. Endocrinol. 71: 67, 
1975. 

18. Pey er, M. R., and Toaff, R.: Rupture of the uterus in the 
first trimester caused by high concentration oxytocin 
drij, Obstet. Gynecol. 40: 371, 1972. 

19. Pritchard, J. A.: Fetal death in utero, Obstet. Gynecol. 14: 
575, 1959. 

20. Raten, G. J.: The management of missed abortion, Aust. 
N. 2. J. Obstet. Gynaecol. 10: 115, 1970. 

21. Saldana, L., Schulman, H., Yang, W., Cunningham, 
M. A., and Randolph, G.: Midtrimester abortion by pros- 
tagandin impact, Obstet. Gynecol. 44: 579, 1974. 

22. Schulman, H., Saldana, L., Tsai, T., Leibman, T., Cun- 
nirgham, M. A., and Randolph, G.: Prostaglandin E; in- 
duced abortion with vaginal suppositories in a contracep- 
tiv: diaphragm, Prostaglandins 7: 195, 1974. 

23. Smith, A. M.: Rupture of uterus during prostaglandin 
incuced abortion, Br. Med. J. 1: 205, 1975. 

24. Soathern, Е. M., Gutknecht, G. D., Mohberg, N. R., and 
Ecelman, D. A.: Vaginal prostaglandin in the manage- 
ment of fetal intrauterine death, Br. J. Obstet. Gynaecol. 
8& 437, 1978. 

25. 'Tmcomi, V., and Kohl, S. G.: Fetal death in utero, AM. a. J. 
Озѕтет. GYNECOL. 74: 1092, 1975. 


i$ well worth discussing Dr. Schulman’s experience with 
intravaginal PGE, and drawing on his expertise to 
specu ate on certain aspects of this treatment. 

To set the stage for a few questions I would like to 


pose, let me summarize the see-saw theory of Csapo,' at 


least 1s I understand it. In simplistic terms, Csapo be- 
lieves that there are two major endogenous myometrial 
reguhtors which exert opposing effects on the uterine 
musculature. Progesterone quiets the uterus and pros- 
taglandin causes it to contract. Fortunately for the 
preservation of the species, nature has made the pro- 
gesterone effect the dominant one. Unless the proges- 
terore protection is removed, the uterus will not empty 
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‚ trolling activator calcium which in turn is the trigger 
that sets off the interaction between the contractile pro- 
teins of the uterus, actin and myocin, and adenosine 
triphosphate. Progesterone "binds" activator calcium, 
thus raising the threshhold of excitability of the myo- 
metrium. Prostaglandin has the opposite effect, but 
only if the progesterone concentration is low. 

According to this theory, prostaglandin can exert no 
prolonged myometrial effect without first causing the 
progesterone protection to be broken. Thus, the mech- 
anism of action of exogenous prostaglandin is to cause 
an increase in uterine tone with a resultant decrease in 
uterine blood flow and damage to the placenta. This 
placental damage decreases the effective level of the 
progesterone block. Intrinsic prostaglandin can then 
cause uterine emptying. The contractile effect of exog- 
enous prostaglandin on the myometrium does not in 
itself cause the abortion. The level of tissue progester- 
one must be lowered before prostaglandin will cause 
labor to ensue. | 

Factors other than a prostaglandin-induced decrease 
in uterine blood flow, of course, will also lower the level 
of the progesterone block. Damage to the placenta by 
disease (e.g., abruptio placentae, toxemia) is one 
example of such a factor. Similarly, manipulation of 
the lower uterine segment (e.g., stripping of the mem- 
branes) also apparently affects placental function, thus 
allowing labor to begin. 

І would like to ask Dr. Schulman if he thinks the 
insertion of the extraovular balloon in his experiment 
may have been a factor in initiating labor in these pa- 
tients. Might this factor explain the success of PGE, 
after РСЕ, had failed? If not, what other explanation 
does he have for the success of PGE, when PGF;, had 
failed in so many of his patients? The mean level of 
serum progesterone was low normal. I assume the re- 
ported serum progesterone level was a single determi- 
nation at the time of the drug instillation. Are proges- 
terone levels at any other time available that might 
explain the few abortion failures or the long IDTs? 

The discovery of the prostaglandins has added a new 
dimension both to the study of the physiology of the 


myometrium and to the clinical practice of obstetrics. 


and gynecology. Dr. Schulman and his co-workers are 


to be congratulated on this contribution to the devel- ` 
opment ог knowledge of these fascinating substances. 


REFERENCE 


1. Сѕаро, A. І.: The see-saw theory of parturition, in The 
Fetus and Birth, Ciba Foundation Symposium 47, Amster- 
dam; 1977, Excerpta Medica Foundation, p. 159. 


Dr. THEODORE M. KING, Baltimore, Maryland. This 
study was undertaken to elucidate the mechanism of 
failed onset of labor in the presence of fetal death, to 
determine appropriate dose-response relationships, 


hese two substances exert their effects by con- _ 
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and to evaluate safety and efficacy of a new method of 
intervention. 

These questions have been asked before and the zn- 
swers that have existed appear to be substantiated by 
the findings of this report. 

Сѕаро,! ina detailed review of his “see-saw” theory of 
parturition stated "that as a rule, fetal death predi-t- 
ably terminates pregnancy and that the timing of del v- 


_ ery is determined by residual placental endocrine 


function at the time of fetal demise.” He supported this 
statement by utilizing data published by Grandin amd 
Hall? in: 1960 from their analysis of 407 cases of fetal 
death that occurred before the onset of labor. As an 
example, a fetal death caused by premature placental 
separation usually results in onset of labor in less than 
2 days, while fetal death caused by rhesus incompa‘i- 


-bility may have a delayed onset of labor for 14 days or 


more. In the former instance, all placental endocrir.e 
functions is lost immediately while in the latter examp.e 
endocrine function persists. This concept is also sup- 
ported by documentation of the necessary decrease in 
progesterone required for the evolution of cyclic ute-- 


. ine contractions in midtrimester abortions induced ky 


hypertonic saline.” Indeed, Aleem and Schulmar^ 
showed a striking decline of progesterone in placentas 
from such pregnancies. The documentation of mair- 


` tenance of the uterine volume- progesterone ratio sim:- 
` lar to that in a normal pregnancy in intrauterine fetel 


deaths is not surprising, although it has been suggested 
in the past that the extent of progesterone decline ap- 
pears to be a function of the length of time after fetzl 
death.* 

In regard to the patients studied in this report, the 
inclusion of midtrimester failed abortion cases make: 
the reported population of patients different from the 
usual population with fetal death in utero or missec 
abortion. The failed abortions account for 2396 of the 
population studied. In the presentation of data, thi: 
group is not reported separately. In the 12 to 24 week 
group, there are 19 cases. Fifteen of these should have 
been the failed induced abortions. The Bishop scores 


. of these groups do appear to be different from those of 


the remainder of the study population, and larger 

quantities of prostaglandin are required for the 12 to 

24 week groups than for the 29 to 41 week groups. 
It is of interest that this report substantiates the 


3 package insert for PGE, released by The Upjohn Co. in 


September, 1977.9 The indication cited for РСЕ, is the 
termination of pregnancy or evacuation of uterine con- 
tents in the presence of missed abortion or intrauterine 
fetal death up to the twenty-eighth week of gestation. 
The three serious complications in Dr. Schulman's 
series occurred in patients with gestations of 30, 32, 
and 38 weeks, with an incidence of 995 for the total 


. group of 34 patients who were in the third trimester of 


pregnancy. 
In review with The Upjohn Co. in late July of 1978, 
they are aware of six ruptured uteri subsequent to the 
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filing of their New Drug Agency data on PGE;.* One of 


these cases sounds exceedingly similar to the case re- 
ported in this paper. Of these cases, four of six women 
received more than one kind of oxytocic agent, while 
the remaining patient was subjected to a vaginal ma- 
nipulative procedure in the presence of an abnormal 
presentation. T'wo were multiparous patients and three 
patients were of unknown parity. Thus, it would ap- 
pear that PGE, is not strikingly different from other 
oxytocic agents in that use in combination with other 


.ecbolic agents is. fraught with danger, particularly in 


multiparous patients who are in the third trimester of 
pregnancy. The author makes a point that the current 


packaging of PGE, represents too large a dose for most ` 


women and a more disciplined initiation of labor 


'should be carried out. This is certainly true if it is'to be 
used in a trimester of pregnancy not included in the- 
"package insert. 


It should also be noted that the current study de- 
viates from recommended usage of PGE, by utilizing a 
vaginal diaphragm to contain the intravaginal sup- 
pository and by administering the drug more fre- 
quently than every 5 5 to 5 hours. In previous work by 
Dr. Schulman in which a diaphragm was utilized as a 
holder for PGE, vaginal suppositories, the results sug- 
gested that a reduced quantity of prostaglandin is ab- 
sorbed with uterine activity and side effects less than 
those seen with free vaginal suppositories. In that 
study it was suggested that PGE, might have а direct 
effect on the uterine cervix. Thus, one would anticipate 
a protection against uterine lacerations, except possibly 
when a second oxytocic agent is added or when the 
patient is multiparous with a malpresentation. 

The incidence of failure and the occurrence of the 
non-life-threateninz untoward effects that include 
nausea, vomiting, diarrhea, hyperthermia, and hypo- 
tension associated with РСЕ, use occurred somewhat 
less than in past reports.” 10 

The suggested management of patients with fetal 
death is appropriate for midtrimester cases. However, 
for patients in the third trimester of pregnancy who 
demonstrate a decline in fibrinogen to the 150 mg/100 
ml range," I would utilize laminaria to effect cervical 
ripening followed by intravenous oxytocin, an oxytocic 
agent and route that will allow some degree of control. 
In regard to the management of failed midtrimester 


abortion, vaginal evacuation has been demonstrated to 


be effective and safe.” 
Case 1 is an example of a patient who received 


oxytocin at the rate of 15 to 20 mU/min. What deter-. 


mined the cessation of PGE, and the initiation of 
oxytocin in the first 10 cases of this series? Was the 
oxytocin administered via an electronic: pump? 

Were the IDTs for these 10 cases analyzed separately 
from those of the remaining cases? How many of the 
midtrimester abortion failures were included in the 
first 10 cases? 
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Dr. ЅсЕ штап stated that the current dosage о АСЕ. 
is tco high. What data did he use to support this state- , 
ment? : ` 
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PRO-ESSOR JOHN M. BEAZLEY (by invitation), Liver- 
pool, England. If used intravenously, the dose rate of 
PGE 0252 required to promote labor in missed abor- 
tion oz fetal death in utero, rarely exceeds 5 ug/min. 
This anounts to a total infusion of 900 ug in 3 hours or 
2.7 mx in 9 hours. Dr. Schulman and his colleagues, 
using тһе vaginal route, had to employ doses which 
were £0 to 25 times greater. The reason for this enor- 
mous difference is not fully understood. 

The vaginal absorption rate of tritiated prostaglan- 
dins cf the E group is probably of the order of only 
10% t; 20%. The rate of absorption is not known, nor 


‘Is it cear whether the absorbed prostaglandins act lo- 


cally t pon the uterus or only systemically after venous 
passage through the liver and lungs, both of which re- 
duce »rostaglandin activity by at least 80%. 

It is our experience that when used intravenously, as 
much as 128 mU/min. of oxytocin may be combined 
with = ug/min. of PGE, to stimulate a satisfactory and 
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"congfallable degree of potentiation. However because 
the lization of РСЕ; inserted vaginally is so ill- 


understood, I believe the initial dose rate of 15 to 20 
mU/min. of oxytocin, administered by Dr. Schulman, is 
probably too great. Quite a different result might have 
been Óbtained if only one tenth of this dose rate had 
been used. 

When labor does not ensue spontaneously within 2 to 


‚3 weeks of fetal death in utero, it must be assumed that 


the mechanism usually initiating labor has not yet come 
into operation. Whatever the reason for this, simply to 
increase uterine force without first diminishing cervical 
resistance, for example, by the judicious use of estro- 
gens, imposes an unnecessarily heavy demand upon 
the myometrium. Moreover, instead of expending its 
effor- most efficiently, that is, in expelling the uterine 
contents, the force of the myometrium is usurped 
mainly in creating a uterine exit, hopefully via the cer- 
vix, but if this will not yield, more dramatically through 


. the uterine wall. Gross uterine rupture, of the kind 


described by Dr. Schulman, is, of course, rare in a small 
uterus. Perhaps this relates to the law of Laplace, 
whereby, when the radius of curvature diminishes, 


tension in the wall also diminishes if the intracavitary . 


pressure remains constant. Nevertheless, to apply the 
same uterine forces generated in labor at term to a 
cervix which has been singularly ill-prepared by preg- 


nancy is always dangerous. There are, for example, at, 
least 13 accounts of uterine dehiscence between the ` 


uterus and the cervix following the intra-amniotic 
instillation of prostaglandin Fea for midtrimester 
abortion. à 

In conclusion, despite its clinical convenience, itis my 
view that the vaginal use of PGE, is less dependable 
clinically than its intravenous use in conjunction with 
oxytocin. In combination, the intravenous route is ca- 
pable of great precision and rapid control. Also, be- 
cause РСЕ, is required in much smaller doses, mild 
vomiting occurs in only 25% of patients. 

Dr. R. CLAY BURCHELL, Hartford, Connecticut. In- 
trauterine fetal death is a problem for the obstetrician 
and for the patient. Today we have better methods of 
diagnosis of fetal death and a greater choice of 
methods of beginning labor. · 

One important factor, not often considered, is the 
emotional anguish of the patient in carrying a dead 


fetus. Better diagnosis has only intensified this 
problem. 
Often, in our efforts to be safe, this factor is not 


& considered. I believe it should be incorporated into all 


decision making, and there will be times when it will be 
better from an emotional point of view to incur some 
risk than to wait for spontaneous onset of labor. 

This is a tangential point to the discussion, but I rise 
because one of the conclusions of the essayist was to 
support the concept of waiting. 

DR. SCHULMAN (Closing). I had expected something 


. 


. 
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a little different from what the discussants stated and 
had prepared what I thought would be an appropriate 
anecdote. It is about a demented man, to whom, as he 
was lumbering along, someone said, "You are paranoic, 
my dear fellow," and he answered, "Perhaps, but that 
doesn't prevent people from plotting against me." 

First, in answer to Dr. Niswander: Could the inser- 
tion of the balloon itself play a role in the initiation of 
labor? I doubt it. There has been extensive experience 
with this balloon. It is very tiny, of 0.8 ml capacity, and * 
has been used for a number of studies of induction of 
labor in which placebo or drug was used. 

The question, "Why did PGE, succeed when PGF, 
succeed when РСЕ», failed?” is not framed exactly 
right. РСЕ, was selected as a possible easier method 
than a second injection of PGF ag. We know that a sec- , 
ond PGF», injection also would have worked. 

Progesterone levels were obtained when the women 
were admitted to the hospital. Therefore, these data 
fall short of the optimum study which would be to fol- 
low a group of women through pregnancy, at the onset 
of fetal death, and for the next few weeks. 

Dr. King’s comments were perceptive and our dis- 
agreements are not too serious. I think some of the 
problems we saw were related to excessive dosage, and 
one of thé purposes of the study was to determine 
proper dosage. | 

I do not quite know how to respond to the issue of 
the recommendations on the package insert. We were 
one of the groups of investigators for The Upjohn Co. 
and it is not clear how these guidelines were formu- 
lated. We think the drug can be used successfully after 
28 weeks, and it is dependable. Whether the combina- 
tion of laminaria and oxytocin represents a better 
method than prostaglandins needs to be determined by 
a comparative study. We know that studies to date have 
reflected a 5096 failure rate with oxytocin alone. 

We used oxytocin in the first 10 cases because that 


had been our protocol in a study using РСЕ, sup- 


positories for induced second-trimester abortion. A 
review of the literature had revealed only one docu- 
mented case of uterine rupture in the presence of fetal 


' death. We posed the theoretical question that after 


fetal.death the uterus.might be less susceptible to rup- 
ture because of the lessened volume, possible thicken- 
ing of the wall, and diminution of uterine blood flow. 


. This clinical study suggests that after fetal death the 
' uterus does not have greater resistance to rupture. 


In the initial 10 cases. we did not use oxytocin by 
infusion pump. We do use it when we have a viable 
fetus. i 

Our conclusion about appropriate dosage is based 
upon the study design and data in the manuscript. 
There are a number of methods of deciding upon op- 
timal dosage i in a clinical study. One is to use several 
protocols and give the drug at varying time periods in 
varying dosages. The criteria used seem simple: What 
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is the maximum amount of drug which can be used to 
produce abortion or delivery without making the 
woman too ill.? Our approach utilized dose and re- 
sponse as determined by uterine activity. 

Redosage can be determined clinically by palpable 
uterine contractile activity, softening and dilatation of 
the cervix, or ballooning out of the lower segment. If 
these changes are present, we probably would not give 
additional drug, or no more than half of a suppository. 

In response to Professor Beazley, in regard to intra- 
venous versus vaginal use, in feta! death, I cannot 
comment directly since we have no experience with an 
intravenous preparation. However, there is a large col- 







Information for authors 





Most of the provisions of the Copyright Ас of 1976 became effective on January 1, 
1978. Therefore, all manuscripts must be accompanied by the following written state- 
ment, signed by one author: “The undersignec author transfers all copyright ownership 
of the manuscript (title of article) to The C. V Mosby Company in the event the work is 
published. The undersigned author warrants that the article is original, is not under 
consideration by another journal, and has not been previously published. I sign for and 
accept responsibility for releasing this material on behalf of any and all co-authors.” 
Authors wil] be consulted, when possible, regarding republication of their material. 


April 1, 1979 
Am. J. Obstet. Gynecol. 
е . 
° е 


lection of animal and human data on usage of giysta- ^ 


glandins тог induced abortion. These data suggest that , 


the farther away from the uterus the drug is us:d, the 
less precictable is the drug's action, e.g., intrauterine 
and intravaginal administration is significantly more 
effective , than oral, intravenous, or intramüscular 
routes. "n addition, parenteral injections of PGE have 
produced severe hyperthermia. 

`I fully agree with Dr. Burchell’s admonition. The, 
emotional aspects are very important, but the woman 
should 2e advised that when one matches an emotional 
issue against a life-threatening or physical issue, there 
may be some benefit in waiting a few weeks. 











DIRECTOR 
т" 
STETRICS. 
АМО: 
GYNECOLOGY 


а: Harlem Hospital Center 


A major affiliate of College of Physicians and 
Surgeons, Columbia University. Faculty ap- 
pointment to the rank of Professor or 
Associate Professor in accordance with 
qualifications. Interested candidates should 
submit their curricula vitarum and bibliog- 
raphies to John-Lindenbaum, M.D., Chairman 
Search Committee, Columbia University, 630 
West 168th Street, New York, New York 
10032. An Equal Opportunity Employer, M/F. 
Applications of minority group. candidates 
and women encouraged: : he 





COMPREHENSIVE GROUP. 
HEALTH CARE PLAN - 


(Winston-Salem, North Carolina) 


25 M.D. pre»aid group heaith plan (Multi-specialty) for 
employees and dependents of R.J. Reynolds Industries, 
Inc. Continuing expansion. The following board-qualified 
specialists are needed: 


INTERNISTS OB/GYN 


. This represents an opportunity to practice. under ideal 
conditions in modern new facies ano excellent перна: 
Medical school environment. 


Winston-Salem is located in the Piedmont section of North. 


Carolina and is within reasonable driving distances to the 
Atlantic Ocean and Blue RidgeMountains. Thecity is noted 
for its cultural, recreational and college environments. 


Salary commensurate with experience. Liberal fringe 
benefits including paid vacation, CME, retirement, life 


insurance, and health coverage. Malpractice insurance - 


paic. Relocation expenses paid. 
Send curriculum vitae, including’ salary requirements to: 
Reid Bahnson, M.D, 
. Medical Director . 
W-S HEALTH CARE PLAN; INC. 


: 250 Charlois Blvd. 
Winston-Salem, North Carolina 27103 


Winston-Sal 
Health fon Sal Plan, Inc. 


An Equal Opportunity Employer M/F. 





MEDASONICS 
ULTRASOUND 
STETHOSCOPE® 


Doppler ` 
Model FP3A . 


Detects fetal life early in preg- 
nancy (9-12 weeks) e Con- 
firms fetal life throughout 
pregnancy 9 Assesses rate and 
rhythm of the fetal heart dur- 
ing labor e Pocket size; small, 
light and durable ә Stetho- 
Scope style headset for privacy 
' and isolation from background 
noise € Jack for second head- 
set permits patient or col- 


an ultrasound frequency of 
2.25 MHz ө Powered by a 
single long-life, .replaceable 
battery e Two simple controls; 
on-off switch and volume. 
PRICE . $385 
Price includes one stethoscope 
style headset, carrying case, 
battery, coupling gel and in- 
structions. Extra headset is 
available for $38.50. 


NAME 





STATE ZIP CODE 


TRY IT WITHOUT 
OBLIGATION 


| wish to order the Model 
FP3A ULTRASOUND 
STETHOSCOPE fetal pulse 


full credit within two 


fully satisfied, d 

ОВ МЕ. 

OCHECK ENCLOSED 

"(please send me more 
. information. 





Dept. J 

P.O. Box M, 340 Pioneer Way 

Mountain View, California 94042 ` 

` Toll-free telephone (800) 227-8076 

In California call collect (415) 985-3333 

















league to listen € Operates at^ 


detector. | understand that . 
| may return the unit ог. 


weeks after receipt if not ` 


- 


ad 


~. CHIEF OB/GYN SERVICE 


J THERE IS AN EXCEPTIONALLY FINE OPPOR- 


TUNITY FOR A WELL-QUALIFIED SENIOR 


-OBSTETRICIAN-GYNECOLOGIST TO HEAD 
THE OB/GYN SERVICE OF THE GEORGETOWN 


UNIVERSITY COMMUNITY HEALTH PLAN. 
WE FEATURE: ` 


e Clinical faculty appointment to G.U 
School of Medicine. 


° ' Competitive compensation program | & 
benefits. 


. Liberal education leave. 


e Fully paid health, disability and 
malpractice insurance. 


• Limited call schedules. 


` Respond to Dr. Robert B. Kugel, Vice Preside rt 


for Medical Affairs 


Georgetown University Communrty: 


Health Plan, Inc. 

4200 Wisconsin Avenue, N.W., 
Suite 300 . 

Washington, D.C. 20016 


GUCHP is a federally qualified Health 
Maintenance Organization EOE/AA. 


POSITION NOTICE 


The Peoria School of Medicine, University of 
Illinois College of. Medicine, is seeking a 
Chair/Head for thé Department of Obstetrics/ 


Gynecology. This office is responsible fo- the | . 
'formulation and execution of the college 


policies as they affect this department. Рзогіа 
School of Medicine is a community-based, 
three-year clinical school and utilizes recional 


resources for the conduct of its educational . 


programs. Candidates must be. board certified 
and eligible for licensure in the State of Illinois: 
Administration and investigation experience is 


highly desirable. Rank and salary is negctiable ` 


and commensurate with qualifications and ex- 
perience. Deadline date open. Interested ap- 
plicants should contact the following person: 

Jerry |. Newman, M.D. ` 

Associate Dean for Academic Affairs 

Peoria School of Medicine 

123 S. W. Glendale Avenue 

Peoria, Illinois 61605 

Telephone: 309/671-3028 


The University.of Illinois is an Equal Oppor- 
tunity/Affirmative Action Employer end en- 
courages applications from minority groups 
and women. 





Start with AVC... 
comprehensive, economical 
therapy to combat vaginitis 
due to major vaginal pathogens* 
and to provide prompt onset of 
symptomatic relief...with the 
prescribing flexibility of 0 
dosage forms; 





Cream/Suppositories 
AVAILABLE ONLY ON PRESCRIPTION 
Brief Summary _ 


*INDICATIONS: Based on a review of AVC by the 
National Academy of Sciences — National Research 
Council and/or other information, FDA has classified 
the indications as follows: 
"Probably" eifective: For the relief of symptoms of 
vulvovaginitis where isolation of the specific 
organism responsible (usually Trichomonas — . 
vaginalis, Candida albicans, or Hemophilus vaginatis) 
is not possible. 
NOTE: When the offending organism is known, 
treatment with а specific agent known to be active 
- against tha: microorganism is preferred. 
“Possibly” effective: For the treatment of 
trichomoniasis, vulvovaginal candidiasis, and 
vaginitis'due to Hemophilus vaginalis or other 
susceptible bacteria. 


Final classification of the less-than-etfective indica- 
| tions requires further investigation. | 


CONTRAINDICATIONS: AVC should not be used in 
patients known to be sensitive to the sulfonamides. 
PRECAUTIONS: As with all sulfonamides, the usual 
precautions apply, Patients should be observed for 
manifestations such as skin rash or other evidence of 
systemic toxicity, and.if these develop, the medication 
should be discontinued. 

ADVERSE REACTIONS: Although some absorption of 
sulfanilamide may occur through the vaginal mucosa, 
systemic manifestations attributable to this drug are 











` infrequent. Local sensitivity reactions such as increased 


discornfort ot a burning sensation have occasionally been 
reported following the use of topical sulfonamides. 
Treatment should be discontinued if either local or 
systemic manifestations of sulfonamide toxicity or 
sensitivity occur. А 

DOSAGEAND ADMINISTRATION: 1 applicatorful (about 
6 gJ or 1 Suppository intravaginally once or twice daily. 
Improvements in symptoms should occur within a few 
days, but treatment should be continued through one 
complete menstrual cycle unless a definite diagnosis is 
made and specific therapy initiated. If there is no response 
within a few days or if symptoms recur, AVC shouid be 
discontinued and another attempt made by appropriace 


‘laboratory "nethods to isolate the organism responsib e у 


(Trichomonas vaginalis, Candida albicans, Hemophilus 
vaginalis) end institute specific therapy. Douching witha . 
suitable solution before insertion may be recommended 
for hygienic purposes. A pad may be used to prevent 
staining of clothing. ` 


Product Irformation as of November, 1974 


. AVC Suppositories are manufactured by Н.Р. Scherer 


Corporation, 9425 Grinnell 1 Avenue, Detroit, Michigan 
48213 for 

MERRELL-NATIONAL LABORATORIES 

Division of Richardson-Merrell Inc. 

Cincinnati, Ohio 45215, U.S.A. 


Merrell __ 


wich significant clinical cure rates in the treatment of vaginitis 
due to T. vaginalis, C. albicans, H. vaginalis, or other susceptible 
bacteria alone ог іп сотрїпайїоп*' 


Reference: 1. Data on file, Medica: Research Department, MERRELL RESEARCH CENTER, 
Merrell-National Laboratories, Division of Richardson-Merrell Inc., Cincinnati, Ohio 45215 


In vaginitis’ | 
when the causes are multiple... 
the treatment is singular 


comprehensive 


Cream Each tube contains: sulfanilamide 

15.0%, aminacrine hydrochloride 0.2%, allantoin 2.0%. 

Suppositories Each suppository contains: sulfanilamide 

1.05 g., aminacrine hydrochloride 0.014 g., allantoin 0.14 g. 
*AVC has been rated "possibly" effective for these indications. 





E See accompanying brief summary. 


1830: A decoction of columbo root 
and peppermint 3 or 4 times a day 
should be taken for the sickness to 
which pregnant females are com- 
monly subject.’ 


TODAY: Clinical studies show 

9 out of 10 patients with 

nausea and vomiting of preg- 
nancy obtain relief in varying 
degree with delayed-release х 
Bendectin tablets.’ ^ 


In morning sickness 
confidence begins with 


Bendectin’ 


Each tablet contains doxylamine succinate 10 mg., 
pyridoxine hydrochloride 10 mg. Bay ae 


trusted alternative to nausea and vomiting of pregnancy 


For prescribing information see opposite page. 





e Bendéctip ĉontinues to be the 

only product indicated exclu- 

ively for morning sickness — 
othing else. 


Ы nvenient bedtime dosage. 


• Works in the morning when 
she needs it most. . 


Bendectin 


AVAILABLE ONLY ON PRESCRIPTION 
Brief Summary 


INDICATION 
Nausea and vomiting of pregnancy. 


PRECAUTIONS 

Because of potential drowsiness, 
Bendectin should be prescribed with 
caution for patients who must drive 
automobiles or operate machinery. 
Studies in rats and rabbits have revealed 
no suggestion of drug-induced fetal 
abnormalities at doses of Bendectin up 
to 90 times the maximum human dose. In 
addition, several epidemiologic studies 
in women who received Bendectin during 
pregnancy have shown that the incidence 
of birth defects in their offspring is no 
higher than in women not taking the 

drug during pregnancy. Nevertheless, 
like all drugs considered for use during 
pregnancy, particularly during the first 
trimester, Bendectin should be used only 
when clearly needed. 


ADVERSE REACTIONS. 

The adverse reactions that may occur 
are those of the individual ingredients. 
Doxylamine succinate may cause drowsi- 
ness, vertigo, nervousness, epigastric 
pain, headache, palpitation, diarrhea, 
disorientation, or irritability. 

Pyridoxine hydrochloride is a vitamin 
that is generally recognized as having 

no adverse effects. 


DOSAGE AND ADMINISTRATION 

2 Bendectin tablets at bedtime. In severe 
cases or when nausea occurs during the 
day: 1 additional Bendectin tablet in the 

morning and another in midafternoon. 


Product Information as of January, 1978 


References: 

1. Meyer, C.: American Folk Medicine. 
Scarborough, New York, Plum Books 
— New American Library, 1975, p. 208. 

2. Data on file, MERRELL- NATIONAL 
LABORATORIES 
Division of Richardson-Merrell Inc. 
Cincinnati, Ohio 45215 


Merrell 


MERRELL-NATIONAL LABORATORIES 
Division of Richardson-Merrell Inc. 
Cincinnati, Ohio 45215, U.S.A. 
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OB/GYN 
PERINATOLOGIST 


Perinatologist with or completing fellow- 
ship training in Maternal-Fetal Medicine, 
1979 or 1980, board certified or eligible, for 
large perinatal center in San Francisco. AC- 
tive obstetric service with large volume high- 
risk ob; 3000 deliveries/year; 3 neonatol- 
ogists; 4 year residency program in ob/gyn; 
12 staff obstetricians in large multi-specialty 
group; excellent opportunity for clinical prac- 
tice and research. Contact: 


Ira M. Golditch, MD., 

Chief, Department Ob/Gyn, 
Kaiser-Permanente Medical Center, 
2200 O'Farrell Street, 

San Francisco, CA 94115 

or telephone (415) 929-4845. 








PHYSICIANS 
POST-CONGRESS TOUR OF CHINA 
in conjunction with 
THE IXth WORLD CONGRESS OF 
GYNECOLOGY AND OBSTETRICS 
Tokyo - October 25 - 31, 1979 


now being offered by in association with 


Conference Favel of Canada Ltd. 
TI Adrien мтч m" 





For more information, and details of travel arrangements 
please complete the form below 


Re: GYNECOLOGY AND OBSTETRICS 
POST-CONGRESS TOUR OF CHINA 
November 1 - 18, 1979 











FAMILY NAME (Please print) FIRST NAME(S) 
Address 
Province Postal 
City State Code 
Phone: Office Home 





If nationality other than Canadian, please specify (re Visas) 





To: Conference Travel of Canada Ltd. 
11 Adelaide Street West, Suite No. 903 
Toronto, Ontario M5H 1L9 CANADA 
Phone: (416) 364-0625 





. When your patients ask 





be prepared with the - 
ANSWERS. 


As you know, the attitudes of today's women are changing 


dramatically. Women want to understand more about their 


bodies, they want to know the reasons behind the ob/gyn 
treatment they receive, and they trust you enough to ask. Mosby 
references will not only help you brush up on the answers — 
they'll bring you current concepts and techniques for treating the 
problems you encounter every day. See for yourself ... 


New 6th Edition 
OBSTETRICS AND GYNECOLOGY 

For a truly integrated approach to the study of 
obstetrics and gynecology, turn to this new reference. 

. Emphasizing treatment of the total woman, the book's 
organization follows the normal life cycle of women — 
starting from birth and going through puberty, 
maternity, climacteric and senescence. 

As in previous editions, this edition offers the ideal 
alternative to either a synopsis presentation or a 
comprehensive reference. In discussing methods of 
diagnosis and treatment, you'll find emphasis on 
methods that can be used by the nonspecialist, but 
conditions requiring more specialized training are also 
included, in abbreviated form. 

Updated to reflect current thought, the book: 
€ presents both obstetric and gynecologic information 
in one single source; 
€ provides sound advice on various methods of 
contraception and discusses the advantages and 
disadvantages of each; 
€ presents various changes in physiologic functions as 
a result of aging; 
€ identifies core material by use of a different type 
size. 

Be among the first to take advantage of this 
excellent resource — reserve your copy today! 

By J. Robert Willson, M.D. and Elsie Reed 
Carrington, M.D. May, 1979. Approx. 736 pp., 609 illus. 
About $26.50. 


New 10th Edition 


SYNOPSIS OF OBSTETRICS 

Like its predecessors, this new edition presents the 
basic principles of obstetrics, emphasizing the 
management of the normal pregnancy, and discusses 
most common complications of labor, delivery, and 
the puerperium period. Included among the new 
features is an unprecedented stress placed on the 
importance of fetal monitoring. Examine some of the 
other key features of this book, and you'll be 
impressed by its timeliness: 
€ Two totally new chapters: "Prenatal Assessment of 
Fetal Maturity and Intrauterine Status," and 
"Prematurity, Dysmaturity and Postmaturity’; 
€ A totally rewritten chapter on abortion stressing 
different techniques and the need for counselling 
regarding alternatives; 
€ An examination of the latest methods of fetal 
assessment; 

@ Athorough look at sterilization and contraception 
techniques, including the newer methods for 
intra-coital, pre-coital, and post-coital contraception; 
ө Aconvenient 5" x 7%" size. 

You won't find a better reference/review of 
obstetrics in such a concise format. Order your copy 
today! 

By Eugene C. Sandberg, M.D. October, 1978. 656 
pp., 287 illus. Price, $14.95. : 
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CURRENT DEVELOPMENTS IN PERINATOLOGY: 
The Fetus, Placenta, and Newborn 

. Му dayou read The American Journal of 
Obstetrics and еупесе осу? Because it keeps you 
ор-то date? Becayge it allows you to benefit from the 
experience of leaders in your field? 
fever your reasons, they'll also lead you to this 


The Ameri*an Journal of Obstetrics and Gynecology, it 
shares the insights of authorities in the field — wherever 
necessary, the articles have been updated by the 
original authors. Each of the five settions is preceded 
by an introduction which correlates material to follow. 
The first three sections examine antenatal fetal 
assessment — congenital defects, hormonal aspects, 
pulmonary aspects, and growth and development. 
The last two sections discuss the placenta and various 
factors affecting both fetus and newborn. 

You look to this excellent journal for current 
information relevant to your needs. Why not look to 
this unique reference for an expanded and updated 
version of some of the journal's outstanding articles 
you've found helpful in the recent post? For a personal 
evaluation, simply fill out the coupon and send for your 
copy. 

. Edited by Frederick P. Zuspan, M.D. 1977. 630 pp., 
142 illus. Price, $42.50. 







A New Book 
MICROSURGICAL COMPOSITE TISSUETRANSPLANTATION 

In this new extraordinary reference, 
internationally- distinguished authorities combine their 
vast years of experience to offer you a well-balanced 
approach to the basic science, experimental, and 
clinical aspects of this subject. Throughout, you'll benefit 
from both the surgeon's extremely practical approach, 
emphasizing technique, and the researcher's stress on 
physiological aspects — the basis of successful 
technique. 

The first of seven comprehensive sections details 
the latest basic science concepts. Two subsequent 
sections investigate current clinical problems in the 
laboratory model, and examine anatomy of donor 
tissue and various factors necessary for successful 
transfer to distant sites. The remaining four sections 
explore all facets of this new reconstruction method, 
frequently comparing it with older, existing merhods. 
Contributors emphasize regional reconstruction of 
recipient sites in the head and neck, thorax and breast, 
and extremities. 


This is an exceptional opportunity to refine both 
your skills and understanding with the help of such 
international experts as Kitaro Ohmori, lan Jackson, 
and Harry Buncke, Jr. Why not order your copy now, 
while you have the time?  , i 

Edited by Donald Serafin, M.D. and Hary J. 


Buncke, Jr., МР; with 48 contributors. December, 1978-4 1 


812 pp., 825 illus. Price, $52.50. 


New 2nd Edition 
HUMAN SEXUALITY IN HEALTH AND ILLNESS 

The first edition of this reference was very 
well-received — and now, you'll find the expanded 
second edition (now 30% larger) to be even better 
than before! In a highly readable, non-moralizing 
style, the author and seven contributors again deal 
with the topic of human sexuality in illness as well es in 
health. Three major units provide a holistic overview of 
the subject; discuss it from assessment, prevention, and 
restorative viewpoints; and focus on its clinical aspects. 

You'll appreciate four completely new chapters: 
€ "Assessment of Sexual Health" 
e "holes for Professional Nurses in the Delivery of Sexual 
Health Care" 
© "Sexuality, Fertility, and Infertility’ 
© "Sexuality and Mental Health” 
You'll also find significant additions on stress and on 
nursing assessment, diagnosis, and intervention of 
problems in human sexuality. If you missed the first 
edition of this outstanding reference, be sure to catch 
the second. And if you already have the first edition, 
remember — the new edition is more comprehensive 
than ever! So send in the coupon now! 

By Nancy Fugate Woods, R.N., M.N., Ph.D.; with 7 
contributors. March, 1979. Approx. 320 pp., 11 illus. 
About $9.95. 1 


For even faster service, or if coupon has been 
removed, call us! Dial toll free (800) 325-4177, ext. 


10 during normal business hours. In Missouri, call collect 


(314) 872-8370, ext. 10. A90424 31 05 


MOSBY 


TIMES MIRROR 


THE C. V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS, MISSOURI 63141 


Mail this coupon today, and you'll have 30 days to evaluate your selections! 


Yes! Please send me on-approval copies of the books I've 

checked below: 

—— ——— OBSTETRICS AND GYNECOLOGY (5595-1), $26.50* 

_____ SYNOPSIS OF OBSTETRICS (3318-4), $14.95 

— ———— CURRENT DEVELOPMENTS IN PERINATOLOGY 

(5704-0), $42.50 

——____ MICROSURGICAL COMPOSITE TISSUE 

= TRANSPLANTATION (0882- 1), $52.50 

жү SEXUALITY IN HEALTH AND ILLNESS (5619-2), 
95 





*Estimated price, subject to change prior ro publication. 
Prices effective in US. only. 

о Bilme о Payment enclosed 

mostercharge # 

















D VSA# 














State ы ys = Fig Gode 
30-day approval effective in U.S. and Canada. A90424 31 05 

Prices subject to change. 

Complete and mail to: The C. V. Mosby Company, 11830 Westline Industrial 
Drive, St. Louis, Missouri 63141. в 
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In vitro studies? show that 

within 15 seconds of contact, VAGISEC 

Douche permeates the trichomonad's 

outer membrane and weakens its cell 

trichomoniasis... 

or mixed vaginal infections 

microorganisms. Relief from itching, burning, leukorrhea 

and malodor is almost immediate. 

infections. 

The combination douche/suppositories regimen 


wall, causing it to swell and die. 
VAGISEC Douche/ 
VAGISEC PLUS Suppositories 
VAGISEC Douche acts on the trichomonads 
directly—far faster than most systemic medication. It 
penetrates the vaginal creases and folds; cleanses and 
VAGISEC PLUS Suppositories combines the 
same proved trichomonacide with effective antibacterial 
action against susceptible strains of staph, strep and 
is recommended in all cases, except during pregnancy, 
when douching is not recommended. Strict adherence to SEM photo* shows trichomonad 
the treatment program is essential for therapeutic success. before treatment with VAGISEC 


Immediate symptomatic _ symptomatic г 
"relief 
regimen for the treatment of 
dissolves mucinous material; and prevents buildup of 
coliform organisms,? and is particularly useful in mixed 
Liquid Douche (orig. mag. 2KX) 


VAGISEC Liquid Douche/VAGISEC PLUS Suppositories 
,Contrajndications: Douching is not recommended during pregnancy. VAGISEC Liq ue 
uid Douche and VAGISEC PLUS Suppositories are spermicidal and should not pe J х 

used on days when the patient is trying to conceive. Precautions: Therapeutic Treat- Hea š 
ment: Recurrence of vaginitis often indicates extravaginal foci or infection in cervical, 15 seconds after treatment, photo shows cell 
vestibular and urethral glands, etc., or reinfection by the sexual partner. During treat- wali destruetion and loss of flagella 
ment, patient should refrain from intercourse or the partner should wear a prophylac- forig. mag-SKX).. 

tic. To prevent flare-ups after completion of therapy and for continued vaginal cleanli- E ics 
ness, the patient is advised to continue with VAGISEC Liquid as a regular douche, but 
ho more than twice weekly unless otherwise directed by physician. Side Effects: No 
significant side effects reported to date. Any minor irritation is alleviated by discon- 
tinuance of douche for a single day. Administration and Dosage: Office Treatment 
(Adult): For the treatment of vaginal trichomoniasis and mixed vaginal infections, best 
results are obtained by scrubbing the vagina with VAGISEC Liquid, diluted 1:100, by 
the physician in the office; 3 scrubs the first week, 2 the second. A suppository is 
inserted after each office scrub in the Liquid/Suppository regimen. Patient should be 
instructed to continue treatment at home. Home Treatment: Liquid/Suppository regi- 
men: In all instances, the combination douche and suppositories are recommended 
for home use. The usual home treatment is VAGISEC Liquid Douche in the morning, 
followed by a VAGISEC PLUS Suppository inserted deep in the vagina and a second 
suppository inserted in like manner at bedtime, daily, for a period of 14 days 

For those physicians who feel it important to treat the patient through the 

complete menstrual cycle, the Liquid/Suppository regimen may be con- 

tinued throughout the month. It is advisable to continue treatment through 

two menstrual periods. Treatment should be omitted the night and morning 

preceding an office visit. Patients should be reexamined 3 days after home treat- 
ment has been discontinued. The full course of therapy must be completed to elimi- 
nate the infecting microorganisms from the vagina. In chronic or stubborn cases, 
therapy may be repeated with no interval between courses. During treatment, patient 
should refrain from intercourse, or the partner should wear a prophylactic. No patient 
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Responses of the uterine vasculature and myometrium to uterine arterial infusions of local 
anesthetic agents were evaluated in chronically prepared conscious ewes between 86 and 141 days 
of gestation. Decreases in uterine blood flow (UBF) with increasing levels of anesthetic drugs were 
similar to those previously observed in nonpregnant ewes. A 25% decrease in UBF occurred at 7 
ug of bupivacaine, 11.5 шо of 2-chloroprocaine, and 19.5 yg of lidocaine per milliliter of control 
UBF. Myometrial tonus did not change significantly except with bupivacaine where an increase 
occurred (P < 0.001). These data indicate that local anesthetic agents may lower gravid UBF by a 
direct vascular effect and by stimulation of myometrial contractility. The possible clinical implications 
of these observations are discussed. (AM. J. OBSTET. GYNECOL. 133:753, 1979.) 


IN A PREVIOUS STUDY,' we demonstrated that in- 
travascular injections of local anesthetic agents caused 
significant vasoconstriction in the placental and non- 
placental vasculatures of gravid ewes and in the non- 
pregnant uterus. Dose-response curves developed 
from nonpregnant ewes indicated that the threshold 
levels of anesthetic drugs necessary to cause vasocon- 
striction approximated those concentrations which may 
occur clinically in the event of excessive local uterine 
absorption, overdosage, or direct intravascular injec- 
tion. However, only suprapharmacologic doses of anes- 
thetic drugs were tested in pregnant ewes so that the 
potential clinical applicability of these observations dur- 
ing pregnancy was not proved. Therefore, the present 
study was undertaken to evaluate those arterial levels 
of anesthetic drugs necessary to evoke uterine vaso- 
constriction during ovine pregnancy. Because of the 
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variable occurrence of myometrial hypertonus follow- 
ing paracervical block (PCB) anesthesia during human 
labor, myometrial contractility was also evaluated. 


Methods 


Ewes between 77 and 97 days of gestation were anes- 
thetized with intravenous ketamine (4 mg/kg loading 
dose; 7.2 mg/min maintenance dose) and surgically 
prepared. Catheters were placed in the descending 
aorta and inferior vena cava via the mammary vessels. 
An electromagnetic flow probe was placed around the 
left middle uterine artery; a balloon-tipped catheter 
was implanted between the fetal membranes and the 
wall of the uterine horn ipsilateral to the flow probe, 
and an occlusion loop was placed around the descend- 
ing aorta. Details of these procedures which permitted 
determination of arterial blood pressure (ABP), uter- 
ine blood flow (UBF), changes in intrauterine pressure 
(IUP), and zero blood flow have been described previ- 
ously.'~* An additional uterine arterial infusion cathe- 
ter was implanted after the method of Killam and as- 
sociates.! Whenever possible, this catheter was placed 
in the superior vesical artery rather than a branch 
of the main uterine artery to minimize impairment 
of UBF. 

After recovering from surgery (6 to 7 days), the ewes 
were tested 5 days a week in a small mobile cart in an 
isolated quiet environment after all monitored parame- 
ters had stabilized. A single, randomly selected dose of 
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response. 


Ex Fig. 1B. Original tracing ^a typical response to a uterine 
Way injection of bupivacaine in a gravid ewe. Note that 





tive of the IUP dL ami 


a test dic was infused at a constant rate of 2 ml/min 
. for 7 minutes each day. Test infusions were preceded 
. and followed by infusions of 0.9% sodium chloride at 
E _ the same rate. Arterial concentrations of test drug were 
i calculated from the control UBF plus infusion rate and 
= the anesthetic drug content of each infusion. Infusion 
D concentrations were varied to yield uterine arterial 
. blood levels of approximately 5, 10, and 20 ug/ml of 
i: 3 2-chloroprocaine and lidocaine and 1, 5, and 10 ug/ml 
.. of bupivacaine. None of the test drugs contained pre- 
| ET servatives. 
E 


T 
T 


i 


ag Monitored parameters were calculated for the 5 
E minutes preceding each drug infusion and at 1 minute 
| . intervals during and after each infusion until they re- 
| turned to normal. Control levels were considered the 
Б average of five 1 minute observations preceding each 
infusion. UBF, IUP, and drug dosage data were sub- 

| jected to regression analysis by computer program. 


x 


Fig. 1A. Original tracing of a a au response to a uterine arterial i injection of снна" іпа 
gravid ewe. Note that АВР is ру constant and that U. BF decreases irrespective of the IUP 


ABP i is essentially constant and that UBF decreases irrespec- 


Results х 
Eighty-seven observations on six ewes were made iet 


tween 86 and 141 days of gestation, The number Siu 


observations and the range of arterial concentrations a 





each dose level are shown in Table I. Typical responses | y» 


at high levels of 2-chloroprocaine and bupivacaine ; are 
shown in Figs. ТА and 1B. These illustrate the lack of 
ABP changes observed with all of the drugs. tested and _ 
the variability of myometrial responses between drugs — 
Since ABP remained constant, changes in ОВЕ also 


reflected similar changes in i nu o conduc- f 


tance (UVC = UBF/ABP). - 
Composite UBF and UP changes a Т 
range of each of the ‘tested drugs shown i 
The degree of UBF reduction was simi similar w 
drug but the myometrial гез ponse d if 
caine regularly caused a significar 
whereas only minimal e 





dine the times of greatest UBF Pons se Sd to 
vary among the test drugs, regression. lines were con- 
structed relating dose to ОВЕ: atl minute intervals dur- 
ing and after test infusions over the dose ranges stud- 
ied in order to provide- more comparable data for 
analysis (Fig. 3). UBF was significantly reduced (p < 
0.01) from the third through the ninth minute of ob- 
servation with all the drugs studied. However, the 
greatest reductions in UBF (p < 0.001) occurred be- 
tween the third and seventh minutes with 2-chlo- 
roprocaine, between the third and eighth minutes with 
bupivacaine, and between the fifth and ninth minutes 
with lidocaine. The averages of flow reductions and 
IUP variations during these times were used to con- 
struct eomposite dose-response curves. In Fig. 4, UBF 
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Fig. 2. Composite responses of IUP and UBF in gravid ewes at high levels of uterine arterial 
injections of 2-chloroprocaine (A), bupivacaine (B), and lidocaine (C). Although UBF decreased 
similarly with each drug, the IUP changes were different. 


Table I. Concentrations of infused drug (ug/ml of control UBF) 


me [ме | ee ow | тє om | ro 
1.4 


Bupivacaine : 1.0-2.0 4.2 2.9-7.0 10.9 7.7-11.2 
(N = 26) (7*) (10) (9) 

2-Chloroprocaine 5.1 4.1-7.3 10.7 7.6-14.5 18.4 15.2-21.9 
(N = 31) (10) (12) (9) 

Lidocaine 5.6 4.9-7.0 11.2 7.8-14.6 19.0 16.2-23.0 
(N = 30) (8) (12) (10) 





*Number of observations. 


and AIUP over the times of greatest UBF reduction for 
each of the drugs tested are plotted against dose. It is 
noteworthy that a 25% reduction in UBF occurred with 
a bupivacaine infusion of 7.0 ug/ml of initial UBF. 
Comparable UBF changes occurred with 11.5 and 19.5 
ug/ml of 2-chloroprocaine and lidocaine, respectively. 

No significant changes in myometrial tonus occurred 
with 2-chloroprocaine. However, bupivacaine caused a 
regular and highly significant increase in tonus 
(p < 0.001). Lidocaine caused a modest and less sig- 
nificant tonus rise (p < 0.05). 

To illustrate the duration and magnitude of UBF 
reductions at different anesthetic drug concentrations, 
mean responses at the low and high doses of each 
tested drug are shown in Fig. 5. Predictably, the mag- 
nitude and duration of UBF reductions increased as 
the dose increased. However, the degree of UBF re- 
duction was greater with 2-chloroprocaine and bupiva- 
caine than with lidocaine. 


Comment 

The present experiments were designed to simulate 
those conditions that one could reasonably expect to 
occur following administration of a PCB. Obviously, 


selection of the duration of test infusions was arbitrary. 
The limitation of one anesthetic drug infusion each day 
was prompted by preliminary observations suggesting 
that a second identical infusion given on a single day 
even after a 1 to 2 hour interval caused a lesser re- 
sponse. Furthermore, since doses were randomized, 
one could never determine the circulating level of anes- 
thetic drug without specific assays, particularly when 
the higher doses were used initially. However, repeti- 
tive infusions on a single day in later experiments fre- 
quently yielded similar results. Therefore, we can make 
no statement as to whether an adverse fetal response 
after one PCB would be expected to follow a second 
PCB except that this would be imprudent clinical man- 
agement. 

The test infusion method used in this study also leads 
to certain problems of interpretation. Since the infused 
drug concentration is calculated from the control UBF, 
any change in UBF during the infusion period will 
produce a change in drug concentration within the dis- 
tal uterine artery. As UBF decreases, less blood dilutes 
the administered infusion and the uterine arterial drug 
concentration would be expected to increase. It might 
seem attractive therefore to calculate uterine arterial 
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Fig. 3. Regression lines relating dose of bupivacaine to UBF at 
І minute intervals during and after test infusions. Similar 
lines were constructed for the other anesthetic drugs studied 
to determine the period of maximum UBF reduction 
(p < 0.001). 
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Fig. 4. IUP and UBF dose-response curves for the 3 anesthetic 
drugs tested, illustrating that UBF responses were similar al- 
though at different dose ranges whereas only bupivacaine 
caused a really significant increase in IUP. 


concentrations of anesthetic drugs using the measured 
UBF at each minute of infusion rather than using only 
control UBF. Although this method has appeal, it as- 
sumes that a vessel already exposed to a certain concen- 
tration of drug will react in the same manner and de- 
gree as one not previously under the influence of an 
anesthetic drug. From what we know of the rapid de- 
velopment of tachyphylaxis with these agents, one can 
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Fig. 5. UBF responses at the low and high concentrations of 
anesthetic drug infusions studied, illustrating variations be- 
tween drugs in the intensity and duration of responses. 


expect that this will not be the case. Furthermore, since 
different initial concentrations of anesthetic drugs 
produced different degrees of UBF reduction and 
since the UBF decreases reached a plateau, it is reason- 
able to conclude that increasing concentrations of these 
agents do not have ever-increasing effects on uterine 
conductance. For these reasons we chose to use control 
UBF to calculate drug concentrations, recognizing that 
the responses produced may be greater than one would 
expect if it were possible to maintain constant uterine 
arterial drug concentrations in the presence of an 
ever-changing UBF. 

The present observations demonstrate that local an- 
esthetic drugs can cause a significant reduction in UBF 
when administered into the uterine arterial circulation 
of gravid ewes in concentrations which under adverse 
circumstances may occur clinically. Since the UBF re- 
ductions occurred irrespective of changes in myome- 
trial tonus, one may infer that the primary effect of 
these drugs is upon the uterine vascular smooth mus- 
cle. However, when myometrial activity is also stimu- 
lated, this further contributes to the UBF compromise. 
Previous studies are consistent with these observations 
and indicate that local anesthetic effects on uterine vas- 
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* cujar smooth muscles are direct rather than adrenergi- 


З cally *mediated." 5> © Since variations in the dose 


thresNolds, degrees of induced UBF reduction, and 
myometrial responsivity varied among the drugs 
сее С, one might be tempted to recommend one anes- 
thetic drug over another for use m obstetrics. However, 
we feel that the limited number of observations in a 
species different from the human should preclude any 
* such conclusions. For example, the gravid ovine myo- 
metrium is minimally responsive to doses of oxytocic 
agents that would cause marked effects in women, at 
least as reflected by changes in IUP. Such differences 
plus those in placental anatomy make other than quali- 
tative comparisons impossible. Moreover, while prior 
differential flow studies have demonstrated that both 
the placental and nonplacental ovine vasculatures re- 
spond similarly to anesthetic drug administration at 
suprapharmacologic doses, similar responsivity at the 
dose levels used in this study have not been evaluated. 
However, one cannot escape the conclusion that bupiv- 
acaine, compared with the other anesthetic drugs 
tested, seems to have a more significant oxytocic effect. 
Theoretically this would be expected to cause a more 
profound decrease in UBF. However, since the flow 
reduction was no greater than that with 2-chloro- 
procaine, a drug with little or no oxytocic effect, trans- 
lation of even this observation to clinical practice seems 
unjustified. 
The uterine arterial concentrations of anesthetic 
drugs that caused pronounced effects on UBF and 
myometrial tonus in this study are well above blood 
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levels observed during epidural anesthesia. Even when 
an intravenous bolus injection complicates epidural 
anesthesia, the concentration of anesthetic drug is 
markedly diluted before the uterine vasculature is 
reached. Previous experiments indicate that although 
UBF reductions occur after such injections, UBF re- 
turns to normal levels within 5 to 7 minutes.! There- 
fore, only PCB anesthesia would be expected to pro- 
duce the high, sustained uterine arterial concentrations 
of anesthetic drugs that cause the significant reductions 
in UBF which we now feel are the etiology of fetal 
bradycardia. It is pertinent that all local anesthetic 
drugs tested cause this effect without a precise relation- 
ship to equieffective anesthetic potency, systemic toxic- 
ity, or drug half life and that lower doses of injected 
anesthetic drugs should reduce the severity of UBF 
compromise. Since this latter observation has generally 
been adopted clinically, it would appear that in a preg- 
nancy with "normal" or even moderately subnormal 
placental blood flow, it is extremely unlikely that suffic- 
ient decreases in UBF would occur to cause other than 
the earliest of hypoxic changes in the fetal heart rate. 
We are left with the conclusion that when properly 
administered, PCB anesthesia that evokes significant 
fetal bradycardia is indicative of a fetoplacental unit 
with borderline adequacy of placental blood flow. 
Thus, such anesthesia is contraindicated whenever 
uterine circulatory compromise is suspected and when 
bradycardia does occur, unsuspected circulatory in- 
adequacy may be present. 
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Discussion 


Dr. R. CLAY BURCHELL, Hartford, Connecticut. 
Fetal bradycardia following paracervical block has 
puzzled clinicians and investigators for years. This 
paper provides another step in our progress toward a 
solution of this mystery. The finding of UBF reduction, 
irrespective of tonus, supports the arterial spasm hy- 
pothesis as the probable cause of fetal bradycardia. 
Thus, it is felt that arterial spasm is produced by the 
anesthetic drug in the broad ligament, causing reduced 
blood flow, hypoxia, and secondary fetal bradycardia. 
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This hypothesis compared to the drug toxicity or hy- 
percontractility theories correlates with clinical and 
laboratory observations to a greater extent. 

Some observations made during a study of drug ab- 
sorption from the broad ligament are germane to this 
new hypothesis.? Since we could not measure blood 
level of anesthetic drug in 1966, atropine was utilized 
as a test agent to determine the speed of absorption 
from the broad ligament. The marked change in pulse 
rate with absorption of atropine provided an easily 
measured end point. Surprisingly, broad ligament in- 





Е а е ENTRIES CRT NETES ' 
П TO =F = 





Е 758 Fishburne et al. April 1, 1979 : 
b. Am. J. Obstet. Gynecol. s 
. C 
. ГД е ы 
. 

E ^ 
. 

сай 





MINUTES 


Fig. 1. Onset of tachycardia. ° 





Fig. 2. Photograph of a radiogram taken during uterine relaxation in a 20-year-old woman at the 
nineteenth week of gestation at 7.5 seconds after the contrast medium appeared in the hypogastric 
arteries. The intervillous space is clearly visible and some intramural arteries are still seen, but the 
main branches of the uterine arteries no longer contain dye. s, Intervillous space. (From Borell, U., 
Fernström, I., Ohlson, L., and Wiqvist, N.: Effect of uterine contractions on the human uteroplacen- 
tal blood circulation, AM. J. OBSTET. GyNECOL. 89:881, 1964. Published by The C. V. Mosby 
Company.) 
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Fig. 3. Photograph of a radiogram taken during uterine contraction. Same case as in Fig. 2. At 7.5 
seconds after the contrast medium appeared in the hypogastric arteries there is still contrast medium 
in the uterine arteries but the intramural branches and the intervillous space are not visible. и, 
Uterine arteries. (From Borell, U., Fernström, I., Ohlson, L., and Wiqvist, N.: Effect of uterine 
contractions on the human uteroplacental blood circulation, AM. J. OBSTET. GYNECOL. 89:881, 1964. 


Published by The C. V. Mosby Company.) 


jection of atropine produced a cardiac response similar 
to that observed after intravenous injection (Fig. 1). 
This showed that drugs were released from the broad 
ligament much more rapidly than we had thought pos- 
sible. At the time this finding seemed to support the 
concept that high levels of anesthetic drug reached the 
fetus quickly and produced bradycardia. However, in 
light of current knowledge, rapid absorption of drugs 
from the broad ligament is compatible with the arterial 
spasm hypothesis and could result in spasm of the en- 
tire arterial tree distal to the broad ligament, the ar- 
cuate and radial arteries, causing a reduction in blood 
flow greater than that due to spasm of the uterine ar- 
tery alone. 

The interrelationship between decreased UBF and 
uterine tonus is well known and beautifully illustrated 
by the aortograms of Borell and Fernstrom,! depicting 
the reduction in amount of contrast medium reaching 
the intervillous space during a contraction. Fig. 2, with 
the uterus relaxed, and Fig. 3, during a contraction, 
show the uterine vasculature within 10 seconds of in- 
jection. Although some medium circulates during con- 
tractions, the area of exchange is markedly reduced. In 
other words, increased uterine tonus has a double ef- 


Table I. Hemodynamics of intervillous space 







Duration of pregnancy 
(weeks from conception) 






Contrast medium visible in 5-6 8-10 20-93 40 
intervillous space (sec) 


Areas of slow exchange develop as pregnancy pro- 
gresses. 


fect; it reduces the area of exchange as well as the blood 
flow. 

Other observations from aortography focused on 
this heterogeneity of exchange within the intervillous 
space and led to the conclusion that decreased blood 
flow would shrink the area of exchange.’ It was found 
that contrast medium remained visible in the intervil- 
lous space a longer time as pregnancy progressed to- 
ward term (Table I). Since contrast medium becomes 
invisible only through outflow or by being diluted by 
incoming blood, continued visibility in a specific area 
showed that dilution took place at a slow rate without 
rapid outflow. In the human, the entire area of inter- 
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2 s 
villous space is not normally utilized for exchange of 
substances like oxygen and carbon dioxide that require 
a significant flow in contiguous vascular areas. Reduc- 
tion in UBF would expand these areas of slow ex- 
change and enhance the hypoxic effect. 

There is one final question regarding technique. It 
was noted that the arterial infusion catheter was placed 
in either the distal uterine or the superior vesical ar- 
tery. Presumably blood flow to the uterus would be 
decreased more by a spasm in the uterine artery than 
by a spasm in the vesical artery. Was this found to be 
true? 
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DR. FREDERICK ZUSPAN, Columbus, Ohio. Dr. Greiss' 
group continues to pursue questions that pertain to the 
uterine vasculature in the sheep. This current and 
carefully done work is a sequel to that published in THE 
ЈоокмаАІ (124:889, 1976) and presented to this Society 
in September, 1975. The previous work identified that 
certain anesthetic drugs in suprapharmacologic doses 
decreased blood flow to the placental and nonplacental 
vascular beds of gravid ewes by stimulating vasocon- 
striction and myometrial contractility. The authors felt 
the effects were direct and not effected by alpha-ad- 
renergic blockade. They proposed that reduced pla- 
cental blood flow is the cause of fetal bradycardia fol- 
lowing paracervical blockade. I was privileged to be one 
of the discussants of that paper. I suggested in 1962 
that Dr. Greiss study paracervical block in the sheep. 

Can sheep models lend themselves to answers sought 
in the human? Both he and I feel that this can be ex- 
trapolated if certain precautions are made but I con- 
tend that final answers to human investigation must be 
done in the human. Dr. Greiss does not feel that para- 
cervical block, due to anatomic differences, can be 
done satisfactorily in the sheep. I accept this decision 
and only say that caution is important when inferences 
are drawn about sheep research. 

Several factors are involved in the presence or ab- 
sence of fetal bradycardia following paracervical block 
and these are: (1) location of the tip of the needle and 
the level of the needle (whether it is directed toward or 
away from uterine vessels) and (2) depth of injection in 
paracervical tissue which determines absorption rate. 

The test animal in the current study is similar to 
those of past reports from the Greiss laboratory and 
represents a refinement of many years of research for 
an elegant chronic preparation where anesthesia and 
position are no longer variables in a response. The test 
animal is truly excellent. It is known that UBF de- 
creases with each contraction and this was accounted 
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for in this experiment by monitoring both WBF* 
and IUP. ô; 

The experiments have been done carefully byfa very 
professional team of investigators. I have no-cfiticism 
of their results but do have several questions on their 
conclusions and comments: % 

1. Do uterine vesséls in the sheep and human have 
the same fine net meshwork of nerves that envelop the 
vessel? These nerves are not apparent unless special 
staining methods are used such as the freeze-dry 
paraformaldehyde fluorescent method or the cryostat, 
glyoxylic acid, fluorescent method. 

2. I wonder whether the direct effect on the uterine 
vascular smooth muscle is indeed correct as postulated 
in this study. Could it not be a direct effect on the nerve 
meshwork of the vessel that contracts the smooth mus- 
cle in the vessel? 

3. I agree that a pregnancy with normal or subnor- 
mal placental blood flow can tolerate a decrease in 
UBF. The bradycardia that is seen after paracervical 
block is no doubt a direct effect upon the uterine artery 
and its nerves but its presence or absence is in a great 
part due to technique. Is it time now to try to answer 
the question of fetal pH and oxygenation changes due 
to changes of UBF when anesthetic drugs are given? 
The final answer is not a decrease in UBF but what 
effect this has on the fetus. 

DR. FISHBURNE (Closing) I wil respond to 
Dr. Burchell's comment regarding vesical versus uter- 
ine artery placement of the infusion catheter and its 
relation to the postulated vascular spasm. I think that 
the methodologic differences between the two prep- 
arations were insignificant, since in both instances only 
the uterine vascular bed was perfused, there being no 
vessel distal to the vesical artery to syphon blood away. 
The net effect, therefore, was that of a conduit from 
the vesical artery to the uterine vascular bed. 

In answer to Dr. Zuspan's question with respect to 
the sheep model, I too have had problems with the 
translation of data obtained in the ewe to the pregnant 
human. However, until a noninvasive method of mea- 
suring UBF is developed, one can only make informed 
guesses that similar conditions will exist in the human. 

I am unable to answer the question regarding vessel 
investment by nerves in the human as compared to the 
sheep, and I hope that Dr. Zuspan will shed light on 
this in the future. It would seem reasonable to expect 
that the nerves would have some effect, but there is 
already excellent evidence from both Cibils' and Gibbs 
and Noel? that isolated segments of human uterine 
artery constrict in vitro in response to exposure to anes- 
thetic drug solutions. Since these are denervated seg- 
ments, I presume the effect to be a local one, not me- 
diated by the nervous system. 

Dr. Zuspan's last question deals with the effect of 
decreased blood flow on the fetus. The comments 
made earlier about the effects of reduced blood flow 
are still pertinent. If the fetus is at risk because of poor 
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* uteroplacental circulation, I would expect that anes- 
thetic*drug-indüced vasoconstriction with consequent 
further reduction in placental perfusion might lead to 
fetal hypoxia and acidosis. 

«With respect to paracervical block, if one uses a 10 ml 
aliquot of a 1% solution such as, lidocaine injected on 
one side, one is giving 100,000 ug of drug in this lc- 
calized area. If the artery is directly exposed to this fuil 

. dose, as in deep paracervical injection, we can expect 
some vasoconstriction. If superficial placement of the 
needle and staggered injection of reduced doses are 
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employed І think this effect will be minimized. How- 
ever, a compromised fetus may be unable to tolerate 
even a small reduction of placental blood flow. 
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I. Classification and prognosis of fetal heart rate patterns 
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A total of 1,996 direct fetal heart rate (FHR) tracings in labor were analyzed using the first and last 

30 minutes of monitoring in order to evaluate individual FHR characteristics as to their ability to 

predict the fetal status. Comparisons were made between individual FHR characteristics occurring 

alone (“uncomplicated”) and those occurring in association with others ("complicated") in predicting 

fetal status as judged by 1 and 5 minute Apgar scores. These comparisons were made separately 

for the first 30 minutes and the last 30 minutes of monitoring. (AM. J. OBSTET. GYNECOL. 133:762, 1979.) 


ELECTRONIC FETAL HEART rate (FHR) monitoring 
during labor is becoming a standard part of' current 


. Obstetric practice in the United States. The presence of 


such equipment is recommended for labor and deliv- 
ery units in all hospitals. However, uncertainty con- 
tinues to exist as to the relative value of the technique.! 
In addition, there is concern regarding accuracy of in- 


` terpretation and possible complications? Most clini- 


cians using fetal monitoring today analyze these rec- 
ords in terms of the presence or absence of alterations 
of the FHR in relation to uterine contractions. This 
selectivity excludes a number of other parameters that 
are available for interpretation. The purpose of this 
study was to analyze individually all the previously de- 
scribed variations found in FHR. We wished to deter- 
mine which variations occurring alone had definite 
prognostic significance. In addition, we hoped to de- 
termine whether appearance early in labor had a prog- 
nostic importance different from that of appearance 
late in labor. - 
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Material and methods 


From over 8,200 direct intrapartum FHR tracings 
obtained between January, 1975, arid June 1977, 2,000 
tracings were selected that fulfilled the following 
criteria: (1) singleton pregnancies of 34 weeks' gesta- 
tion or more, (2) tracings technically adequate to allow 
interpretation of the FHR monitoring criteria men- 
tioned below, and (3) time of the monitoring exceeding 
2 hours and including at least 30 minutes of the first 
stage of labor. 

Of these 2,000 FHR tracings, four had to be ex- 
cluded from the study because of error in data collec- 
tion or computerization. All of the remaining 1,996 
FHR tracings were obtained by direct technique using 
Corometrics 101B monitors.* Half of the patients 
were in some risk category. The average monitoring 
time was 6.2 hours. Indications for monitoring were 
sometimes multiple and included pre-eclampsia and 
eclampsia (10.2%), meconium-stained amniotic flu- 
id (14.2%), premature rupture of the membranes 
(16.8%), and other high-risk factors such as postdatism, 
intrauterine growth retardation, diabetes mellitus 
(7.1%), and oxytocin for indicated induction or aug- 
mentation of labor (23%). Monitoring was elective in 
46% of patients. A total of 324 patients were delivered 


*Corometrics Medical Systems, Inc., New Haven, Con- 
necticut. 
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Е by4cesarean section (16.2%); 241 of these were in the . 
s first stage and 83 were in the second stage of labor. 


Th& first 30 minutes of FHR tracings obtained from 
patients in the first stage of labor immediately after 
ddifission and the last 80 minutes of FHR tracings 
prior to delivery were analyzed*for the occurrence of 
FHR patterns listed in the classification of FHR pat- 
terns (Table I). Consideration was given to the baseline 

` FHR, variability patterns, and decelerations that were 
present for 50% or more of the time of the evaluated 
30 minute portion of each FHR tracing. This decision 
was made arbitrarily but based upon experience that 
abnormal FHR patterns in labor have no prognostic 
significance when nonpersistent. Thus, short episodes 
of tachycardia or bradycardia, reduced or increased 
variability, or randomly occurring decelerations with 
the excepzion of prolonged decelerations were disre- 
garded. The number of accelerations was counted over 
the evaluated 30 minute period. The definition of in- 
dividual FHR patterns is described below. The patients' 
records were reviewed and pertinent data recorded. 
Chi-square analysis was used for testing the level of 
confidence of the difference of low Apgar scores asso- 
ciated with individual FHR patterns and control FHR 
pattern. The control FHR is listed first in each table 
(Tables II, 111, V, and VII). 
Classification of FHR patterns. Table I indicates the 
' variations in FHR that were studied in each tracing. 
The purpose was to approach the analysis in a system- 
atic manner encompassing all meaningful FHR pat- 
terns thus far described in the literature. This classi- 
fication is both descriptive and prognostic and summa- 
rizes the contributions of many authors as well as our 
own experience. The classification of FHR depends 
upon the baseline FHR or actual heart rate and two 
principal factors: variability (irregularity) of FHR and 
alterations of the FHR. 

Baseline FHR. 'This is the number of beats per minute 
(bpm) maintained over a 10 minute interval and is the 
rate returned to between alterations. According to 
Hon," baseline FHR is described as: (1) normo- 


cardia—120 to 160 bpm; (2) tachycardia— 160 to 180° 


bpm (moderate) апа 7180 bpm (marked); (3) brady- 
cardia— 100 to 119 bpm (moderate) and «100 bpm 
(marked). ; 

FHR Variability (irregularity). This consists of more or 
less irregular oscillations of fluctuations of the re- 
corded FHR. Hammacher and colleagues,? " using 
phonocardiographic recordings, described and classi- 
fied changes in amplitude and frequency of oscilla- 
tions. These were illustrated in a previous publication 
from this institution.’ External monitoring enhances 
FHR variability; therefore, the use of internal monitor- 
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Table I. Classification of FHR patterns 


Baseline FHR: 
Normocardia 
Bradycardia 

` Tachycardia 

Variability (irregularity) of FHR: 
Amplitude of oscillations 
Frequency of oscillations 

Alterations of FHR: 
Accelerations 

Sporadic 
Uniform 
Variable 
Periodic 
Uniform 
Variable 
Decelerations 
Sporadic 
Dip 0 ("spikes") 
Prolonged decelerations 
Periodic 
Uniform—early* 
Uniform—late* 
Variable* 
Combined (“mixed”) 
Prolonged 


*Mild, moderate, or severe. 


ing requires a modification of Hammacher’s classifica- 
tion. Based upon the work of Hammacher and col- 
leagues,® 7 and other authors’ findings,® 1° as well as 
our data,® we derived the following classification for 
internal monitoring: (1) amplitude of oscillations—<3 . 
bpm (silent), 3 to 5 bpm (narrowed undulatory), 6 to 25 
bpm (undulatory), and >25 bpm (saltatory); (2) fre- 
quency of oscillations (Hammacher’)—<3 oscillations 


' per minute (opm) (low), 3 to 6 opm (moderate), and >6 


opm (high). 

Fig. 1 shows various combinations of amplitude and 
frequency of oscillations in FHR tracings. 

Alterations of the FHR. This refers to temporary 
changes of the FHR (less than 10 minutes) consisting of 
a rise (acceleration) or fall (deceleration) of the instan- 
taneously recorded FHR which may occur either in 
connection with uterine contractions (periodically) or 
independently from the latter (sporadically). Both 


^ accelerations and decelerations are further ‘described 


according to shape (uniform or variable). Periodic de-. 
celeration patterns are finally classified according to se- 
verity (mild, moderate, or severe) and the temporal 
relationship with uterine contractions (lag time) de- 
fined as the interval between the peak of the contrac- 
tion and the nadir of the deceleration. 

` ACCELERATIONS. 

' These are short-term increases of the FHR of at least 
15 bpm above the baseline FHR. Various types of ac- 


- celerations are shown in Fig. 2. 


Sporadic accelerations are divided into two cate- 
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Fig. 1. Variability (FHR irregularity). Four grades of os illatory amplitude are seen to be subdivided 
by three grades of oscillatory frequency with the excepzion of an oscillatory amplitude greater than 
25 bpm. We have not observed this pattern combined w th an oscillatory frequency of 0 to 2 opm but 
it has been described in the literature as a sinuisoidal EHR pattern. ` : 


gories: (1) uniform sporadic accelerations not related 
to contractions and having a rounded configuration 
and (2) variable sporadic accelerations which differ one 
from another and abruptly leave and return to the 
baseline FHR. : Md 
Periodic accelerations are categorized as: (1) uniform 
periodic accelerations that occur with uterine contrac- 
tions and imitate the contraction pressure curves and 


(25 variable periodic accelerations that are varied in 
shzpe and often develop notching which may widen, 
de=pen, and progress into variable decelerations.!! 
DECELERATIONS. Sporadic decelerations include 
"d-p 0” ("spikes") and prolonged decelerations occur- 
ring independent of uterine contractions: (1) "Dip 0” 
(“spikes”) are brief decelerations lasting less than 30 


- seconds and characteristically show an abrupt fall of 30 
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Fig. 2. Accelerations. A, Uniform sporadic accelerations; B, variable sporadic accelerations; C, uni- 
form periodic accelerations; D, variable periodic accelerations. 


bpm or more* !?; (2) prolonged sporadic decelerations- 


occur randomly and last between 2 and 10 minutes 


with either a gradual or rapid drop іп FHR but a con-: 


sistently slow return to the baseline. 

Periodic decelerations are divided into four main 
types: 

1. Uniform periodic decelerations are related to 
uterine contractions and have a smooth curve with 
gradual departure and return to the baseline. Early 
uniform periodic decelerations mirror the uterine con- 
traction curve and have a lag time of 18 seconds or 
less. !? Late periodic uniform decelerations have a 
similar shape but have a lag time greater than 18 sec- 
onds. 'These decelerations may be further graded by 
the magnitude of decline in the FHR as mild («15 
bpm), moderate (15 to 45 bpm), or severe (>45 bpm). 

2. Variable periodic decelerations do not reflect the 
shape of the associated uterine contractiori curve and 
vary markedly in shape from contraction to contrac- 
tion. The departure and return of the ЕНЕ from the 
baseline is also abrupt and the lag time varies.!* !? Vari- 
able decelerations may be graded according to the 
magnitude of the FHR drop and to the duration of the 
drop.'® Variable periodic decelerations associated with 
additional unfavorable criteria such as slow return to 


baseline FHR, loss of variability during deceleration, 
loss of initial acceleration, persistence of accelerations, 
continuation of the baseline FHR at a lower level, and 
biphasic decelerations may be further classified as atyp- 
ical variable decelerations?? (Fig. 3). 

3. Combined FHR decelerations are composed of an 
admixture of deceleration patterns described above." 
Interpretation can be difficult as one deceleration pat- 
tern may incorporate another, making separate identi- 
fication impossible. 

4. Prolonged periodic decelerations are similar to 
the prolonged sporadic decelerations but appear rela- 
tive to the uterine contractions. It is possible for severe 
late and variable decelerations to merge and form a 
prolonged deceleration pattern. 


Clinical significance of FHR patterns. 


Baseline fetal heart rate. Tachycardia is a physiologic 
finding in the premature fetus and may be induced in 
the mature fetus by atropine or by sympathomimetic 
drugs. In this study tachycardia was observed in the 
first 30 minutes of monitoring in 65 cases. Maternal 
fever appeared to be the cause in 35 of these cases. 
Tachycardia was seen more frequently during the last 
30 minutes of monitoring (109 cases). 
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Fig. $. Atypical variable decelerations. 4, Slow return to baseline FHR; B, loss of variability during 
deceleration; C, loss of acceleration; D, persistence of acceleration; E, continuation of the baseline 
FHR at a lower level; F, biphasic deceleration. Several decelerations show more than one sign of 


> atypia. \ 

It.has been previously demonstrated that tachycar- 
dia, accompanied by other FHR abnormalities such as 

. “ominous” decelerations or decreased FHR variability, 
‘does not indicate fetal compromise. 15,17 Our findings 
are similar since tachycardia alone had a prognosis the 
same as that of normocardia but when found with any 
other abnormal FHR pattern the prognosis signif- 


icantly worsened. Tachycardia is more likely to be as-. 


sociated with other FHR abnormalities in the last 30 
minutes (Table II). | Dl 
Bradycardia rarely occurred in the first 30 minutes of 
monitoring and was always mild (2.5%) (Table 1). 
However, in the last 30 minutes of monitoring brady- 
cardia was much more frequent (18%) and was com- 
monly associated with other abnormal (“complicated”) 


FHR patterns. The data demonstrate that bradycardia 


occurring as the only FHR abnormality does not influ- 
ence the prognosis whether it is found early or late in 


. labor or whether it is mild or severe. However, when it 


is associated with any other FHR | abnormality the 
. prognosis is significantly worsened. The worst combi- 
nation of FHR abnormalities described has been pro- 


gresive bradycardia associated with absent FHR vari- 


_ ability which is regarded as a terminal response of a 


dyirg fetus. ^ 15 Two fetuses exhibited this pattern in 
our series and both died shortly post partum. 
Vcriability. Amplitude of oscillations greater than five 
is considered a favorable finding? > !* !5 and is 
confrmed by our data (Table III) Decreased ampli- 
tude of oscillations of the silent type (0 to 2 bpm). was 
almcst always associated with some other FHR abnor- 
mali-y ("complicated") whether found early (65/67) or 


` läte 79/81) in labor. The number of pure types (“un- 


complicated") (four) is too small for separate analysis. 
The 'comiplicated" severe decrease in amplitude of os- 
cillatons has proved to be one of the most ominous 
FHR patterns in our series (Table Ш). 

Decreased amplitude of oscillations of a less.severe 
degree (3 to 5 bpm) is prognostically unfavorable only 
if complicated by low oscillatory. frequency or other 
abno-mal FHR patterns (Table III). | 

The increased or “saltatory” oscillatory amplitude 
(295 bpm) has been reported to foreshadow variable 
decel=rations, giving a warning of fetal distress due to 
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* Table ЇЇ. FHR patterns in first and last 30 min. of monitoring: Baseline FHR and Apgar 


scores « 7 at 1 and 5 minutes 
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. imin 


Normocardia (normal) 
Tachycardia, mild and marked: 


Total 65 47.7* 

Uncomplicated} 24 20.8 

Complicated} 41 63.4* 
Tachycardia, mild: 

Total 57 45.6* 

Uncomplicated 22 22.7 

Complicated 35 60.0* 
Tachycardia, marked: 

Total 8 62.5 

Uncomplicated 2 0 

Complicated 6 83.3 
Bradycardia, mild and marked: 

Total 49 32.7* 

Uncomplicated 19 26.3 

Complicated 30 36.7* 
Bradycardia, mild: 

Total 49 32.7* 

Uncomplicated 19 26.3 

Complicated 30 36.7* 
Втайусатаіа, marked: 

Total 0 0 

Uncomplicated 0 0 

Complicated : 0 0 


*Statistically significant (р < 0.05, chi-square test). 


First 30 min. 


Apgar score <7 


Last 30 min. 


Apgar score <7 





1,525 17.7 3.5 
15.4* 109 40.1* 12.8* 
4.1 10 10.0 0 
22.0* 99 43.4* 14.1* 
14.0* 93 35.5* 11.8* 
4.5 9 11.1 0 
20.0* 84 38.1* 13.1* 
25.0 16 68.8 18.8 
0 1 0 0 
33.3 15 73.3 20.0 
16.3* 362 24.9* 5.2 
5.8 77 11.7 2.6 
28.3* 285 28.4* 6.0 
16.8* 264 22.0 4.9 
5.8 57 12.8 3.5 
23.3* 207 24.6* 5.8 
0 | 98 32.7* 6.1 
0 20 10.7 0 
0 78 38.5* 7.7 


TUncomplicated: Existing in pure form with no other FHR abnormalities. 


iComplicated: Occurring in association with other FHR abnormalities. 


cord complications.* 18 In this study the association of a 
saltatory pattern with variable decelerations was not 
significant (p > 0.05). A worsened fetal prognosis was 
demonstrated, however, when a saltatory pattern oc- 
curred in association with some other abnormality late 
in labor (Table 111). 

Frequency of oscillations less than 6 opm or 3 cycles 
per minute is an uncommon abnormality in both early 
and late monitored labor. As with amplitude, the pres- 
ence of a decrease in frequency alone is not significant 
but becomes significant when associated with other ab- 
normalities. Table IV indicates the possibility that both 
the characteristics of oscillatory amplitude and fre- 
quency should be considered together. An oscillatory 
amplitude less than 6 bpm was associated with sig- 
nificantly higher Apgar scores when the oscillatory fre- 
quency was greater than 6 opm than the same oscilla- 
tory amplitude with a frequency of 6 opm or less. 

Alterations of the FHR. Sporadic accelerations play an 
importart role in nonstress antepartum FHR monitor- 
ing. During labor it is often difficult to differentiate 
between uniform and variable sporadic accelerations. 
For practical purposes this is not necessary as both 
types of accelerations are FHR responses to fetal 


movements and probably reflect fetal well-being." The 
occurrence of five or more accelerations in the first 30 
minutes of monitoring was seen in 73% of all fetuses 
and had a relatively favorable prognosis. The remain- 
ing 2796 were less active (one to five accelerations) and 
had significantly lower Apgar scores (Table V). 

If variable sporadic accelerations occur with great 
frequency, the pattern is difficult to distinguish 
from variability with marked oscillatory amplitude 
(725 bpm). 

Periodic accelerations of uniform shape have been 
interpreted as a compensatory fetal response to mild 
hypoxemia.’® This pattern was rarely seen in this series 
and appeared to have no significant influence upon 
fetal prognosis whether seen early or late in monitored 
labor (Table V). Variable periodic accelerations were 
much more frequent and were often associated with 
concomitant variable decelerations when seen in the 
first 30 minutes of monitoring (235/358) (Table V). 
Moreover, of the 123 remaining tracings with periodic 
variable accelerations in the first 30 minutes of moni- 
tored labor, 43.1% also showed concomitant variable 
decelerations later in labor. . 

Complete absence of either sporadic or periodic ac- 
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Table ПІ. ЕНК patterns in first and last 30 minutes of шашын: FHR variability and Apgar scores < 7 * 
at 1 and 5 minutes 






Amplitude: 
6-25 bpm (normal) 1,516 16.2 
0-5 bpm 
All 437 34.5* 
Uncomplicated 67 20.9 
* Complicated 370 37.0* 
0-2 bpm Г 
АП 67 67.2% 
Uncomplicated 2 50.0 
Complicated 65 , 67.7* 
. 8-25 bpm 
All 370 28.6* 
Uncomplicated 65 20.0 
Complicated 305 80.5* 
>25 bpm ; ; 
All 43 . 16.3 
Uncomplicated ` 27 7.4 
Complicated 16 31.3 
Frequency: 
> борт (normal) 1,931 19.5 
= 6 opm 
All 65 . 43.1* 
Uncomplicated 18 23.1 
Complicated 52 48.1* 
< 8 opm 
Alt 13 53.8 
Uncomplicated 0, 0 
Complicated 13 53.8 
3-6 opm 
All 52 40.4* 
Uncomplicated 13 23.1 
Complicated 39 46.2* 


жр < 0.05 when compared to normal values. 


Apgar score <7 






2.6 1,323 144 21 
10.3* 551 32.1* 9.1* 
3.0 36 13.9 2.8 
1L6* . 515 33.4* 9.5* 
35.8* 81 63.0* 33.0* 

0 2 0 0 
36.9* 79 64.6* 34.9% 
5.7* 470. 26.8* 4.9 
3.1 34 14.7 9.9 
6.2* 436 97.8% 5.0% 
2.3 122 30.3* 6.6* 

0 94 8.3 0 
6.3 98 35.7% 8.2% 
3.6 1,903 19.2 3.4 
26.2* 93 40.9* 93,7% 
77 27 14.8 3.7 
30.8* 66 51.5* 31.8* 
38.5 16 68.8 56.3 
0 0 0 0 
38.5 16 68.8 56.3 
93.1% 77 35.1% 16.9* 
74 27 14.8 3.7 
98:9* 50 46.0% 94.0% 


Table IV. Prediction of low Apgar score («7) by decreased oscillatory amplitude in association with 


normal and reduced oscillatory frequency 





Amplitude 


0-5 bpm with frequency > 6 opm 398 33.4 
0-5 bpm with frequency < 6 opm 39 46.2 


i Apgar score <7 
1 min (%) 5 min (96) 






Last 30 min. 





Apgar score « 7 






5 min. (96) 


501 32.1 9.1 
aos |. 80 46.0* 24.0* 


*p « 0.05 compared to reduced amplitude with normal frequency. 


celerations was rare and was associated with a highly 
unfavorable fetal outcome (Table V). 

Sporadic decelerations of the type "dip 0" were ob- 
served in 167 of tracings in the first 30 minutes, the 
majority of which (66.5%) were noted to develop vari- 
able decelerations sometime later in labor. This associ- 
ation is statistically significant (p < 0.05) and accounts 
for the increased number of low 1 minute Apgar scores 
associated with “dip 0” in early monitored labor. When 


“dip 0” in edrly monitoring was not associated with 
variable decelerations or other FHR alterations and 
when it was seen only in the last 30 minutes of monitor- 
ing, there appeared to be no adverse effect upon fetal 
prognosis (Table VI). 

Prolonged sporadic decelerations were observed in 
55 tracings. Supine hypotension was present in 17 
cases; epidural anesthesia, in four cases; manipulation 
of the fetus, in six cases; and maternal eclamptic 
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* Table V. FHR patterns in first and last 30 minutes of monitoring: Accelerations and Apgar 
. Scores < 7 at 1 and 5 minutes. - 


Apgar score < 7 
1 min. (96) 5 min. (96) 


Sporadic accelerations, uniform and variable: 







Last 30 min. 











Apgar score < 7 


5 min. (%) 


225/30 min. (normal) 1,455 16.0 2.6 1,196 15.1 2.3 

«5/30 min. |" | 587 31.0* 8.4* 792 277.5* 6.7* 
Periodic accelerations: . 5 

Uniform 23 17.4 5.2 61 ` 18.0 3.1 

Variable 358 29.6* 5.0* 1,022 22.9* 47* . 
No sporadic or periodic 4 100.0 . 75.0 8 75.0 62.5 

accelerations 


*p « 0.05 compared with normal value. 


Table VI. FHR patterns in first and last 30 minutes of monitoring: Dip 0 and Apgar scores « 7 
at 1 and 5 minutes. І 






Last 30 min. 










Apgar score <7 


No dip 0 (normal) 1,829 19.9 4.1 1,949 20.0 4.4 
Dip 0: | ё 
Total 167 28.1% — 6.6 47 27.7 2.1 
Uncomplicated 75 24.6 2.7 21 23.8 0 
Complicated 92 35.9* 12.0* 26 30.7 3.8 


жр < 0.05 compared with normal value. 


seizure, in three cases. When the apparent cause was. · 


corrected, the FHR returned to normal and the total 
prognosis was unaffected. 

Periodic decelerations include both early and late de- 
celerations. Early decelerations are generally consid- 
ered a benign FHR alteration, but Table VII shows that 
this pattern in the first 30 minutes of monitoring was 
associated with a significant change in fetal prognosis as 
measured by the 1 and 5 minute Apgar scores. How- 
ever, the prognosis worsened only when early deceler- 
atiors were complicated by other FHR abnormalities 
and this occurred frequently. When early decelerations 
occurring in the first 30 minutes of monitoring were 
uncomplicated by other abnormal FHR patterns or 
when they occurred in the last 30 minutes of monitor- 
ing, they did not unfavorably influence fetal outcome 
(Table VII). 

Late decelerations are considered indicators of fetal 
compromise regardless of severity.'5 Table VII shows 
that this series had too few tracings of “uncomplicated” 
late decelerations for accurate statistical analysis but 
that "complicated" late decelerations predicted a sig- 
nificantly worsened fetal prognosis whether found 
early or late in monitoring. 

Variable decelerations are stated to be associated 
with cord compression апа аге composed of two 


phases, an early component from vagal stimulation and 
a late component representing a secondary hypoxic ef-. 
fect.“ In our data, the presence of variable decelera- 
tions alone, regardless of degree of severity, did not 
adversely influence fetal prognosis. However, the con- 
comitant occurrence of other FHR abnormalities with 
variable decelerations of any degree of severity did 
significantly alter fetal prognosis in an adverse manner 
(Table VII). . 

The 276 FHR patterns with var iable decelerations 
during the last 30 minutes of monitoring included 44 
patterns that would be classified as "atypical" variable 
decelerations. All 44 were also complicated by other 
FHR abnormalities and resulted in a low 1 minute 
Apgar score in 61% and low 5 minute score in 16%. 

Combined decelerations are most commonly com- 
posed of variable and, late decelerations and less often 
of early and late decelerations. We have observed 27 
tracings in the last 30 minutes where both variable and 
late patterns were found in association. In this small 
group the occurrence of low Apgar scores was greater 
than when either páttern occurred alone (Table VIT). 

Prolonged periodic decelerations in the first stage of 
labor are usually the result of uterine overstimulation 
by oxytocin infusion. We have observed 86 such cases. 
The outcome was generally favorable even with the 
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Table УП. ЕНЕ patterns in first and last 30 minutes of monitoring: Periodic decelerations and Apgar .. 
scores < 7 at 1 and 5 minutes. | ` ' 







Decelerations 


First 30 min. 


Apgar score < 7 










Periodic Р 7 | 
' None (normal) ` 1,634 17.2 3.6 594 13.0 1.9 
` Early total | - 98 30.1* 4.3 325 16.9 4.0 
Uncomplicated 22 13.6 0 54 11.1 1.9 
Complicated 71 35.2* 5.6 271 18.1 4.4 
« Latetotal > 31 51.6* 29.0 . 89 48.3* | 19.5* 
Uncomplicated . 10: 30.0 0 12 25.0 0 
Complicated 21 61.9* 42.9* 77 52.0* 19.5* 
Variable, all grades : | 
Total $ 239 33.1* 5.9* 988 23.2* 4.8* 
Uncomplicated 111: 22.5 1.8 327 | 10.7 1.8 
‘Complicated 7128 42,2 9.4% 661 . 29.3* 6.2* 
Variable, mild and moderate ‹ 
Total 225 31.6* 4.9* 712 17.3* | 3.4% 
Uncomplicated 107 22.4 1.9 272 ‚10.6. 1.8 
Complicated 118 39,8* 7.6* 440 21.4* 4.8* 
Variable, severe and atypical 
Total 14 57.1 21.4 276 38.4* . 8.3* 
Uncomplicated 4 25.0 0 55 10.9 1.8 
Complicated 10 . 70.0 80.0 221 . 45.2* 10.0*. 
Variable and late combined 3 100.0 33.3 27 55.6* І 22.9% 
Early and late combined | 0 0 0 9 444 11.1 
Prolonged 86 : 16.3 4.7 48 28.4* 4.2 


*p « 0,05 compared with normal value. 


recurrent episodes (as often as 11 times in one tracing). 
A total of 48 cases occurred in the second stage of 
labor. It is likely that rapid descent of the fetal head 
with sudden head compression was responsible for 
some of these FHR changes. In 18 cases cord compres- 
sion was likely as there were concomitant variable de- 
celerations or a tight nuchal cord at birth. The sig- 
nificant increase of low Apgar scores associated with 
prolonged periodic decelerations in the last 30 minute 
portion of FHR tracings is largely due to the formation 


of prolonged deceleration by merging of severe vari- . 


able or laté decelerations in 22 cases (Table VII). 


Comment 


No single FHR pattern when found alone could be 

` demonstrated as having a statistically, significant ad- 
verse effect upon fetal prognosis. No definite statement 
can be made regarding marked tachycardia, amplitude 
of oscillations of 0 to 2 bpm, frequency of oscillations 
less than 3 opm, or late decelerations, as they generally 
occur with other FHR abnormalities and did not occur 
in isolation frequently enough in this series to allow 
statistical evaluation. | 
Previous investigators have had difficulty demon-. 
strating a clear relationship between FHR abnor- 
malities and fetal compromise. Of all FHR patterns, 


late decelerations are most widely accepted as repre- 
senting "fetal distress." However, the correlation be- 
tween the occurrence of late decelerations and fetal 
acidosis or low Apgar scores is less than satisfactory. 
Saling?? found acidosis (pH < 7.2) in 20%, and Tejani 
and associates,”! found acidosis in only 17% of fetuses 
demonstrating this pattern. Furthermore, 63% of 
fetuses with late deceleration patterns in the series of . 
Tejani and associates" had 1 minute Apgar scores 
greater than 6. Similar data have been reported by 
others.” 16, 22-26 " 
Further clarification of this issue has been pursued 
by giving consideration to the duration and severity of 
the hypoxic insult since late decelerations are thought 
to reflect transient episodes of hypoxia but not neces- 
sarily fetal depression." When other factors were con- 
sidered, associations were described between the fre- 
quency of decelerations,’» 28: 25 total deceleration 
area,” lag time,” °° and severity’® with fetal acidosis 
and low Apgar scores. Differences in interpretation 
and prognostic significance also exist regarding early 
versus late decelerations. In order to differentiate type 
I from type П dips, Caldeyro-Barcia and co-workers!* 
utilized a lag time of 18 seconds which has been chal- 
lenged by Chik? who concluded that lag time mea- 
surements alone were not a sufficient condition for the 
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“Table VIII. Uncomplicated and complicated "normal" FHR patterns in first and last 30 minutes of 


. mon: rng and Apgar scores < 7 at | and 5 minutes. 





Normoccrdia: ` 
m Uncomplicated 1,146 14.3 
Complicated 736 26.2* 
Amplitude 6-25 bpm: 
Unccmplicated 1,079 12.2 
Complicated 437 26.7* 
Frequency 7 6 opm: : 
Uncomplicated 1,133 14.2 
Complicated 798 27.0* 
Accelerations > 5/30 min. 
Uncomplicated 945 13.2 
Complicated 510 21.2* 
No decelerations: : 
Uncomplicated 1,025 13.3 
Complicated 609 23.8% 


Apgar score <7 







Last 30 min. 





Apgar score <7 








2.1 425 12.2 1.4 

6.0* 1,100 19.8* 4.9* 

2.0 889 12.0 1.3 

4.1* 934 15.3 2.5 . 
2.0 398 12.1 13 

5.8* 1,505 21.1* 3.9* 

2.1 334 12.6 1.2 

3.5 862 16.0 2.8 

2.1 86 11.6 0 

6.1* 508 13.2 2.2 





*p < 0.05 compared with uncomplicated FHR patterns,, 


determination of fetal distress. Goodlin*! has ques- 
tioned the importance of separating early or variable 
decelerations from late decelerations. He concluded 
from animal experiments that only decelerations asso- 
dated with fetal hypotension are ominous and these 
are characterized by gradual onset, longer duration, 
and often delayed recovery of the FHR. 

Our data indicate that no single abnormal FHR pat- 
tern alone permits the determination of fetal: prog- 
nosis. However, when found in combination with 
others, even patterns considered benign, such as early 
decelerations, normocardia, normal FHR variability, 
and absence of decelerations, have prognostic impor- 
tance (Tables VII and VIII). A combination of factors, 
such as late decelerations plus decreased FHR variabil- 
ity, has been demonstrated as being more ominous 
than late decelerations alone.? Furthermore, a "predic- 

` tion system" based upon FHR baseline changes and 
periodic changes has yielded improved predictability of 
1 and 5 minute Apgar scores.?5 


Semiquantitative analysis of antepartum FHR pat- 


. terns such as that of Kubli*® based upon late decelera- 


tions and-reduced amplitude of oscillations and the 
scoring system introduced by Hammacher and associ- 
ates,?* in 1974, and Fischer and associates, in 1976, 
are attractive concepts as they consider multiple factors 
rather than isolated patterns. Krebs and Petres? from * 


this institution recently summarized their experience 
_ with a scoring system for antenatal FHR monitoring 


using a modification of Fischer's method and demon- 
strated greater predictability of outcome than by using 
a single FHR criterion. That study demonstrated the 
value of concomitant evaluation of multiple factors in a 
single FHR tracing and the present study demonstrates 
the failure of any single factor evaluated in labor as an 
accurate predictor of fetal outcome. It seems logical to 
conclude that construction of a scoring system that 
would allow multifactorial analysis of the FHR tracing 
in labor would be worthy of investigation. The results 
of that study will be the basis of a subsequent report. 
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Tate tracings 


Ж Mültifactorial analysis of intrapartum fetal heart | 


The first 30 minutes and the last 30 minutes of 1,996 intrapartum FHR tracings were analyzed for 
baseline FHR, variability (amplitude and frequency of oscillations), accelerations, and decelerations. 


A modified FHR scoring system incorporating these FHR features was employed. According to the 


association between various FHR scores and the incidence of low Apgar scores, FHR patterns were 
grouped into three basic categories with distinct prognostic significance: (1) normal FHR patterns, 


(2) compensated distress patterns, and (3) decompensated distress patterns. It is concluded that 


the prognostic significance of FHR tracings is increased by incorporating several FHR monitoring 


criteria in the analysis. 


UTERINE CONTRACTIONS are known to be associated 
with reduced uteroplacental perfusion and decreased 
oxygenation of fetal blood even in normal labor." * The 
ability of the fetus to tolerate the hypoxemia will de- 
pend upon factors such.as nutritional status of the 
fetus, severity and duration of the hypoxic insult, and 
number and frequency of episodes of hypoxemia? 
Numerous investigators of the pathophysiology of 
FHR changes in human and animal fetuses have shown 
that alterations of fetal Ро, correlate well with altera- 
tions іп ЕНЕ? + 5 6 Under clinical conditions, the 
overwhelming majority of compromised fetuses will 
reflect their status during labor by some abnormality in 
FHR patterns.” On the other hand, abnormal FHR pat- 
terns are also observed in apparently uncompromised 
fetuses who are vigorous at birth.“ During labor, al- 
terations in fetal hemostasis may be verified by pH de- 
terminations from fetal scalp blood when cervical dila- 
tation has progressed sufficiently. Identification of fetal 
distress early in labor, however, has to rely entirely on 
the analysis of FHR tracings. There is uncertainty as to 
the reliability of specific FHR patterns in indicating 
when fetal "stress" has progressed to a point of fetal 
"distress"? In previous work from this institution, it 
was determined that analysis of antepartum testing by a 
multifactorial scoring system increased its reliability.” 
Further study analyzing individual FHR abnormalities 
occurring during monitored labor failed to show clear 
predictive value for fetal prognosis by any single pat- 
tern." In this study we have investigated the possibility 
that a multifactorial FHR analysis might improve the 
prognostic significance of normal and abnormal FHR 
patterns, both early in labor and, immediately prior to 
delivery. 


Material and methods 


A total of 1,996 FHR tracings were previouslv stud- 
ied to determine the reliability of individual FHR pat- 


4 


terns in predicting fetal outcome. The criteria for 
selection, patient population, and technique of moni- 
toring were previously described.“ These 1,996 ЕНЕ 
tracings were again utilized for the present study to 
determine if assessment of multiple factors present in 
the first and last 30 minutes of monitoring would pro- 
vide a better correlation with fetal outcome. 

Determinations of pH from fetal scalp blood ob- 
tained according to the principles outlined by Saling’® 
were available in 61 patients. The first 30 minutes of 
FHR tracings prior to delivery were analyzed for 
baseline FHR, amplitude of oscillations, frequency of 
oscillations, accelerations, and decelerations. In order 
to exclude FHR patterns that are prognostically mean- 
ingless (e.g., transient FHR alterations), consideration 
was given to the pattern that was present for over 50% 
of the time of the evaluated 30 minute portion of each 
FHR tracing. According to our FHR scoring system 
which was a modification of the system of Fischer and 
associates? (Table I), 0 to 2 points were attributed tc 
each of the FHR changes. A total score of 10 could be 
obtained: 

The patients’ records were then reviewed and per- 
tinent information was charted and computerized, 
Statistical Analysis System programs were utilized for 
data retrieval. Results were tested for statistical sig- 
nificance by means of chi-square statistics which were 
corrected for continuity. А 

Definition and prognostic value of individual FHR 
patterns were the subject of our previous report. 


ГА 


Results 


The association of FHR tracing scores of the first 80 
minutes of monitored labor with mean 1 апа 5 minute 
Apgar scores is shown in Table II. Similarly, Table III. 
displays the association of FHR tracing scores of zhe 
last 30 minutes of monitored labor with the mean 1 and 
5 minute Apgar scores. In both tables, the mean Apgar 
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І « 1 í бо ^ 
Table I. FHR scoring system for internal FHR monitoring. For each of the listed criteria 0 to 2- ‚ * 
points may be given so that a score of 0 to 10 may be obtained . . 


Baseline FHR (bpm) «100 
Tel <- >180 
Variability: Е 
Oscillatory am- «3. 
plitude (bpm) 
Oscillatory fre- «3 
quency (opm) 
Accelerations/30 min. 0 
` Decelerations Late 


Severe variable 
Atypical variable 









FHR score 


4 10 1.60 1.90 
5 13 2.62 1.85 
6 41 4.80 2.55 
7 92 6.29 '2.03 
8 330 7.02 1.70 
9 364 7.22 | L54 
10 1,146 7.56 1.38 
Total А 1,996 


SD: Standard deviation; SEM: standard error of the mean. 


1 min. Apgar score 


` 120-160 


100-119 : 
161-180 ер 
8-5 ' 6-25 
>25 
3-6 >6 
Periodic 25 Sporadic 
1-4 Sporadic 
Mild variable None 


Moderate variable Early decel. 


Dip 0 


. Table II. First 30 minutes of monitoring: FHR scores and Apgar scores at 1 and 5 minutes 





5 min. Apgar score 


0.60 4.00 2.98 0.94 
0.51 ' 4.85 2.54 0.71 
0.40 6.98 2.28 0.85 
0.21 8.36 1.36  . 0.14 
0.03 8.70 1.16 0.06 
0.08 ' 891 ` 1.02 0.05 
0.04 9.08 0.92 0.03 


. Table IXI. Last 30 minutes of monitoring: FHR scores and Apgar scores at 1 and 5 minutes 


1 min. Apgar score 


5 min. Apgar score 





2 4 0.50 0.58 
3 5 2.20 2.28 
4 16 2.56 1.97 
5 46 i 3.96 2.20 
6 ` : 174 5.87 2.05 
7 380 -> 7.07 1.48 
8 463 7.51 1.22 
9 481 7.70 1:975 
10 425 7.72 1.41 
Total 1,994* 





*Does not include 1 FHR score of 0 and 1 FHR score of 1. 


scores increase in a direct relationship with the FHR 
tracing scores. The mean Apgar scores associated with 


each FRH tracing score of the last 30 minutes is higher ` 


than the Apgar scores associated with the FHR tracing 
scores of the first 30 minutes. | 

In Fig. 1, the association between FHR tracing scores 
and low Apgar scores is graphically displayed. The 
curves are divided into three sections: À score of five or 
less correlates with a high incidence of low Apgar 
scores. The prognosis is better with FHR scores of 6 or 


`7. With ЕНЕ scores of 8, 9, or 10, the number of 5 


0.29 2.50 1.78 0.87 
1.02 5.00 2.65 1.18 
0.49 5.63 ' 2.50 0.63 
0.32 6.78 2.34 0.35 
1.56 8.17 L87 - 0.10 
0.08 8.73 1.11 0.06 
0.06 9.01 0.87 0.04 
0.06 9.17 0.88 0.04 
0.07 9.16 0.86 0.04 


minute Ápgar scores less. than 7 approaches 0% 
whereas the number of ] minute Apgar scores less than 
7 remains above 10%. 

Tables IV and V summarize the incidence of low 
Apgar scores in each of the scoring categories derived 
from Fig. 1. The difference of low Apgar scores asso- 
ciated with each FHR scoring category is , Statistically 
significant (p « 0.001). 

In Table VI, the correlation between FHR tracing 
scores and mean pH values with their standard devia- 
tions is shown. Fig. 2 displays these figures graphically.. 
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Fig. 1. Association between FHR scores for the first and last 30 
minutes of monitoring and Apgar scores «7 at 1 and 5 min- 
utes. The percentage of patients delivered of infants with 
Apgar scores «7 is shown for each FHR score of both the first 
and last 30 minutes of recording. | 


Table IV. First 30 minutes of monitoring: FHR 
scores and Apgar scores < 7 at 1 and 5 minutes 






- 1 min. Apgar 
score <7 








score < 7 





FHR score 


Abnormal (x5) 28 23 
"Suspicious" (6,7) 133 


Normal (#8) 
Total 


1,840 316 17.1 49 2.7 
1,996 404 20.2 86 4.3 


*p < 0.001 compared to normal value. 


FHR tracing scores of 5 or less correlate with fetal 
acidosis; scores of 6 and 7, with preacidosis; and scores 
of 8, 9, or 10, with normal fetal pH values. І 


Comment 


Reduced perfusion of the intervillous space associ- 
ated with uterine contractions causes hypoxemia and 
decelerations of the FHR only if the Po, descends 
below the critical level of 17 to 19 тт Hg” " This 
concept provides the basis for antepartum stress test- 
ing. À fetus that does not exhibit late decelerations tol- 


«чь SminuteApgar scorecT ` 


© scores and Apgar scores < 7 at 1 and 5 minutes 


5 min. Apgar ` 


Intrapartum FHR monitoring. П 775 


ГД 
n^ 
DECOMPENSATED | COMPENSATED 


DISTRESS DISTRESS NO DISTRESS 








74 


73 
МО ACIDOSIS 
PRE-ACIDOSIS 
7.2 
ACIDOSIS 
x 
a 
7. 
7.0 
6.9 


ог з а 5/6 тів 9 о 


ABNORMAL SUSPICIOUS NORMAL 
FHR SCORE FHR SCORE FHR SCORE 


| Fig. 2. FHR scores and fetal scalp pH. pH mean (+1 SD) is 
shown for each ЕНК score. 


Table V. Last 30 minutes of monitoring: FHR 






1 min. Apgar 
score « 7 


5 min. Apgar 
score <7 






FHR score 


89.0* 35 
32.5* 32 5.8* 
1,369 159 11.6 19 


1 
1,996 404 202 86 4.8 


Abnormal (x5) 73 65 
"Suspicious" (6,7) 554 180 
Normal (28) 


Total 





*p < 0.001 compared to normal value. 


erates the stress of uterine contractions well, whereas 
the occurrence of late decelerations is thought to indi- 
cate hypoxia and a possibly compromised fetus.!? !9 
Nonstress testing is based upon the assumption that a 
fetus with good "reserve" exhibits accelerations and 
oscillations of the FHR in response to fetal movement 
and to central nervous system activity modified by угра] 
stimuli from breathing activities, etc.!* 20772 

A system combining evaluation of features of both 
stress and nonstress tests has proved to be more valu- 
able than either test alone. We have recently described 
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Table VI. FHR scores and fetal scalp pH 


2 


3 3 7.06 3.09 
4 4 7.16 0.06 
5 7 7.18 C.07 
6 13 7.21 C05 
7 15 7.96 C04 
8 8 7.30 004 
9 6 7.32 : 004 
10 5- 7.33 0 03 
Total 61 ` 


our experience with the clinical application of г FHR 
scoring system, demonstrating that quantitative 2valu- 
ation of antepartum FHR tracings allowed an estima- 
tion of fetal outcome better than that of any abnormal 
antepartum pattern alone. Other authors have sound 
that the significance of late decelerations was greater 
when consideration was given to variability and accel- 
erations.” Similar observations have been reported 
from ЕНЕ tracings obtained during labor.?/7?? There- 
fore, we believe that the systems of analysis used in 
tracings of antepartum FHR monitoring can be applied 
to intrapartum FHR monitoring. In our previous 
study, we evaluated the prognosis of individual THR 
patterns in labor and concluded’ that no single ЕНЕ 
pattern predicts adverse fetal outcome unless it oc- 
curs in combination with some other unfavorable FHR 


pattern. 


Theoretically, the severity of fetal distress corre- - 


sponds with the number of abnormal FHR changes 
occurring simultaneously in one FHR tracing. Takes 
П and ПІ demonstrate that this is the case as high ЕНЕ 
tracing scores correlate with high mean Apgar scores. 
The standard deviations, however, are too large to 
make this correlation clinically relevant. 


FHR scoring allows quantification of the magnitude - 


of abnormality of a given FHR pattern and makes pcs- 
sible a more objective comparison and categorization 5f 
FHR patterns. Fig. 1 graphically displays the correla- 
tion between low Apgar scores and FHR tracing scores. 
It is obvious that the incidence of low Apgar scores 
increases as the FHR score decreases. The difference 
between the Г and 5 minute Apgar scores reflects the 
rate of recovery from 1 minute after birth to 5 minutes 


after birth and is greatly influenced by resuscitative - 


measures and factors related to the process of birth 
such as mode of delivery or trauma. No measures o7 
control for these factors were used. This accounts for = 
relatively high number of low Apgar scores despite 


high FHR tracing scores in the last 30 minutes of moni- 


tored labor. Other factors such as severity and duration 
of hypoxia will lower not only the Apgar scores but also 
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the FHR tracing score if our assumption that the*se-" 
verity of fetal compromise correlates inversely with the 
height of a given FHR score is correct. М 
Based on the association of low 1 and 5 minute 
Apgar scores with FHR tracing scores, we have sdund 
three prognostic FHR scoring categories: (1) normal, 
score 8 to 10; (2) suspicious, 6 to 7; (3) abnormal, 0 to 5. 
A normal FHR score of 8, 9, or 10 in the first 30 
minutes of monitored labor is associated with 17.1% 
low 1 minute and 2.7% low 5 minute Apgar scores 
(Table IV). A normal FHR score in the last 30 minutes 
of labor is associated with 11.6% low 1 minute and 


` 1.4% low 5 minute Apgar scores (Table V). The rela- 


tively favorable outcome in this scoring category indi- 

cates fetal ability to resist the stress of labor (“good fetal 

reserve”). The underlying FHR pattern is classified as 

normal (no distress pattern) and usually consists of a 

baseline FHR of 120 to 160 bpm, an oscillatory 

amplitude of 6 to 25 bpm, an oscillatory frequency >6 

opm, =5 sporadic accelerations per 30 minutes, and 

absence of late or severe variable decelerations. Early 
decelerations, mild or moderate variable decelerations, 

and “dip 0” may be present. 

A "suspicious" FHR score early in labor is prognosti- 
cally less favorable. If labor is allowed to progress, 
48.996 low 1 minute and 15.896 low 5 minute Apgar 
scores are found (Table IV). Prompt delivery might 
have resulted in better perinatal outcome, a theory that 
is based upon the observation thàt the same FHR scores 
found 30 minutes prior to delivery were associated with 
only 32.5% low 1 minute and 5.8% 5 minute Apgar 
scores (Table V). The underlying FHR pattern is usu- 
ally composed of FHR changes associated with fetal 
hypoxia (late decelerations, severe variable decelera- 
tions, uniform periodic accelerations, tachycardia, or 
bradycardia). These patterns usually occur in associa- 
tion with at least some FHR patterns representing: 
“good fetal reserve” (=5 sporadic accelerations per 30 
minutes of observation time, oscillatory amplitude 6 to 
25 bpm, oscillatory frequency >6 opm). As there are 
signs of both distress and adequate fetal reserve, we 
define the FHR patterns associated with a “suspicious” 
FHR score as “compensated distress pattern.” 

An abnormal FHR score carries an unfavorable 
prognosis as demonstrated by 89.0% low 1 minute and 
48.0% low 5 minute Apgar scores even if delivery is 
achieved promptly (Table V). Prolongation of labor 
with an abnormal FHR tracing score results іп perina- 
tal outcome with 100% low 1 minute and 69.6% low 5 
minute Apgar scores (Table IV). The underlying FHR 
pattern shows the signs of hypoxia mentioned above 


. without signs of fetal reserve. We call this FHR pattern 


a "decompensated distress pattern." 


- 
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Table VII. Prognostic classification of ЕНК patterns 


o ТЕНЕ score 27 
Signs of fetal reserve Present 
Signs of fetal hypoxia Absent 
| pH 27.25 
l min. Apgar score Usually > 7 
= ^" b min. Apgar score `>7 


An acute decompensated distress pattern can be ob- 
served to develop in progression from a normal FHR 
patern via a compensated distress pattern. The fetal 


outcome may still be favorable if delivery is achieved. 
immediately. Low 1 minute but high 5 minute Apgar 


scores are then usually observed. 
Chronic decompensated distress patterns are rarely 
observed to develop from normal FHR patterns via 


compensated distress patterns. More commonly, оті-- 


nous decelerations with low variability. and lack of ac- 
celerations are already present when the use of the 
monitór is begun. Occasionally progressive bradycardia 
with a "fixed" baseline or sinusoidal oscillations repre- 
senting a terminal pattern is present. At delivery, the 
fetus is severely depressed with low 1 and 5 minute 
Apgar scores. The overall prognosis is grave with a 
high incidence of perinatal death. 

The proposed concept is further supported by the 
correlation of pH values with individual FHR tracing 
scores (Fig. 2, Table VI). Normal FHR scores were not 


associated with fetal acidosis. "Suspicous" FHR scores: 


fell into the preacidotic range. Abnormal FHR scores 
were commonly associated with acidosis. 

We conclude that either semiquantitative evaluation 

of FHR patterns by means of a scoring system or sepa- 

rate analysis of signs of fetal reserve and signs of fetal 


hypoxia would enable us to prognostically classify ab- 


normal FHR patterns. Tablé VII summarizes major 
features involved in this concept. 


The categorization of FHR tracing scores into three 


groups is based on the prognostic similarity of FHR 
tracing scores within the groups. For example, the per- 
centage of low Apgar scores associated with a score of 8 
does not differ significantly from the percentage of low 
Apgar scores associated with a score of 9 or 10. If late 
decelerations occur in an otherwise normal FHR pat- 
tern and the score is 8, the FHR pattern is classified as 
normal although by separate analysis for signs of fetal 
hypoxia and signs of fetal reserve it might be classified 


as a "compensated distress pattern." To maintain the ' 


simplicity of grading FHR patterns according to the 


^. Usually = 7 
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ЕНЕ pattern 





Decompensated distress 
6,7 «6 
Present Absent 
Present Present 
7.20-7.25 «7.20 
Often < 7 Usually « 7 
Often < 7 when acute; usu- 


ally « 7 when chronic 


FHR scoring categories, these exceptions were not 
given any consideration. 

An apparent weakness inherent in any prognostic 
grading of FHR patterns is the fact that FHR tracings 
may be classified in a manner different from that sug- 
gested by the actual fetal outcome. A great deal of dis- 
satisfaction with FHR monitoring is explained by the 
fact that there is little correlation between the occur- 
rence of individual abnormal FHR patterns and the 
incidence of fetal acidosis or low Apgar scores. !! 
Multifactorial analysis of FHR patterns allows a better 
estimation of the fetal condition and a more accurate 
estimation of the true fetal status. Fetuses that exhibit 
low 1 and 5 minute Apgar scores despite a normal ЕНК 
tracing immediately prior to delivery and following an 
atraumatic delivery are rare exceptions. Therefore, the 
diagnosis of fetal well-being can be made reliably on 


‘the basis of "normal" FHR tracings (score 8, 9, or 10). 


Fetal compromise can be. diagnosed with similar accu- 
racy only if an "abnormal" FHR tracing score (5 or less) 
is obtained. | 

Between the "normal" and "abnormal" FHR tracing 
scores we have placed the "suspicious" group (FHR 
tracing score 6 or 7). As the fetuses show signs of 
"compensation" indicative of physiologic central ner- 
vous system responses, the overall prognosis appears to 
be good and there are few associated perinatal deaths. 
Long-term follow-up studies, however, are lacking and | 
the incidence of 32.5% low 1 minute and 5.8% low 5 
minute Apgar scores in the suspicious group is not to 
be disregarded. Clearly, the value of predicting low 
Apgar scores from FHR tracings is limited. This does 
not by any means argue against FHR monitoring as the. 
association between fetal acidosis (pH = 7.20) and low 
Apgar scores is also far from 100%.” 1 27. 28, 30-32 We 
have shown that "abnormal" FHR tracing scores corre- 
late with fetal acidosis and "suspicious" FHR tracing 
scores, with preacidosis. The fetal outcome projected 
from low FHR tracing scores was not different from 
that projected from fetal acidosis; likewise, the num- 
bers of low Apgar scores associated with "suspicious" 
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ЕНЕ Bun scores in our study w were ‘similar | to those 2 


‚ associated with preacidosis i in various series.’ EE 


. Conclusions. 


1. The prognostic significance of FHR aaan may аў, e 
` be increased by incorporating : several FHR шопо | 


criteria in the analysis. 


2. Differentiation between FHR patterns represent-. - 
ing fetal hypoxia (late decelerations, severe variable de-^ 
celerations, uniform periodic accelerations, and pós- . 
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sibly bradycardia and tachycardia) and ЕНЕ pattérnf 
_ representing fetal "reserve" (variability. and sporadic 


accelerations) is clinically useful and permits thé classi- 


fication of the ЕНЕ into normal ЕНК patterns and. 
compensated and’ decompensated distress pattezns. +“ 


8. FHR tracing abnormalities are more common and 


- more frequently complicated by multiple abnormalities 


in the last 30 minutes. Therefore, the presence of a 


normal tracing early in labor does not give total assur” 
. ance that abnormality will not occur in late labor. 
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Discussion 
Dr. JAMES A. Low, Kingston, Ontario, Canada. Dr. 
Krebs and associates investigated the possibility that 
multifactorial FHR analysis early in labor and im- 
mediately prior to delivery might improve the prog- 
nostic significance of normal and abnormal FHR pat- 


terns. The analysis of the signs of fetal reserve as a` 


supplement to the analysis of “abnormal” FHR signs 
such as baseline tachycardia and bradycardia and peri- 
odic decelerations is a reasonable hypothesis and, as the 
authors noted, in keeping with recent reports in the 
literature. This discussion will address three questions 
in regard to application of this scoring system in clinical 
practice. 


As noted by Kubli and co-workers, the antepartum . 


FHR tracing is easier to interpret than the intrapartum 
FHR tracing for several reasons including less interfer- 
ence from maternal drugs. It is acknowledged that ma- 
ternal drugs, in addition to fetal sleep and fetal 
hypoxia, can reduce baseline variability.’ Decreased 
amplitude of baseline variability is one of the principal 
abnormal observations in this study, occurring in 22% 
of the tracings in the first 30 minutes and 28% of the 


tracings in the last 30 minutes. Was this loss of ` 


amplitude of baseline variability due in part to medica- 
tions administered to the mother during labor? 

It is assumed that the first 30 minutes of fetal heart 
recording was obtained at the onset of labor in the 34% 
of patients monitored electively, whereas in the remain- 
ing 66% of the patients the first 30 minutes of fetal 
heart recording was obtained with the patient in estab- 
lished labor. It would be of interest to know, if such is 


the case, how the FHR scores and their predictive ѕір-, 


nificance compared between the two groups. 

The fetal end point in this study was a low 1 and 5 
minute Apgar score. A low Apgar score not only pro- 
vides some indication of the characteristics of the fetus 


delivered but also is of predictive value in respect to the: 


subsequent occurrence of respiratory distress syn- 
drome as well as neonatal death? and is possibly pre- 
dictive of neurological impairment at 12 months of 
age? However, the mechanisms accounting for low 
Apgar scores are multifactorial. For example, in a 
study carried out in our center, five variables—the pre- 
term fetus, the growth-retarded fetus, the fetus pre- 
senting as a breech, intrapartum fetal asphyxia, and 
delivery by cesarean section—were demonstrated to be 
independently significant in relation to the occurrence 
of a low 1 minute Apgar score. Clearly it would be 
desirable that all newborn infants have a normal Apgar 
score; however, would it not be appropriate to analyze 
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` 82. Beard, R. W., Morris, E. D., and Clayton, S. G: pILet- = 


foetal capillary blood as an indicator of the condition of 
the foetus, Br. J. Obstet. Gynaecol. 74:812, 1967. 


the data in regard to the multiple variables known to 
contribute to low Apgar scores? Is it not more impor- 
tant to identify the mechanisms accounting for the low 
Apgar score since these are the factors which one must 
either avoid or treat? 

The authors have provided compelling evidence of a 


- significant Correlation between low FHR scores and low 


Apgar scores at 1 and 5-minutes. However, the practi- 
cal question is how should these FHR scores be used in 
the management of the individual patient? The issues 


- relevant to this question are highlighted by reviewing 


the other side of the coin of the data presented in this 
report. The authors noted in the introduction that in 
early labor identification of fetal distress has to rely 
entirely on the analysis of FHR tracings. However, 
FHR scores during the first 30 minutes did not predict 


‘approximately 80% of low 1 minute Apgar scores and 


approximately 60% of low 5 minute Apgar scores. On 
the other hand, the abnormal FHR scores observed in 


_156 patients during the first 30 minutes were false 


predictors of low Apgar scores in 44% of the patients at 
I minute and in 76% of the patients at 5 minutes. Simi- 


: larly, during the last 30 minutes, FHR scores failed to 


identify approximately 40% of the low Apgar scores at 
1 minute and approximately 20% of the low Apgar 
scores at 5 minutes. Again, on the other hand, the ab- 
normal FHR scores observed in 627 patients during the 
last 30 minutes were false predictors of low Apgar 
scores in 60% of the patients at 1 minute and 90% of 
the patients at 5 minutes. 

As noted, electronic FHR monitoring is becoming a 
standard part of current obstetric practice in the 
United States. Two general trends prevail: on the one 
hand, all patients in labor are screened, and, on the 
other hand, selective assessment is made of patients in 
whom the fetus has an identified risk factor. T'he pro- 
vision of such services is costly not only in resources but 
also in professional time. The views of the authors 


. would be of interest in regard to who should be re- 


sponsible for the surveillance of such systems and for 
the interpretation of the semiquantitative scoring of 
the FHR records. Several observations noted by the 
authors are relevant to this question. Abnormal FHR 
scores are not common; for example, in the first 30 
minutes only 8% and in the last 30 minutes 30% of the 
FHR scores were abnormal or "suspicious." Also 3796 
of the FHR tracings did not fulfill the criteria necessary 
for interpretation. Consideration should be given only 
to FHR variability and deceleration patterns present 
for 5096 of the time and must not include prognos- 
tically meaningless, nonpersistent patterns. Finally, five 
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observations must be niade, some of which, for exam- 


TNG рі, baseline oscillations and accelerations, may present 


problems of interpretation. 


In conclusion, I concur with the addis that hese | 


issues do not argue against FHR monitoring and en- 
dorse the principle that the systematic analysis of FHR 
data is essential for optimal prognostic classification of 
abnormal FHR patterns. 
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DR. KREBS (Closirig). Dr. Low's first question was in 
regard to the possible difference between the patients 
monitored electively and nonelectively. ‘Indeed, we 
have found differences. Data concerning these differ- 
ences will be part of a subsequent report. Briefly, the 
non-electively monitored patients had an overall out- 
come that was worse than that of those patients moni- 
tored electively. The difference would be expected be- 
cáuse of the high-risk nature of those patients moni- 
tored on an indicated basis. 


The second question refers to the ассан он ОЁ. 


drugs to the mother. One сап expect that medications 
administered to the mother will affect the fetus but 
resuling FHR changes might be varied because of 
many factors. 

Approximately 90 to:9596 of our patients were given 
medication, usually Vistaril and Demerol, given in one 
or two doses with a total amount usually net exceeding 
75 mg of either. 

Perhaps the effect of magnesium sulfate in regard to 
variability is more important. According to our data 
there is no significant difference in the occurrence of 
variability in the group of patients who received mag- 


April 1, 197 
Am. J. Obstet. Gynecél 
eg 


е . 

x х 
nesium sulfate compared to those who did not. HEW? 
ever, we have not closely analyzed the effect«of the 
dosage of magnesium sulfate or the duration of edmin- 
istration. It is our impression that the effect of *magne- 
sium sulfate upon FHR variability is very erratig and 
quite unpredictable. Decrease in variability may have 
more to do with the overall severity: of the pre- 
eclampsia or eclampsia than with the drug itself. 
Patients with severe pre-eclampsia appear to hayg a 
significantly higher incidence of reduced variability 
and a concomitant reduction in the occurrence of ac- 
celerations. 

The third question was in regard to the fetal end 
point. This was one of our primary concerns. If we had 
other end points to use we would have used them but 
the Apgar scores at 1 and 5 minutes were our parame- 
ters and they have been used consistently throughout 
the literature. We have also used pH measurements 
which appear to be a better indicator of true fetal 
status. But there is also criticism with using pH that 
fetuses who have had acidosis or preacidosis. in labor 
are not necessarily affected at the time of birth. 

In regard to the mechanism for the low Apgar score 
we have not truly been looking into this particular 
problem. 

The last question is in this regard to the clinical usage 
of the FHR scoring system despite the limitations that 
Dr. Low has pointed out. Can it be applied in everyday 
clinical practice? In hospitals where there is a high de- 
gree of awareness of the possibilities that fetal monitor- 
ing offers, it may be quite useful. The scoring system 
alerts the viewer to a variety of factors that the fetal 
heart recording leaves open for interpretation. From 


. the clinical point of view, óne should think conceptually 


by regarding decelerations, particularly late decelera- 
tions and severe variable decelerations, as indicators of 
compromise in the fetal status (hypoxia). Accelerations 
and variability should be regarded as signs of fetal re- 
serve. By looking for the signs of fetal hypoxia, on the 
one hand, and signs of fetal reserve, on the other, опе 
can obtain a better opinion of the true fetal status than 
by looking at any FHR abnormality alone. 
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Numerous human pharmacological studies have now clearly estab- 
lished that the outstanding metabolic characteristic of cefadroxil, which 


differentiates it from other presently marketed cephalosporins such 
as cephalexin and cephradine, is its prolonged duration of action. ' 
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PROLONGED DURATION 
OF ACTION 


“Numerous studies have shown that effective 
antimicrobial activity in urine is most impor- 
tant in curing urinary tract infections....a 
continuous urinary antibiotic concentration 
above the MIC of the infecting organism can 
cure the majority of urinary tract infections, 
whether of renal or bladder origin. 3 5 
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-SUSTAINED 
HIGHER URJNE LEVELS 


o Cefadroxil concentration in urine is maintained 

Wall above the MICs for all typical urinary patho- 
+» gensYor 12 hours and, in most instances, for 
18 hours? 

п «After single equivalent doses, the antibiotic con- 
centration in urine is three times higher for 
cefadroxil at 6 to 12 hours than for cephalexin? 

о The prolonged duration of action is due to a 

өе gradual urinary excretion rate compared 
to cephalexin and cephradine.'? 

о Twenty-four hours after ingestion, approximately 
93% of cefadroxil is recovered in the urine? 





Concentration (mcg/ml) 


Estimated Cefadroxil Concentrations 
in Urine for the 14-24 Hour Interval 
Following a Singlq 1000-mg Dose* 
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HIGH DEGREE 

OF SAFETY * 

3Laboratory parameters in more than 175 studies 

- im15 countries have failed to reveal any drug- 
related changes regarded as Clinically significant. 

3 In rtsne<f these studies was there any tendency 

' for cefadroxil to accumulate in the serum nor 

„ has nephrotoxicity been reported.^ 

3 DURIGEF can be used in patients with renal insuf- 
ficiency at reduced dosages (see full prescribing 
information). 

о There is evidence of partial cross-allergenicity 
between the penicillins and the cephalosporins. 

о The most frequent adverse reaction has been 
nausea. .rarely severe enough to warrant ces- 
sation of therapy. Administration with food 
decreases the chances of nausea occurring and 
does not affect absorption. 


References: 1. Henness DM, Richards D, Santella PJ, Rubinfeld J: Oral 
bioavailability of cefadroxil. a new semisynthetic cephalosporin. Clin 
Therap 1.263-273, 1977. 2. Grasso S, Meinardi G, DeCarneri |. Tamassi V 
New in vitro model to study the effect of antibiotic concentration anc 

rate of elimination on antibacterial activity Antimicrob Agents Chemother 


13:570-576. 1978. 3. Hartstein Al. Patrick KE. Jones SR. et al. Comparison 


of pharmacological and antimicrobial properties of cefadroxil and cepha- 
lexin. Antimicrob Agents Chemother 12:93-97. 1977. 4. Data on file 
Mead Johnson Pharmaceutical Division. 5. Henness DM. Richards D 
Clinical comparison of cefadroxil and cephalexin in uncomplicated 
urinary tract infection. Curr Ther Res 23:547-554. 1978 
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B.I.D. CONVENIENCE pu 
Sustained high urine levels in comparison with 
other oral cephalosporins justify a simple two- 
capsule b.i.d. regimen in urinary tract infections. 


COMPATIBILITY WITH FOOD 


Concomitant administration of DURICEF with 

food does not affect its rate or extent of absorp- 
tion. This may be helpful in diminishing potential 
gastrointestinal complaints occasionally associ- 
ated with oral cephalosporin therapy. н 


ENHANCED DOSAGE 
COMPLIANCE 


The convenient regimen of DURICEF —two cap- 
sules b.i.d., at breakfast and dinner — improves 
the chances for patient compliance and in- 
creases the likelihood of patients completing 
therapy as prescribed. 
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plus b.i.d. convenience 


DESCRIPTION: DURICEF: (cefadroxil monohydrate) is a semisynthetic cepha- 
losporin antibiotic intended for oral administration. It is a white to yellowish-white 
crystalline powder. It is soluble in water and it is acid-stable. It is chemically des- 
ignated as 7-[[D-2-amino-2-(4-hydroxyphenyl)acetylJamino ]-3-methyl-8-oxo-5- 
thia-1-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid monohydrate. It has the 
following structural formula 


|| 
HO HCNH S 


d^ NO CH 


CO.H 
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Clinical Pharmacology — OURICEF (cefadroxil monohydrate) is rapidly ab- 
sorbed after oral administration. Following single doses of 500 and 1000 mg 
average peak serum concentrations were approximately 16 and 28 mcg. /ml., re- 
spectively. Measurable levels were present 12 hours after administration. Over 
90 percent of the drug is excreted unchanged in the urine within eight hours 


“Peak urine concentrations are approximately 1800 mcg./ml. during the period 


following a single 500 mg. oral dose. Increases in dosage generally produce a 
proportionate increase in DURICEF urinary concentration. The urine antibiotic 
concentration was maintained well above the MIC of all typical urinary patho- 
gens for 12 hours and, in most instances, for 18 hours 


MICROBIOLOGY: /n vitro tests demonstrate that the cephalosporins are bac- 
tericidal because of their inhibition of cell-wall synthesis. DURICEF is active 
against the following organisms in vitro: 
Escherichia coli 
Proteus mirabilis 


Note— Most strains of Enterococci (Streptococcus faecalis and S. faecium) 
are resistant to DURICEF. It is not active against most strains of Enterobacter 
species, Р morganii, and P vulgaris. It has no activity against Pseudomonas 
or Herella species. 


Disc Susceptibility Tests— Quantitative methods that require measurement of 
zone diameters give the most precise estimates of antibiotic susceptibility. One 
recommended procedure (CFR Section 460.1) uses cephalosporin class disc for 
testing susceptibility: interpretations correlate zone diameters of this disc test 
with MIC values for DURICEF. With this procedure, a report from the laboratory 
of "resistant" indicates that the infecting organism is not likely to respond to ther- 
apy. A report of "intermediate susceptibility" suggests that the organism would 
be susceptible if the infection is confined to the urinary tract, as DURICEF 
produces high antibiotic levels in the urine 

INDICATIONS: DURICEF (cefadroxil monohydrate) is indicated for the treat- 
ment of urinary tract infections caused by E. coli, P mirabilis. and Klebsiella 
species 

Note— Culture and susceptibility tests should be initiated prior to and during 
therapy. Renal function studies should be performed when indicated 
CONTRAINDICATION: DURICEF (cefadroxil monohydrate) is contraindicated 
in patients with known allergy to the cephalosporin group of antibiotics 
WARNING: IN PENICILLIN-ALLERGIC PATIENTS, CEPHALOSPORIN 
ANTIBIOTICS SHOULD BE USED WITH GREAT CAUTION. THERE IS 
CLINICAL AND LABORATORY EVIDENCE OF PARTIAL CROSS- 
ALLERGENICITY OF THE PENICILLINS AND THE CEPHALOSPORINS, 
AND THERE ARE INSTANCES OF PATIENTS WHO HAVE HAD REAC- 
TIONS TO BOTH DRUGS (INCLUDING FATAL ANAPHYLAXIS AFTER 
PARENTERAL USE). 


Klebsiella species 


Any patient who has demonstrated a history of some form of allergy. particularly 
to drugs, should receive antibiotics cautiously and then only when absolutely 
necessary. No exception should be made with regard to DURICEF (cefadroxil 
monohydrate) 

PRECAUTIONS: Patients should be followed carefully so that any side-effects 
or unusual manifestations of drug idiosyncrasy may be detected. If a hypersensi- 
tivity reaction occurs, the drug should be discontinued and the patient treated 
with the usual agents (e.g., epinephrine or other pressor amines, antihistamines, 
or corticosteroids) 

DURICEF (cefadroxil monohydrate) should be used with caution in the presente 
of markedly impaired renal function (creatinine clearance rate of less than 

50 ml/min/1.73 М). (See Dosage and Administration.) In patients with known or 
suspected renal impairment, careful clinical observation and appropriate labora- 
tory studies should be made prior to and during therapy. 

Prolonged use of DURICEF may result in the overgrowth of nonsusceptible or- 
ganisms. Careful observation of the patient is essential. If superinfection occurs 
during therapy. appropriate measures should be taken. 

Positive direct Coombs tests have been reported during treatment with the 
cephalosporin antibiotics. In hematologic studies or in transfusion cross- 
matching procedures when antiglobulin tests are performed on the minor side or 
in Coombs testing of newborns whose mothers have received cephalosporin an- 
tibiotics before parturition, it should be recognized that a positive Coombs test 
may be due to the drug. 

USAGE IN PREGNANCY: Although no teratogenic or anti-fertility effects were 
seen in reproductive studies in mice and rats receiving dosages greater than the 
normal human dose. the safety of this drug for use in human pregnancy has not 
been established. The benefits of the drug in pregnant women should be 
weighed against a possible risk to the fetus. 

ADVERSE REACTIONS: Gastrointestinal— The most frequent side-effect has 
been nausea. It was infrequently severe enough to warrant cessation of therapy. 
Administration with food decreases nausea and does not decrease absorption 
Diarrhea and dysuria have also occurred. 

Hypersensitivity— Allergies (in the form of rash, urticaria, and angioedema) 
have been observed. These reactions usually subsided upon discontinuation of 
the drug 

Other reactions have included genital pruritus, genital moniliasis, vaginitis, and 
moderate transient neutropenia 


DOSAGE AND ADMINISTRATION: DURICEF (cefadroxil monohydrate) is acid 
stable and may be administered orally without regard to meals. Administration 
with food may be helpful in diminishing potential gastrointestinal complaints oc- 
casionally associated with oral cephalosporin therapy 

Adults— The usual adult dose is one g. (two 500 mg. capsules) two times per 
day for patients with normal renal function. In patients with renal impairment, the 
dosage of cefadroxil should be adjusted according to creatinine clearance rates 
to prevent drug accumulation. The following schedule is suggested. In adults, 
the initial dose is 1000 mg. of DURICEF (cefadroxil monohydrate) and the main- 
tenance dose (based on the creatinine clearance rate [ml/min/1.73M?]) is 

500 mg. at the time intervals listed below 


Creatinine Clearances Dosage Interval 


0-10 ml/min 36 hours 
10-25 ml/min 24 hours 
25-50 ml/min 12 hours 


Patients with creatinine clearance rates over 50 ml/min may be treated as if they 
were patients having normal renal function 

Children— Dosage and safety have not yet been established in children. 

HOW SUPPLIED: DURICEF  (cefadroxil monohydrate) capsules 500 mg. for 
oral administration in an opaque maroon cap and opaque white body No. O hard 
gelatin capsule. On each half capsule printed in black is "MJ" and "500." Avail- 
able in bottles of 24 capsules (NDC 0087-0784-41) and 100 capsules (NDC 
0087-0784-42) U S Patent Re— 29.164 
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Total and ionic calcium, magnesium, phosphorus, albumin, and immunoreactive parathyroid 
hormone (iPTH) and calcitonin (iCT) were measured in serum or plasma from 30 women throughout 
pregnancy (beginning before 12 weeks' gestation) and the puerperium. Total calcium levels declined 
during gestation, paralleling a progressive fall in albumin concentration, whereas ionic calcium 
values declined only very slightly. Although iPTH levels in early pregnancy were lower than 
postpartum values (suggesting that iPTH may decline initially following conception), the major 
portion of gestation was characterized by progressively increasing concentrations which at term 
averaged 53% above early pregnancy levels and 33% above puerperal values. Thus, the principal 
adjustment during pregnanoy is "physiologic hyperparathyroidism" which acts to preserve maternal 
homeostasis by maintaining the concentration of calcium ions in extracellular fluid in the. presence of 
expanding fluid volume, increased renal function, and placental transfer. iCT levels were not 
affected consistently by pregnancy and exhibited highly variable patterns; half of the subjects 
demonstrated an increase during the first and second trimesters ànd then a decline in the third 
trimester and the remaining half was equally divided between those with no change and those with 
progressively falling levels. (AM. J. OBSTET. GYNECOL. 133:781, 1979.) 


CaLC1iUM, the fifth most abundant element in the 
' human body, serves a variety of vital functions. In ad- 
dition to providing skeletal strength, it plays essential 
roles in such widespread physiologic activities as muscle 
contraction, neural transmission, blood coagulation, 
membrane transport, and enzyme activity. Calcium 
metabolism consists in essence of a number of intricate 
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and interrelated mechanisms which normally operate 
in concert to maintain the concentration of calcium 
ions in extracellular fluid within narrow physiologic 
limits. In addition to calcium itself, other minerals such 
as magnesium and inorganic phosphate are involved. 
Humoral control is exerted by parathyroid hormone 
(PTH) and calcitonin (CT) which stimulate and inhibit, 
respectively, bone resorption and thereby control the 
serum calcium level. 

Pregnancy entails a number of physiologic events 
with implications regarding calcium metabolism —the 
extracellular fluid volume expands, the glomerular fil- 
tration rate increases, and calcium is removed from the 
maternal system by transfer to the fetus. These mech- 
anisms, all of which would tend to promote lowering of 
the maternal calcium concentration, present the preg- 
nant woman with the imperative of maintaining levels 
within the narrow range necessary to preserve homeo- 
stasis. 

As indicated by a recent review, the nature of ma- 
ternal physiologic adjustments in calcium metabolism 
have not been defined with precision. In part, this 
likely reflects a lack, at least until recently, of sensitive 
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Fig. 1. Mean (SD) levels of Ca, Ca**, Mg, and A during 
pregnancy. and the puerperium. 


and m techniques of assay. F either previous re- 
ports have tended to involve cross-sectional study 
and/or to be limited to measurement of only one or two 
components. | І 

The aim of the present investigation was to charac- 
terize maternal adjustments in calcium metabolism by 
measuring blood levels of calcium, other involved min- 


erals, and calcium-regulating hormones longitudinally . 


throughout normal pregnancy and the puerperium.: 


Methods 


Subjects. The study population consisted of 80 
women, ranging in age from 19 to 38 years, receiving 
obstetric care at the University of Iowa Hospitals and 
Clinics. Twenty were nulliparous and 10 had had one 


or two previous term births. All patients experienced . 


uncomplicated pregnancies of durations between 38 
and 42 weeks from the onset of the last menstruation: 
Twenty-six were delivered vaginally following normal 
labor and four were delivered by cesarean section (two 
for dysfunctional labor and two as elective repeat pro- 
cedures.) All infants were normal at birth and weighed 
between 2.68 and 4.35 kg. Twenty women breast-fed 
their infants through at least the first 6 weeks post par- 
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tum. Nine women took oral contraceptives during Me _ 
puerperium and the remainder employed Monho . 
monal means of contraception. 

Blood samples were collected by antecubital veni- 
puncture at 8:00 a.m. following an overnight fast. THe 
initial samples were obtained on entry into the study 
before completion of 12 weeks from the onset of the 
last menstruation and subsequent samples were -col- 

ade 
lected at intervals of 4 weeks throughout the remainder 
of gestation, on the third post partum day, and during 


_ the sixth post partum week. Thus, each subject served 


as her own nonpregnant control. 

Laboratory techniques. Blood samples were drawn 
into vacuum tubes, one containing heparin and one 
without additives. Heparinized specimens were cen- 
trifuged immediately in the cold (3,000 rpm for 10 
minutes) and the plasma was separated and frozen for 
subsequent measurement of immunoreactive calcitonin 
(icT). 3lood in plain vacuum tubes was allowed to clot 
at room temperature for 1 hour, then centrifuged. 
With the use of techniques? to maintain anerobic con- 
ditione, a serum aliquot was aspirated for determina- 
tion of ionic calcium (Ca*?) activity; another aliquot was 
obtained for measurement of total calcium (Ca), mag- 
nesiura (Mg), phosphorus (P), and albumin (A) concen- 
tratior.s, and the remaining serum was frozen for later 
assay cf immunoreactive parathyroid hormone (iPTH). 

Cat? activity was measured with a calcium flow- 
through electrode (Model 99-20, Orion Research, 
Cambridge, Massachusetts). Ca and Mg levels were de- 
termined by atomic absorption spectrophotometry 
(Мода 303, Perkin-Elmer, Norwalk, Conn.); P, by the 
Fiske and SubbaRow colorimetric procedure’; and A, 
by a rrodification* of the Biuret reaction for total pro- 
tein and cellulose acetate electrophoresis. All chemical 
determinations were done in duplicate. 

Serum iPTH concentration was measured by a radio- 
immunoassay described in detail elsewhere,’ utilizing 
guinez pig antibovine PTH antiserum, purified bovine 
11] РТН tracer, and dilutions of a pool of human para- 
thyroid tissue culture medium as standards. This assay 
detects as little as 0.5 wl Eq of standard human para- 
thyroid tissue culture medium per milliliter serum and 
its normal range in nonpregnant adult human serum is 
3.76 to 8.56 ul Eq/ml. 

Plasma iCT concentration was ene by a radio- 
immunoassay described in detail elsewhere, utiliz- 
ing goat antihuman CT antiserum, synthetic human 
11-СТ tracer, and synthetic human CT as standards. 
This -assay detects as little as 5 pg CT per milliliter 
plasma and its normal range in nonpregnant adult 
humana plasma is 55 to 380 pg. per ml. 

The assay systems for both iPTH and iCT involved 


` 


p "Volume 133 
Number 7 


Serum ,iPTH-ul-eg/ml `° 
i e 
5 о о M со 
. 4 i 
\ di 
і 
` \ 
X 
X 
X 
\, 4 
a’ 
^ т 
\ 
\ 
\ 
\ 
\ 
£ \ 
" 1 
4 ) 
4 
r4 
4 
^ еч 
A “ 
oo 
i 1 © 
П Sg 6 
ї П 
` H 


3 
r = -0.51 
300 p = 0.19 
E 250 / 
о ` -—71 7-779. 
o. ucl ` 
© 200 Solo сеат 
5 
Е 
9 150 
а 
100 
S12 13- 17- 21- 25- 29- 33-237 за 6 wk. 


16 20 24 28 32 37 PP PP 
Duration of Pregnancy (weeks) 


Fig. 2. Mean (+SD) levels ofiPTH andiCT during pregnancy : 


and the puerperium. 


: determination in duplicate and at three dilutions of 


each sample. All specimens from a particular subject 
were analyzed in a single radioimmunoassay run in 
order to obviate interassay variability. 

The data were analyzed by calculation of correlation 
coefficients (r) and tested for statistical significance by 
Student's t test. 


| Results. 


No relationships were apparent between any of the 
indices studied and clinical features such as maternal 
age, parity, length of labor, manner of delivery, birth 
weight, lactation status, or method of contraception. 

Minerals and albumin. Fig. 1 illustrates mean (t SD) 
values for Ca, Ca*?, Mg, and A at each gestational in- 
terval and during the early and late puerperium. Ca 
levels declined progressively throughout pregnancy, 
remained low in the early puerperium, and rose to first 
trimester levels by 6 weeks post partum. The Ca level at 
term averaged 8% below the late post partum value 
(4.32 + 0.21 versus 4.70 + 0.24 mEq L), a statistically 
significant difference (p « 0.001). Mean Ca levels 
throughout gestation correlated negatively, to a highly 
significant degree, with duration of pregnancy 
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Fig. 3. Representative ІСТ patterns in individual subjects. 
Upper panel depicts one subject (of eight) with relatively con- 
stant levels. Middle panel portrays one subject (of seven) with 
progressively declining levels. Lower panel illustrates one sub- 
ject (of 15) with a midpregnancy increase followed by a late 
pregnancy decline. 


(т = —0.92; р < 0.001). The pattern of Ca concen- 
trations paralleled that of A levels and the correlation 
between the two components was highly significant 
statistically (r = 0.98; p < 0.001). 

Ca**, in contrast to Ca, exhibited relatively little fluc- 
tuation during pregnancy and did not correlate sig- 
nificantly with duration of pregnancy. The relationship 
between Ca and Cat? levels, while positive, was not 
statistically significant (r — 0.68; p — 0.06). 

Mg levels tended to fall progressively to a nadir in 
the third trimester, then rose during the last 4 to 6 
weeks of pregnancy. The negative correlation between 
Mg and duration of pregnancy was not statistically sig- 
nificant (г = —0.6l; p = 0.10). P concentrations (not il- 
lustrated in Fig. 1) generally fell during the first two 
thirds of pregnancy, reaching a nadir in the interval of 
29 to 32 weeks, which represented an average decline 
of 996 from the first trimester levels and 1396 from late 
puerperal values; thereafter, P levels rose slightly. P 
levels did not correlate significantly with gestational 
length (r = —0.48; p = 0.22). 

Table I compares mean (+SD) values for each 
trimester (considering 0 to 14 weeks as first trimester, 
15 to 27 weeks as the second trimester, and 28+ weeks 
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Table I. Mean (x SDylevels by trimester | 


Trimester of pregnancy 










. 
* 





- - - : - 6 whe 
Ca (mEq/L) 4.66 (+0.16) ` 445 (50.16%) 4.36 (+0.19*) 4.70 (+0.25) 
Ca*? (mEq/L) 2.33 (+0.07) 2.95 (0.09) ` 2.97 (+0.12) 2.81 (+0.10) 
Mg (mEq/L) 1.53 (+0.10) - 1.44 (< 0.161) 1.44 (+0.37) 1.55 (£0.13) 
P (mg/dl) 4.44 (50.681) 4.17 (£0.724) 4.13 (50.951) 4.66 (+0.74) 
А (gid). | . 4.26 (+0.35*) 3.70 (0.38%) 3.49 (+0.31%) 4.60 (£0.26) . 
iPTH (ul Eq/ml) 4.48 (51.061) 5.18 (+ 1.06) 6.06 (+ 1.20*) 5.10 (+0.76) 
iCT (pg/ml) 229 (+63) . 933 (+60) 205 (+46) 220 (+62) 


*p < 0.001 (statistically significant difference from value 6 weeks post partum). 
tp < 0.01 (statistically significant difference from value 6 weeks post partum). 
tp < 0.05 (statistically significant difference from value 6 weeks post partum). 


as the third trimester) and 6 weeks post partum. Ca 
levels of the second and third trimesters differed sig- 


nificantly from those of the late puerperium and values . 


for each trimester differed significantly from those of 
other trimesters. None of the Ca*? values during preg- 
nancy was significantly different from that of 6 weeks 
post partum, although the mean of the second trimes- 
ter determinations was significantly less than that of the 
first. In the case of Mg, second-trimester levels were 
significantly lower than puerperal ones. P levels during 
the second and third trimesters were significantly less 
than: those of 6 weeks post partum. A declined pro- 
gressively throughout gestation and the extent of 
change, both from one trimester to another and be- 
tween each trimester .and the late puerperium, was 
highly significant. 

Calcium-regulating hormones. Fig. 2 illustrates 
mean (+SD) levels of iPTH and iCT throughout gesta- 
tion and in the early and late puerperium. iPTH 
tended to increase progressively during pregnancy to a 
maximum at delivery, then to fall during the first 3 
days post partum and decline further to a lesser degree 
in succeeding weeks. This pattern, while variable in 
extent from subject to subject, was observed in all pa- 
tients. IPT'H concentration in the last sample obtained 
during pregnancy averaged 53% (+26%) above that of 
the corresponding first sample in early gestation and 
3396(::2096) above the specimen 6 weeks post partum. 
Taken as a group, the correlation between mean iPTH 
and duration of pregnancy was strongly positive 
(т = 0.98; p « 0.001) and among individual subjects 
the relationship was positive (г = 0.48 to 0.99) in all 
instances and statistically significant (p « 0.05 or more 
significant) in 29 of 30 cases. 

As indicated in Table I, iPTH levels in the first 
trimester were significantly lower, and those of the 
third trimester significantly higher, than the values 6 
weeks post partum. If it be assumed that the late puer- 


peral level reflects the state prior to pregnancy, these 
observations imply that PTH declines in early, preg- 
nancy and then rises progressively through the re- 
mainder of gestation. . 

The pattern of iCT levels (Fig. 2) was much less dis- 
tinct than that of iPTH, as indicated by the undulating 
mean line and wide standard deviations in Fig. 2. The 
reason for this variability became apparent upon 
examination of CT values in individual subjects, which 
revealed three quite different patterns illustrated in 
Fig. 3 by representative examples. Eight subjects (27%) 
exhibited no consistent change in iCT concentration, as 
portrayed in the upper panel of Fig. 3. Seven (23%) 
demonstrated progressively declining levels through- 
out pregnancy, as represented in the middle panel. 
The most frequent pattern, observed in 15 patients 
(50%) and illustrated in the lower panel, consisted of a 


‘progressive increase to a maximum in the late second 


trimester followed by a decrement to levels at term ap- 
proximating those of early pregnancy. In all instances, 
values of the sixth post partum week had returned to 
those of the first trimester. 

When grouped by trimester, iCT values for none of 
the trimesters differed significantly from those of 6 
weeks post partum (Table I). However, the mean value : 
for the third trimester was significantly less than that of 
either the first or second trimester (p < 0.01 in-each 
case). х 


Comment 


It has long been recognized that the concentration of 
total calcium in maternal serum characteristically de- 
clines during pregnancy.” 7” The present study 
confirms this relationship and indicates further that the 
decline involves principally the protein-bound portion, 
as evidenced by the very strong statistical correlation 
between Ca and A levels and the minimal degree of fall 
of Ca*? values. Previous studies of the effect of preg- 
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nancy on the Ca*? level have yielded contradictory re- 
. * . ' 13 E 14 . 
.” sults, with increasing’ and decreasing" trends noted in 
different reports, both cross-sectional investigations. 
utilizing flow-through electrode analysis. In the present - 


lóngitücinal investigation, while there appeared to be a 
decline between the first and second trimesters, the ex- 
tent was slight (averaging but 0.08 mEq/L. or 3.4%) 
and Ca*? levels did not correlate significantly with 
pregnáncy duration. Therefore, we conclude that the 
effect of pregnancy on serum Ca‘? levels is minimal. | 

Our findings with respect to Mg and P levels, gen- 
erally declining trends with a terminal rise in late 
pregnancy, are similar to those reported in previous 
studies.9: 1% 12, 15 

The hypothesis that pregnancy is accompanied by 
physiologic hyperparathyroidism was probably first 
expressed іп 1939!$ and has, in general, been con- 
firmed 5y direct PTH measurements reported over the 
past 5 years. The most detailed investigations prior to 
the present are those of Reitz and associates and 
Cushard and associates. The study of Reitz and col- 
leagues? included 150 "normal pregnant women" 
sampled cross-sectionally and in a fasting state between 
8 and 40 weeks; it noted an apparent increase in PTH 
in the first 8 weeks of pregnancy, no significant further 
change through the second trimester, and then an ad- 
ditional significant increase during the last trimester 
when levels averaged 90% above the non-pregnant 
mean. The latter" involved 70 "healthy pregnant 
women" examined cross-sectionally between 8 and 40 
weeks’ gestation and five studied sequentially begin- 
ning between 20 and 32 weeks; levels were within the 
normal nonpregnant range until the beginning of the 
third trimester when they rose progressively to reach a 
mean value at term slightly more than twice the non- 
pregnant average. Other reports/5-?! of the maternal 
PTH levels during pregnancy are limited to observa- 
tions at the time of delivery and the findings generally 
have indicated values of 50% to. 100% above nonpreg- 


nant means. In contrast, one study” reported lower - 


than normal levels at term. 

The present data differ somewhat from previous re- 
ports of maternal PTH levels with respect to timing 
and extent of change. In the first place, our findings 
that values in the first trimester were lower than late 
puerperal (i.e., nonpregnant) observations in the same 
patients suggest that РТН may actually decline shortly 
after conception. This is at odds with the findings of 
Reitz znd associates? and cannot be compared with the 
data of Cushard and co-workers! since that study in- 
cluded very few observations of less than 16 weeks' 
gestation. In any event, we found the bulk of preg- 
nancy to be characterized by progressively increasing 


' Calcium metabolism in normal pregnancy 785 


levels whereas earlier studies have suggested that the 


` increase is limited to the third trimester. Finally, our. 


findings of average increases of 3396 over nonpregnant 
values and 52% over early pregnancy levels contrast 
with earlier reported increases of approximately 100%. 

Several physiologic features of pregnancy could po- 
tentially be responsible for increased parathyroid ac- 
tivity. Plasma volume increases, particularly during the 
second trimester, and extravascular, extracellular fluid 
expands during the third ‘trimester. Glomerular filtra- 


' tion also increases, beginning relatively early in gesta- 


tion, and results in the potential for more urinary cal- 
cium loss. In this regard, a recent study? noted 
increased urinary calcium excretion in pregnancy 
which correlated significantly with creatinine clearance, 
implying a relationship with the glomerular filtration 
rate. An additional mode of calcium “loss” from the 
maternal system is obligatory transfer to the fetus 
which amounts to a total of approximately 30 g cal- 
cium,” limited mainly to the third trimester. Finally, 
estrogens may ‘be involved in view of their action in 
inhibiting PTH-induced bone resorption? and thus 
lowering serum: calcium; in this regard, we? have re- 
cently demonstrated a distinct menstrual cyclicity in 
PTH levels with higher values correlating with times of 
increasing estrogen secretion. To counterbalance all of 
the physiologic events, increasing PTH secretion would 
be an expected compensatory response to the homeos- 
tatic necessity to maintain extracellular fluid Ca*? levels 
in the narrow range characteristic of that ion. 

In addition to its primary action in maintaining Ca** 
levels, increasing PTH secretion during pregnancy 
should have several other effects. Since PTH acts on 
renal tubular cells to increase phosphate excretion, 
lowering of the serum P level, as found in this study, 
would be expected. PTH is intimately involved in vi- 
tamin D metabolism, stimulating the renal formation of 
the biologically active 1,25(OH),D3 and probably also 
potentiating its effect on gut absorption of calcium. 
Thus, enhanced calcium absorption during preg- 
nancy" may occur because of increased parathyroid 
activity. 

Despite a state of “physiologic hyperparathyroidism” 
during pregnancy, the skeleton of the pregnant woman 
seems to be maintained remarkably well. Several stud- 
ies of bone density utilizing radiographic techniques 
have generally demonstrated no loss with current or 
past pregnancy,”*-® although one report suggests that 
trabecular bone may diminish (by an average of 4.2%) 
over the course of gestation?! The mechanism prevent- 
ing excessive bone resorption by PTH is unclear. It has 
been suggested on the basis of animal studies? that 
increased CT secretion may be responsible but the 


. 
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findings of the present investigation fail to indicate that 


~ €T levels increase significantly in the pregnant woman: 


Other humoral agents potentially involved are estro- 
gen, progesterone, and human placental lactogen 
(hPL). Estrogen and PTH have generally opposite ef- 
fects on bone metabolism and levels of estrogenic 
hormones are, of course, greatly- increased during 
pregnancy. Thus, it may be that estrogen limits the 
osteolytic action of PTH while permitting its gut and 


kidney actions to continue, providing the extra calcium: - 


needed in gestation. Progesterone may be involved as 
well, in view of observations that it as well as estrogen 
inhibits bone resorption in vitro and prevents post- 
menopausal bone loss in vivo.** With respect to hPL, we 
are unaware of any data relating to its effect on bone 
metabolism. However, growth hormone, with which 
hPL shares many actions, is known to generally stimu- 
late bone formation. 

Published data regarding maternal CT levels in 
pregnancy are even more sparse than those of PTH. 
The only observations in the human are those of 
Samaan and colleagues’ 35 36 at delivery when val- 
ues approximately double nonpregnant norms were 


found. Our data reported here are quite in contrast, ` 


for we found levels in late pregnancy to be either the 
same as or lower butin any event not higher than those 
in the.same individuals post partum. The iCT patterns 
we observed during pregnancy were highly variable 
.with three general types identified. Half of the subjects 
exhibited an increase over the first half or two thirds of 
gestation and a decrement during the remainder; the 
other half was equally divided between those demon- 
strating a decline throughout pregnancy and those 
with no particular change. While the explanation of 
this variability is unclear, it may be of significance that 
the majority of subjects (22 of 30) exhibited declining 
iCT levels during the last half or third of gestation, a 
time corresponding to that in which fetal ossification 
occurs at an increasingly rapid rate. In order to meet 
these fetal demands for calcium, declining maternal 
CT secretion might represent a mechanism by which 


.. facilitated. No relationship between the type ‘of iCT 
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release of calcium from the maternal skeleton would be 


pattern and any of the other indices or any clinical 
features could be identified. 
The principal maternal physiologic adjustment In 
calcium metabolism seems to involve increasing para- 
thyroid activity. РТН levels may decline in early gesta- 
tion but in any event progressively increasing PTH 


‘secretion characterizes at least the last two thirds of 


pregnancy, enabling the pregnant woman to maintain 
essentially constant serum Ca*? levels in the presence of 
expanding extracellular fluid volume, increasing renal 
function, and transplacental calcium transfer. Ancillary 
PTH effects such as facilitating intestinal calcium ab- 
sorption and promoting urinary phosphate excretion 
favorably influence positive calcium balance. Despite 
physiologic hyperparathyroidism, the pregnant wom- 
an’s skeleton seems to be protected from excessive re- 
sorption, perhaps by the compensatory action of sex 
steroid and/or .peptide hormones. CT levels during 
pregnancy are variable and exhibit no apparent rela- 
tionship to other indices of calcium metabolism or clin- 
ical characteristics, yet their quite distinctive patterns 
suggest that this hormone may play some type of role, 
the precise nature as yet undetermined, in maternal 
physiology. 

While these data are mainly of interest in a 
physiologic sense, certain implications for the clinician 
are apparent. In the first place, diagnostic criteria for 
maternal parathyroid disease need some degree of ad- 
justment in light of the observed physiologic changes of 
gestation. Thus, a diagnosis of hyperparathyroidism in 
pregnancy, with its high incidence of complications af- 


` fecting mother, fetus, and newborn infant,?’~*! should 


be based on lower total serum calcium levels and higher 
PTH values than those used in nonpregnant individu- 
als. Moreover, our findings suggest that hypoparathy- 
roidism would be aggravated by pregnancy, a thesis 
confirmed by several reports in which the onset of 
symptomatic hypoparathyroidism occurred during 
gestation.*?-*4 
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Discussion | 
DR. A. ELMORE SEEDS, Cincinnati, Ohio. Dr. Pitkin 


and his colleagues are to be commended for providing 


us 


with the first simultaneous serial measurements of 


maternal PTH and CT hormones, total and ionic 
calcium, albumin, magnesium, and phosphorus con- 
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centrations throughout normal pregnancy and the 
puerperium. The homeostatic mechanisms acting in 
pregnancy to maintain maternal skeletal integrity and 
normal serum calcium levels while providing a staging 
area for massive calcium transfer to the fetus are com- 
plex. Due to a series of recent outstanding studies, in- 


` 
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cluding previous work by Dr. Pitkin's group, we now 
-have a better understanding of this process. . 


The present report confirms a significant increase in 
maternal PTH levels during pregnancy or а state of 
“relative hyperparathyroidism." Presumably. the os- 
teoclastic or bone resorption action of PTH is balanced 
by increased maternal estrogen levels since éstrogen is 
known to inhibit PTH and increase osteoblastic or os- 
teogenic activity. CT also increases the ratio of osteo- 
blasts to osteoclasts and was previously thought to op- 


pose the bone resorption properties of increased PTH .. 


in pregnancy. However, the present study does not 
Confirm a consistent increase in maternal levels of this 
hormone and thus the role of this polypeptide in preg- 
nancy calcium regulation is obscure. The major net re- 
sult of increased maternal PTH levels, since skeletal 
effects are inhibited by other factors, is to increase 
levels of 1,25-dihydroxy-vitamin D (increases in this 
most active form of the vitamin have recently been 
measured in our perinatal unit by Steichen and Tsang). 


These two agents in concert are then responsible for 


the large net increase in maternal calcium absorption 
across the intestine and also probably act to reduce 
renal excretion of this cation. Thus, additional calcium 
becomes available for placental transport without de- 
pleting maternal skeletal stores. 

In addition, during this period of enormous mater- 
nal calcium drain by the fetus, these metabolic altera- 
tions accompanying normal pregnancy maintain ma- 
ternal serum ionized calcium concentrations within a 
narrow range. Three physiologic changes in pregnancy 
emphasized by Dr. Pitkin contribute to lowering serum 
calcium: (1) increased maternal extracellar fluid vol- 
ume, (2) increased maternal: glomerular filtration 
which may increase renal clearance of calcium, and, by 
far the most important, (3) a large net transfer of cal- 
cium across the placenta to the fetus. By 36 weeks ap- 
proximately 150 mg/kg/day of calcium is actively trans- 
ferred against a concentration gradient from mother to 


fetus. Whitsett and associates? have recently identified a - 


calcium- and magnesium-dependent ‘adenosine tri- 


-phosphatase in human placenta that resembles a simi- 


lar enzyme in the intestinal brush border and may play 
a role in the active transport of this cation. 

These hypocalcemic physiologic changes are further 
augmented by increased maternal levels of estrogens, 
other steroids, and perhaps CT, although the present 
study questions the role of CT. Balancing these 
hypocalcemic factors are the hypercalcemic effects of 
increased maternal PTH and 1,25-dihydroxy-vitamin 
D levels. Thus, under normal circumstances, а large 
placental transfer of calcium provides mineral re- 
quirements for fetal skeletal development while mater- 
nal serum calcium and skeletal integrity are preserved 
by a corresponding increase in intestinal absorption of 
Ca** stimulated by increased maternal PTH and 
1,25-dihydroxy-vitamin D. It is of interest that during 
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periods of maternal calcium deprivation fetal calcium 


needs are still satisfied but in large part from maternal , 


bone in this abnormal situation.? + 

This interesting work stimulates the following ques- 
tions: (1) Could maternal post partum PTH levels be 
changed from normal nonpregnancy values due to in- 
creased calcium requirements of lactation? Postpartum 
values in this study used as baseline data were obtained 


Й 


іп a large number of women either breast-feedjng or, 


using oral contraceptives. (2) Is it possible then that the 
fall in PTH levels in the first trimester and relatively 
smaller rise (compared to that in previous reports) in 
PTH levels throughout pregnancy found in this study 
were due to comparison with high post partum baseline 
values? (3) What fragments of PTH molecule were 
measured with the radioimmunoassay used in this 
study? N-terminal fragments are biologically active and 
thus N-terminal antisera determinations correlate bet- 
ter with biologic activity than techniques measuring 
C-terminal fragments according to some authorities. 
These are relatively minor points but I await with 
interest Dr. Pitkin's comments. This presentation rep- 
resents only the latest in a series of thorough and in- 
formative studies from his laboratory providing us with 


а clearer picture of maternal and fetal calcium homeo- 


stasis. Unraveling this complex perinatal relationship 
remains one of the most difficult and fascinating chal- 
lenges in reproductive science and we await further 
work from this outstanding group. 
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DR.'W. №. SPELLACY, Gainesville, Florida. Dr. Pitkin 
and his associates have continued their studies of cal- 
cium metabolism in women and presented data on 30 
normally pregnant women who were prospectively and 
serially evaluated throughout gestation. They again 
demonstrated that total serum calcium falls in preg- 
riancy and that this fall parallels the decrease in serum 
albumin, a calcium-binding protein. They again found 
that the biologically active free calcium ion changes 


. very little during pregnancy. In their earlier report 


they noted a significant fall in the third-trimester free 
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ealciam level and a negative correlation with gesta- 
tional age, whereas here this was absent. My first ques- 


tion (ог. Pitkin is which set of data are correct? Were . 


diet artd supplemental calcium controlled? Were the 
two studies at the same time of year and duration of 
sunlight? Were all the subjects normal? Did the woman 
delivered of the 4,350 gm infant have diabetes? 

The: investigators also measured the two .calcium- 
regulating hormones: PTH and CT. My concern in this 


“area Welates to what does the radioimmunoassay mea- 


sure and what is the biologic significance of the values? 
There are several polypeptide species of PTH in the 
circulation and not all are active. My second set of 
questicns is: What polypeptide(s) was measured by the 
antibody? What is the precision of the assay? And do 
some of the placental polypeptides interfere with the 
assay system? While the same questions could be raised 
about the calcitonin assay, a greater concern comes 
from their reported data where the standard deviation 
approximates 3096 of the mean. Was this variability 
due to secretion changes or due to the assay itself. What 
is the coefficient of variation for this assay? The results 
of these measurements show PTH to rise in pregnancy 
while CT did not change. As in the studies of Cushard 
and associates? there was a decreased PTH level in 
early pregnancy. The PTH rise follows the hPL and 
estrogen curves of pregnancy and may well be a conse- 
quence of them for it has been shown that hPL will 
increase urinary calcium excretion and estrogen blocks 
PTH activity at the bone cell.” * 

These studies are exciting and unique. First, they 
comprehensively explore the problem of calcium regu- 
lation in serially observed, normally pregnant women. 
Second, they provide the background information for 
study of the pathologic pregnancy. My final question to 
Dr. Pitkin is does he have similar data to share with us 
on diabetic pregnancies where the neonate is prone to 
develop hypocalcemia or in toxemic pregnancies where 
magnesium treatment 'is used? These and other 
pathologic conditions such as the "leg-cramp syn- 
drome" should be exciting areas of investigation by this 
experienced research team. 
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DR. PITKIN (Closing). In regard to the effects of lac- 
tation and oral contraceptives on the values 6 weeks 
post partum, 20 of the 30 patients lactated and nine 
used hormonal contraception. There is reason to ex- 
pect some effect of lactation on calcium metabolism 
and, in particular, on the calcium- regulating hor- 
mones. There were, however, no statistically significant 
differences between lactating and nonlactating patients 
or between oral contraceptive users and nonusers when 
assayed at 6 weeks. However, I should emphasize that 
these are relatively small groups, and it is possible that 
statistical significance might be attained with larger 
numbers. PTH in lactating women was lower than that 
in nonlactating women, although not at a statistically 
significant level (p = 0.12), and it may be that this dif- 
ference would become significant with an increased 
number of subjects. If such were to prove to be the 
case, I would suspect that it reflects the relative hy poes- 
trogenic state of the lactating woman. 

Dr. Seeds’ second question involves the intriguing 
suggestion that PTH may actually fall in the first 
trimester of pregnancy. I know of no physiologic basis 
for such an effect and the suggestion is based entirely 
on the assumption, that the puerperal value reflects the 
preconceptional level. The question can only be an- 
swered by longitudinal study beginning prior to con- 
ception. 

Finally Dr. Seeds asked some technical questions 
about the assay for PT'H specifically as to what the assay 
measures. PTH exists in a number of forms with vary- 
ing degrees of biologic activity and with immu- 
noreactivity characteristics not necessarily related to 
biologic action. Two general types of assays are recog- 
nized and there are almost certainly many other vari- 
ants. N-terminal assays respond to rapidly changing 
hormone levels, and our assay system detects an eleva- 
tion in PTH within 30 minutes of edetate-induced 
hypocalcemia in the human. Therefore, it recognizes 
the N-terminal portion of the PT'H molecule. It also 
has detected, in all patients with surgically proved hy- 


. perparathyroidism studied thus far, elevated PTH 


levels, implying that it "sees" the C-terminal portion of 
the molecule. Thus, while the assay has not been 
characterized against defined portions of the PTH 
molecule, our assumption at this time is that it recog- 
nizes the entire molecule or at least that it recognizes 
major fragments indiscriminately. 

Dr. Spellacy asked about the apparent differences 
between an earlier study involving total and ionized 
calcium levels in a large group of women studied 
cross-sectionally and the present. The difference was 
simply one of numbers. The earlier study Баа 150 sub- 
jects whereas the current one contained only 30. Thus, 
the same degree of change was statistically significant in 
one and not in the other. 

Dr. Spellacy also asked about radioimmunoassay. I 
believe I have answered the question regarding PTH. 
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With respect to the CT assay, the reproducibility is very 


good. Interassay coefficients of variation range’ be- 


tween 2.7% апа 8.2%. | 

With respect to abnormal pregnancy, we are cur- 
rently conducting a study in diabetic patients and, 
while this is not yet completed, I can tell you that there 
are no differences in serum calcium levels, total and 
ionized, as others have proposed. 
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In pre-eclamptic patients, we have Studied magnes 
sium sulfate administration and have found this to be 
associated with rather marked hypocalcemig, The 
magnesium-treated pregnant woman responds by ‘in- 
creasing PTH output in order to prevent even more. 
serious degrees of hypocalcemia. PC 
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Tumor immunology studies have been utilized for development of a blocking factor assay for 
therapy monitoring in ovarian cancer. The blocking factor index was defined as the arithmetic 
difference between assays conducted in the presence and absence of the patient's serum 
compared to incubations with normal control lymphocytes. Eighteen advanced ovarian epithelial 
malignancies have shown blocking factor activity during treatment. Blocking factor has abated in 
eight patients whose clinical disease completely regressed. Chemotherapy was discontinued after 
18 to 24 months. In 10 patients, blocking factor persisted and chemotherapy has been continued. 
Some of these patients showed decreasing blocking factor; others have shown increases, which led 
to death due to disseminated disease in four cases. Blocking factor activity was found to correlate 
with tumor growth. (AM. J. OBSTET. GYNECOL. 133:791, 1979.) 


OVARIAN CANCER remains the leading cause of gyne- 
cologic cancer death. Little improvement has occurred 
in the overall 5 year survival rate of patients with this 
form of cancer over the past 25 years. Among the many 
factors operative in this failure to improve survival are 
the advanced stage of the disease at the time of diag- 
nosis and the lack of accurate monitoring techniques 
for assessing the effectiveness of therapy. Conse- 
quently, empirical limits have been adopted for the 
period of time a patient is maintained on chemotherapy. 

To be reasonably assured of the accuracy of one's 
clinical judgment, exploratory second-look celiotomy is 
frequently used to determine the presence or absence 
of residual tumor prior to discontinuing chemother- 
apy.’ The decision to stop or to continue chemotherapy 
becomes even more critical when one considers the 
current reports of up to a 2.5% incidence of acute leu- 
kemia following prolonged chemotherapy with an al- 
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kylating agent in ovarian cancer.? Recent developments 
in tumor immunology have identified a tumor blocking 
factor (BF) as an indication of persistent or uncon- 
trolled tumor growth.? This parameter could possibly 
be used as a clinical method of monitoring tumor via- 
bility. Previous observations support the hypothesis 
that this serum BF may be due to free tumor-associated 
antigen (TAA) or an antigen-specific suppressor mole- 
cule. Animal studies with the use of the sarcoma sys- 
tem in mice have been shown to express BF activity 
with progressive tumor growth.? Human studies cor- 
roborated these results when blocking of cell-mediated 
tumor immunity was demonstrated by Hellstróm and 
associates? in sera of patients with growing neoplasms. 

The objective of this study was to determine if BF 
activity accompanies the continued growth of tumor 
and if the absence of BF in the patient's serum reflects 
eradication of tumor cells and the elimination of the 
source of the tumor antigens. The answer to these 
questions could provide the clinical basis for discon- 
tinuing chemotherapy and offer the clinician an assay- 
able tumor marker which could be used in the man- 
agement of patients with a specific gynecologic cancer. 

DiSaia and colleagues,’ using ovarian cancer grown 
in tissue culture, have demonstrated that lymphocytes 
from patients with allogeneic ovarian cancer recognize 
antigens, attach to these antigens on target tumor cells, 
and rapidly exert a cytotoxic effect. Tumor-specific 
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antigenic conformations found on the surfaces of 
tumor cells are specifically recognized by lymphocytes 


previously sensitized to these antigens. Cytotoxicity re- ` 


quires the presence of cells, as opposed to antibody- 
mediated immunity which is independent of a cellular 
requirement. loachim and associates? have demon- 
strated 'TAAs from extracts of ovarian cancers tested 
by indirect immunofluorescence, using rabbit antisera 
raised from pooled epithelial ovarian malignancies. 


The work of Hellstrom and co-workers,? on the other ` 


hand, has provided the assay system in which BF could 
be determined. This assay displays active tumor colony 


growth in the presence of normal control lymphocytes. _ 


In the presence of lymphocytes specifically sensitized to 


the tumor cells, inhibition is observed in the absence of 


the patient's serum. However, upon addition of the 
patient's serum, when BF is present, cytotoxicity is 


blocked and tumor growth flourishes. The applicability . 


of this assay to patient monitoring comes from the fact 


that target tumor cells incubated with normal lym-: 


phocytes show no significant alteration, whereas when 
the lymphocytes from cancer patients bearing the same 
histologic type of tumor are added, these lymphocytes 
recognize antigens on the surface of the tumor cells 
and exert a cytotoxic effect. "Blocking" of this 
cytotoxicity can be demonstrated by adding the pa- 
tient's serum to the incubation. In the presence of con- 
tinued tumor growth, cytotoxicity with blocking is ob- 
served. Several possible mechanisms for BF activity 


have been proposed. Tumor antigens as a source of BF | 


activity are capable of occupying the antigenic sites on 
the lymphocyte receptor, thus preventing effective 
cytotoxicity. Tumor antigens shed from the surface of 
growing tumor cells have been proposed as the most 
plausible explanation whereby tumor antigens inter- 
fere with the recognition of tumor cells by killer lym- 
phocytes. However, antibody and antigen-antibody 
complexes may also play a role in BF activity. 


Material and methods 


The Нем and FRIMM cell lines,’ both established in 
this laboratory from papillary serous cystadenocar- 
cinoma of the ovary, were used as the target cells in the 
modified assay of Hellstróm and associates for cyto- 
toxicity and blocking. In the modified Hellstróm assay, 
we use a microscope slide (Lab-Tek chamber) divided 
by polystyrene chambers of 1 sq cm areas in which 
eight separate incubations of tumor cells and lym- 
phocytes can be carried out. A total of 1,000 tumor cells 
are incubated with 100,000 lymphocytes in each 
chamber during a typical assay. Histology of the papil- 
lary serous cystadenocarcinoma of patient H. E. W. 
used as the source of the target cells is shown. Initially, 
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each patient's own tumor was used in culture. How-. 


ever, upon demonstration of cross-reactivity of tumors 
with similar histologic types, the HeW target system 


. was used іп all subsequent assays. The morphology of 


these ovarian cancer cells in culture preserves serous, 
secretory characteristics of the original tumor. Exami- 
nation of the living cells in culture was done with 


phase-contrast microscopy. Quantitation of the assay 


was achieved by use of tritiated thymidine uptake jn the 
remaining target tumor cells after incubation with con- 


. trol and patient lymphocytes in the presence and ab- 


sence of the patient’s serum. Eighteen patients with 
advanced ovarian épithelial cancer were included in this 
pilot study. Nine had Stage IV disease; four, Stage III; 
three, Stage II; and two, Stage I. 

The ovarian cancer protocol by which the patients 
were treated utilizes a program of combined treatment 
modalities with or without monthly immunostimula- 
tion with bacillus Calmette-Guerin (BCG) by disk vac- 
cination; surgery consists of total abdominal hysterec- 
tomy (TAH), bilateral salpingo-oophorectomy (BSO), 
and omentectomy, with debulking. Abdominal and 
pelvic irradiation to 5,000 rads is given when tumor 
residual does not exceed 2 cm masses; otherwise, oral 
alkylating agent chemotherapy with L-phenylalanine 
mustard at 0.1 to 0.2 mg/kg/day, depending upon tol- 
erance, is given over a 5 day period at 4 week cycles. 
Immunologic assessment is carried out by a battery of 
tests including determination of lymphocyte mitogens 
for T and B cell reactivity, delayed hypersensitivity skin 


- testing, cytoxicity, and BF assays. Tumor response was 


designated as complete remission when total regression 
of all measurable lesions was observed; partial remis- 
sion applied to greater than 50% regression. Lesions 
are measured as a product of the longest cross-sectional 
diameter and perpendicular cross-sectional diameter. 

Specificity controls for the assay, in addition to nor- 
mal controls, were provided by a study of 11 different 
patients. This group consisted of patients with other 
gynecologic tumors, including five cervix cancers, three 
breast cancers, and one hydatidiform mole, and pa- 
tients with benign gynecologic cysts, including one 
functional ovarian cyst and one endometrioma. Nor- 
mal lymphocytes from a donor were run as a control in 
each individual assay. 

Modified Hellstróm assay. The assay consisted of 
incubation of target (tumor) cells with donor lym- 
phocytes. A pulse procedure with tritiated thymidine 
was used to identify remaining target cells after the 


_incubation period. Target cells (10? cells/well) were in- 


cubated in eight-well chambers* at 37° C in an atmo- 


*Lab-Tek Products, Naperville, Illinois. ` 
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sphere of 5% carbon dioxide in air. After 24 hours of 
incubajgion, the medium was removed and replaced 


< with fresh medium, 3520,* containing 105 lympho- 
cytes. After incubation for 24 hours, the lymphocytes .: 


and tumor cells destroyed by toxication were removed 
by washing with balanced salt solution (BSS) four times. 
The remaining target cells were incubated for 2 hours 
in 3520 medium with 10 uCi/ml (methyl-?H)thymidine 
-(5 to 30 Ci/mMol).t The pulse medium was removed 
and the cells were washed two times with BSS, contain- 


ing excess unlabeled thymidine, and frozen. After -+ 


thawing, the amount of target cell radioactivity incor- 
porated into acid-precipitable material was determined 
as previously described.? Determinations were made 
from triplicate or quadruplicate cells plated with target 
cells. Values were expressed as the percent of radioac- 
tivity incorporated by target cells incubated in the ab- 
sence of lymphocytes. Cytotoxicity of patient lym- 
phocytes was assessed by comparing values obtained 
from incubation of patient lymphocytes versus normal 
donor Ivmphocytes incubated with target cells in the 
same assay. Blocking of cytotoxicity was assessed by 
comparing values obtained from incubation of patient 
lymphocytes in fetal calf. serum-containing medium 
versus autologous or allogeneic serum-containing me- 
dium, with target cells in the same assay. The blocking 
index was defined as the arithmetic difference between 
patient lymphocytes incubated in autologous or al- 
logeneic serum-containing medium and patient lym- 
phocytes incubated in fetal calf serum-containing 
medium. Significance was assessed by Student's t test; 
p < 0.05 was considered significant (Table I). 

Preparation of lymphocyte suspensions and mito- 
gen assays. Lymphocyte suspensions were.prepared 
from venous blood collected from the test subject, and 
tumor antigen used in the study was prepared from the 
supernatant of the ovarian cancer cultures as previ- 
ously described.? 


A total of 15-ml of venous blood collected in: 


preservative-free heparin was diluted with an equal 
volume of saline and layered on a Ficoll~metrizoate 
sodium density gradient (specific gravity 1.08) and cen- 
trifuged at 1,000 rpm, 4? C, 40 minutes.t The lym- 
phocyte-rich layer was recovered and washed three 
times with Roswell Park Memorial Institute. 1640 
medium. Lymphocytes were counted with the aid of.a 


*3520: 3096 Gey's balanced salt solution, 5096 Waymouths 
medium, and 20% fetal calf serum. All tissue culture media, 
sera, and enzymes were obtained from Grand Island Bio- 
logical Co., Grand Island, New York. Р 

TAmersham/Searle Corp., Arlington Heights, Illinois. 

{Моде} PR-6, International Equipment Co., Needham 
Heights, Massachusetts. - 
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Table I. BF assay 


Control vs.: RUE: 
10° ovarian carcinoma cells 
10* patient's lymphocytes 
without patient's serum 

24 hr. incubation 

2 hr. thymidine pulse 


Control vs.: 
10? ovarian carcinoma cells 
105 patient's lymphocytes 
with patient's serum 

24 hr. incubation 

2 hr. thymidine pulse 


Blocking index = lymphocyte killing, with patient's serum — 
lymphocyte killing, without patient's serum 


hemocytometer, centrifuged, and brought to 2 x 10? 


` cells/ml in 3520 medium with 10% heat-inactivated 


fetal calf serum-containing penicillin (50 U/ml) and 


| „streptomycin (50 ug/ml). 


A second 7 ml sample of blood was collected without 
anticoagulant. The serum was recovered after cen- 


5 trifugation, heat inactivated, and added (20%) to 3500 


medium for use in the BF assay. 

Mitogen assays were used to assess immunologic 
competence of both T and B cells.!? Phytohemaggluti- 
nin (PHA)-and concanavalin A (Con-A) are T cell mi- 
togens. Pokeweed mitogen (PWM) is the principal B 
cell mitogen. Blast transformation and lymphocyte 
mitosis were determined by *H-thymidine uptake in 
deoxyribonucleic acid and recorded as counts per 
minute compared to normal control values. The mito- . 
genic response of the patients’ lymphocytes was com- 
pared to the normal response of donor lymphocytes 
tested in the same assay. 

Preparation of soluble antigens from HeW ovarian 
cancer cells. HeW cells were cultured in 75 sq cm flasks 
in 3520 medium for 6 days. The cells were washed 
three times with BSS and incubated in medium devoid 
of serum for 2 days. The spent culture fluid was re- 
moved and centrifuged (1,500 rpm at 4° C for 20 min- 
utes), and the supernatant was frozen. The cells were 
returned to 3520 medium for 1 to 2 days and collection 
of the spent culture fluid was repeated. The fluid (from 
a total of 6 days of maintaining cells in serum-tree 
medium) was thawed, pooled, and centrifuged at 
105,000 x g at 4? C for 90 minutes.* The supernatant 
was concentrated by molecular filtration? and sterilized 
by filtration. Protein determinations, as described by 
Oyama and Eagle,'! were made on acid precipitates? 
dissolved in 1N NaOH and neutralized with IN hy- 
drochloric acid. 


Results 


Eighteen patients with advanced ovarian epithelial 
cancer have been treated according to an ovarian 


*Model L265B, SW 27 Rotor, Beckman Instruments, Inc., 
Fullerton, California. 


TUM 20 Membrane, Amicon Corp., Lexington, Mas- 
sachusetts. 
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Fig. 1. Patient E. D. The blocking index in the top panel 
increased with time; death occurred 3 months after the last 
elevated blocking index. The next three panels represent T 
and B cell monitoring. In the top panel a preoperative de- 


. pressed PHA reaction rebounded after debulking of this 


Stage IV papillary serous cystadenocarcinoma of the ovary 
was accomplished. Progressive decline, however, was noted in 
Con-A, another T cell mitogen, and in PWM, a “B’’ cell mito- 
gen, over the ensuing months as BF index increased. 


cancer protocol that included ablative surgery, irradia- 
tion, and alkylating agent chemotherapy with or with- 
out immunotherapy. All patients were specifically 
studied for the presence of BF activity. Each patient 
demonstrated this factor, according to the modified 
Hellstróm assay. Eight patients are now free of BF and 
chemotherapy has been discontinued. Ten patients 


. continued to show BF and were kept on a regimen of 


chemotherapy. When possible, all patients received a 
minimum of 12 months of chemotherapy, the longest 
period of chemotherapy being 24 months. Freedom 
from BF.activity has been sustained in follow-up assay 
for up to 7 months in patients after 24 months of 
chemotherapy. No analysis of the differential effects of 
irradiation, chemotherapy, or immunotherapy was at- 
tempted at this early stage of the study. 

BF activity was identified in the sera of the patients 
with progressive tumor growth, in a pattern similar to 
that illustrated in the case of E. D. (Fig. 1). Increasing 
levels of BF were associated with declining immu- 
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Fig. 2. Patient І, Р. Stage IV papillary serous cystadenocar- 
cinoma of the ovaries; only partial debulking could be ac- 
complished at the time of primary surgery. In the top panel, 
progressive decline in BF index was noted over a course of 
approximately 12 months, during which time dramatic re- 
sponse to immunochemotherapy was observed. Complete re- 
gression of all palpable tumor and resolution of ascites was 
associated in time with re-establishment of immunocompe- 


` tence as recorded in Panels 2, 3, and 4 from the top, measur- 


ing PHA, PWM, and Con-A of T and B cell function. At 15 
months, however, a sharp rise in blocking index was observed 
and laparotomy was carried out to determine if tumor recur- 
rence was taking place. A small focus of less than 1 gm of 
tumor was removed, resulting in prompt abatement of BF 
activity. 


nocompetence and continued tumor growth. Death 
due to Stage IV widespread tumor dissemination oc- 
curred within 3 months of high levels of blocking activ- 
ity demonstrated in the serum of this patient. Although 
the patient's lymphocytes continued to recognize ovar- 
ian serous cystadenocarcinoma cells of the patierit in 
culture, as well as comparable tumor cells from the 
similar serous cystadenocarcinoma target cell system, 
the addition of the patient's own serum consistently 
blocked the ability of her lymphocytes to destroy the 
tumor cells. Morphology of HeW cystadenocarcinoma 
cells was shown to be comparable to that of E. D. and 
others of the same histologic type. 

In contrast to the above pattern of progressive in- 
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Fig. 3. Blocking activity of autologous and allogeneic serum. 


Lymphocytes obtained from a patient with cystadenocar- ` 


cinoma were incubated with HeW cells in medium sup- 
plemented with fetal calf serum (control) and with autologous 
or allogeneic serum-containing medium. Autologous serum 
(1) and allogeneic sera (/ and 2) had previously been found to 


have blocking activity when tested against autologous patient 


lymphoczytes. The sera were kept frozen until the time of this 
assay. Blocking index = the, arithmetic difference of values 
from patient lymphocytes incubated in autologous or al- 
logeneic serum-containing medium and patient lymphocytes 
incubated in fetal calf serum-containing medium. The verti- 
cal bars are the mean of duplicate or triplicate samples. The 
broken line represents 1 SD of the control values. 


crease in BF activity, progressive decrease and, finally, 
loss of BF activity was associated with complete recov- 
ery in a comparable case (I. P.) of Stage IV papillary 
serous cystadenocarcinoma of the ovaries (Fig. 2). This 
recovery of immunocompetence and progressive de- 
crease in BF activity in this patient, occurring over a 
period of immunochemotherapy administration of one 
year, was in direct contrast to results in the previous 
patient whose BF continued to rise, leading to death 
from widespread tumor. However, in the current pa- 
tient, 15 months after operation, BF was also noted to 
rise sharply, but in this instance laparotomy was im- 
mediately carried out in an effort to remove any new 
tumor growth. As noted, a small focus of less than 1 gm 
of recurrent tumor approximately 1 cu cm in volume 
was found concealed between folds of the vesical peri- 
toneum at its attachment to the lower uterine segment. 
All tumor was removed and abdominal hysterectomv 
was periormed. A BF assay was repeated 5 and 10 days 
postoperatively and showed complete elimination of 
tumor blocking activity. The patient had been consid- 
ered to be inoperable at the time of initial operation 16 
months previously and only salpingo-oophorectomy 
could be accomplished to remove the primary left ovar- 
ian tumor measuring 22 by 14 by 14 cm. A residual 10 
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Fig. 4. Titration of HeW-derived antigen for blocking activity. 
Lymphocytes obtained from patients with cystadenocarci- 
noma were incubated in fetal calf serum-containing medium 


- (control) and in fetal calf serum-containing medium sup- 


plemented with various amounts of HeW-derived antigen 
(abscissa). Results from three separate experiments are illus- 
trated. Blocking index — the arithmetic difference of values 
from patient lymphocytes incubated in fetal calf serum- 
containing medium supplemented with HeW-derived antigen 
and patient lymphocytes incubated in fetal calf serum- 
containing medium. The vertical bars are the mean of dupli- 
cate or triplicate samples. The broken line represents 1 SD of 
the control values. 
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Fig. 5. Specificity controls showing lack of recognition of ovar- 
ian cancer cells (HeW) in 10 of 11 different lymphocyte 
donors, including patients with cervical cancer, breast cancer, 
hydatidiform mole, and nonneoplastic conditions of the ovary 
(a physiologic cyst and an ovarian endometrioma). A single 
cervical cancer patierit showed recognition and significant 
cytotoxicity against the serous cystadenocarcinoma cells; this 
patient had disseminated metastatic disease with possible ovar- 
ian involvement. | 
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Fig. 6. Group 1 consists of eight patients with cystadenocar- 
cinoma whose BF activity has abated and in whom chemo- 
therapy was discontinued. 


‘emt.upper abdominal tumor mass which was adhering 
to the small and large bowel, along with the omental 
liver and peritoneal tumor, could not be removed. 
Complete regression of the previous lesions was noted 
at the time of laparotomy. 

Experiments were conducted to determine if BF ac- 
tivity in the serum of one patient would produce block- 
ing of the lymphocytes of other patients bearing the 
same type of tumor. This was confirmed in the follow- 
ing assays (Fig. 3) in which blocking serum from one 
patient was added to the lymphocyte-tumor combina- 
tion of two additional patients. Prompt blocking of the 
cytotoxicity of the allogeneic combination was ob- 
served. No blocking occurred when control sera from 
patients with benign ovarian cysts (physiologic cyst and 
endometrioma) were added to the incubation. Serum 
from the same donor patient, after prolonged treat- 
ment according to the protocol, later showed complete 
disappearance of blocking activity. 

In order to test whether the blocking activity seen in 
the assay system could be reproduced by antigenic 
products of tumor cells, HeW serous cystadenocar- 
cinoma cells were grown in culture and tumor antigen 
was harvested from the chemically defined medium, as 
indicated in "Material and methods." The antigenic 
material in the supernatant was tested in the BF assay 
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_ Table II. Chemotherapy discontinued: All patients 


were clinically free of tumor and BF activity — * 


Patient | Stage * 


K V.H. ^ IV ә 
LP. i IV. | 
D. G. ш 

Н.М. ш 

С. А. II 

A. K. III 

H. K. H `’ } 
F. U. I i 


Table ш. Chemotherapy continued 


Patient Comment 
F. C. IV Progressive lung metastases 
E. D. IV Died of disease 
Е.І. T. IV ' Died of disease 
G. M. IV Died of disease 
E. V. D. IV ^. Clinically free of disease 
M.A. K. II] `. Died of disease 

А.Н. IH -~ Clinically free of disease : 
G. M. Hl. © Pelvic nodularity 
E. H. D. II Clinically free of disease 
S. B. Et Clinically free of disease 


and a distinct dose-response curve was identified (Fig. 
4), suggesting that tumor-specific antigen may act in 
the body as a tumor blocking factor. In assays con- 
ducted for specificity control (Fig. 5), including incu- 
bations with other tumors—cervical cancer, breast 
cancer, and the benign tumors hydatidiform mole and 
physiologic cysts of the ovary (corpus luteum and en- 
dometrioma), only one of 11 assays showed cross- 
reactivity of lymphocytes from the control donor with 
the target ovarian serous cystadenocarcinoma cells. 
This occurred in a patient with metastatic cervical car- 
cinoma possibly involving the ovaries. These data pro- 
duced a diagnostic accuracy of 9196. 

After completion of prerequisite studies to confirm 
that blocking of cytotoxicity could be defined in the 
assay system, with the use of allogeneic lymphocyte 
donors, the tests were applied to the patients being 
treated according to our ovarian cancer protocol. Fig. 6 
illustrates BF decline and ultimate blocking-free status 
in eight patients on this treatment schedule. All pa- 
tients have remained clinically tumor free and blocking 
assays have been performed for up to 7 months with- 
out change. The second group of 10 patients is illus- 
trated in Fig. 7A. These patients continued to show 
blocking activity with persistence of clinical cancer and 
were kept on a regimen of therapy. 

Progressive decline in BF activity was correlated with 
enhanced immunocompetence as previously demon- 


strated in Fig. 2 (Fig. 7B). This correlation and host 
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Fig. 7A. Group 2 consists of 10 patients whose blocking factor 
persists and who remain on therapy. 


response to BCG administration were observed in the 


following series in which the patients’ lymphocytes are , 


shown in contact with target tumor (Fig. 8). The initial 
phase of recognition of antigens on this tumor cell sur- 
face is followed by a process of attachment during 
which the lymphocyte penetrates the target tumor cell, 
ultimately leading to its destruction (Fig. 9). Aggregates 
of lymphocytes fréquently can be seen to encompass 


and cytotoxically destroy tumor cells in varying ratios: 


(Fig. 19). 

Of seven patients with Stage IV carcinoma of the 
ovary entered into the study, three patients continued 
to show elevation of BF and died of advanced disease 
within one year. On the contrary, four patients with 
Stage IV disease are alive at 15 to 17 months and three 
are free of clinical disease. Two have shown a progres- 
sive decrease and are now free of blocking factor. 
These patients have had chemotherapy discontinued 
(Tables II and III). They have been observed for up to 
4 months after discontinuation of chemotherapy with- 
out a return of blocking activity. The third patient with 
Stage IV disease is free of clinical disease after com- 
plete regression of a 10 by 10 cm pelvic mass with liver 
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Fig. 7B. Progressive decline in BF activity was observed in 
Patient 1. P. and was correlated with enhanced immu- 
nocompetence as demonstrated previously in Fig. 2. (p 
0.05; dashed lines — 1 c). 


metastasis. However, the patient continues to-have BF 
activity and has remained on a regimen of immu- 
nochemotherapy for 14 months. 

Four patients with Stage III disease have been 
treated and followed up. Two patients are clinically 
free of tumor at 19 and 24 months; BF has abated, and 
therapy has been discontinued. They have been fol- 
lowed up for up to 7 months without return of blocking 
activity. Two patients continue to show blocking activity 
and remain on a regimen of therapy. One patient with 
Stage II] disease died of advanced disease. 

Of two patients with Stage II disease, one patient was 
treated for 20 months while showing persistent BF for 
approximately 12 months of that period. BF has now 
completely abated and the patient is presently off 


chemotherapy. One other patient with Stage П disease 


continues to show BF and remains on a regimen of 
chemotherapy. One patient with Stage I disease also 
continues to show BF and remains on a regimen of 
chemotherapy. One is free of clinical disease and BF 
and has had chemotherapy discontinued. | 


Соттепї 


The 18 ovarian cancer patients represented in Figs. 
6, 7A, and 7B were tested for cell-mediated reactivity 
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Fig. 8. Lymphocytes from Patient I. P. after total regression of 


Stage IV ovarian serous cystadenocarcinoma. The lympho- 
cytés were incubated with the target ovarian serous cystadeno-: 


- carcinoma tumor cells in the Hellström assay and are shown to 


recognize and attach to the cell membrane. (х 1,000.) . 
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Fig. 9. Recognition of inembrane antigens on the tumor cells 
is followed by penetration of the lymphocyte in the process of 
ultimate tumor cell destruction (Patient I. P.). (x1,000) . 





toward the ovarian cancer-derived cells for a total of 95 
times, ranging from one to 17 tests per patient. Ori the 
first testing, 16 of 18 patients showed significant 
cytotoxicity as assessed by comparing tritiated thymi- 
dine incorporation by target cells incubated: with :pa- 
tient lymphocytes with incorporation by target cells in- 


' cubated with control lymphocytes (Table IV). 
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Fig. 10. Aggregates of lymphocytes are later seen to be at- 


_tached’to this tumor cell before ultimate cytotoxic destruction _ 
(Patient I. P.). (x 1,000.) 


Table IV. Eighteen patients with ovarian cancer 
tested for cell-mediated reactivity toward ovarian 
cancer-derived cells ` | 


First observation 









Total observations 






F.C.- Cot S + 3/3 1/3 
E. D.. + + 9/9. 9/9 
E. H. D. + ND* UM . 0/4 
E. V. D. t + 5/8 2/6 
F. I. Y ND* ND 1/2 1/2 
M. C. + + 1/1 1/1 
S. D. * + 1/1 1/1 
A. H. + + 3/3 : 3/3 
M. A. K. + + 1/1 1/1 
M.G. . + + 1л 1/1. 
С. А. + + 415 2/5 
D. G. + + 4/9 2/8 
H.K. " + + 8/9 2/7 
A. K. + + 7/10 2/10 
H. м. + ND 8/10 2/8: 
LP. . t ND 15/17 . 3/11 
F. U. ND ND 2/6 1/6. 
К.У. Н. + ND 3/3 0/3 


' 70/95 


| *Not different. 


2 When all observations were considered, 70 of 95 as- 


says demonstrated cytotoxicity. In addition, many of 
the ovarian cancer patients were tested for cross- 
reactivity to three non-ovary-derived cell lines estab- 
lished in this laboratory and were found not to show 
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recognition. In total, eight different normal lym-: 


phocyte donors were used in the above testing. Normal 
donor lymphocyte response differed significaritly from 
values obtained from target cells incubated in the ab- 
sence of lymphocytes in only six of 95 tests. 
These observations suggest that lymphocytes from 
ovarian cystadenocarcinoma patients show specific rec- 
ognition and selective cytotoxicity and blocking toward 
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the ovarian carcinoma-derived cells in culture and that 
HeVecells represent a valid model for assessing patient 

immuee recognition and serum BF activity. 

TAAs in ovarian cancer as a potential immu- 
»nodaagnostic and immunotherapeutic tool ultimately 
will require the isolation and purification of the specific 
ovarian cancer antigens. This has proved to be a most 
elusive biochemical and technical challenge, and, as a 
result, the application of ovarian tumor immunodiag- 
nosis kas moved slowly. Nonetheless, steady progress 
has been made in this difficult area.?7?! The practical 
aim of this study has been to utilize existing methodol- 


ogies in cell-mediated immunity and BF activity to 
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achieve a useful application in therapy monitoring. 
Hopefully, this will permit discontinuing chemother- 
apy and avoiding alkylating agent-induced second 
malignancy. While the pitfalls of “spontaneous cytotox- 
icity"? expressed against cultured human cell lines by 
normal peripheral blood lymphocytes are appreciated, 
the initial results of the studies described have been 
encouraging. Clearly, these preliminary results can not 


'- be regarded as final at this juncture. Longer follow-up 


and additional verification must be forthcoming. None- 
theless, these initial observations have timely sig- 
nificance and may set the stage for ongoing research in 
this field. 
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and understood, methods could be devised for altering 
the balance against the tumor in favor of the host. Pat- 
tillo and associates have adapted their method of moni- 
toring treatment by observing whether or not they 
could suppress BF present in the sera of patients with 
ovarian cancer. 

The theory is sound and I do not criticize the tech- 
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‘niques involved in determining cytotoxicity of lym- 
phocytes and serum blocking of that toxicity. These 
. procedures are well documented in the literature and 
are modeled on Hellstróm's original work, using Shope 
papilloma and Moloney sarcoma in BALB/C mice. Un- 
fortunately, no attempt has been made in this study, 
unlike studies on choriocarcinoma, to accurately corre- 
late titers with volume of disease. This could serve to 
identify a high-risk as well as a low-risk group. 

Dr. Pattillo stated in his paper that isolation and pur- 
ification of the specific ovarian cancer antigen(s) have 
been elusive. However, he then suggested that the pos- 
sibte mechanism for blocking activity results from anti- 
gens shed from the surface of growing tumor cells, or 
from antibodies or antigen-antibodies complexes pre- 
sent in the serum. To date, "candidate ovarian cancer 
antigens" have been identified but none has proved to 
be immunogenic. This is the central dogma in the im- 
mune response. Therefore, the observation made by 
Dr. Pattillo at this time is empiric. In work with an 
outbred population, many more cases must be studied 
before a true evaluation of the many variables that 
occur among humans can have significance. 

It is difficult to provide a meaningful discussion 
based on 18 cases in an outbred population. For 
example, in Figs. 1 and 2, cases selected to represent 
the behavior of typical patients, not responding or re- 
sponding to therapy, are reported with little support- 
ing data. Presumably the investigators chose their most 
representative and fully documented cases for presen- 
tation. 

While the blocking index in Fig. 2 is delineated by 
nine measurements taken over a 15 month period, the 
BF in Fig. 1 is based on two points. If the mea- 
surements at 1 and 11 months in Fig. 2 were used to 
plot a graph line, the results would be quite similar to 
those in Fig. 1. If the patientin Fig. 1 was evaluated for 
cellular and humoral competence at regular intervals, 
similar blocking assays should have been performed. 


Two points do not make a trend, particularly in ап 


outbred population. The patient in Fig. 1 may also 
have had high and low points. 

In Fig. 6 it is important to know what happened. to 
the patient (solid triangles) who had increasing BF 
' levels. These levels are as high as those reported in 
Fig. 2, yet this patient is grouped with those who have 


done well. If the patient in Fig. 2 had surgical explora- .- 


tion when the titers became elevated, why was surgery 
not chosen for the patient in Fig. 6? There is some 


inconsistency in deciding whether or not surgery is in- - 


dicated. 

In dealing with humans the investigator is working 
with an outbred population. The human host is un- 
predictable in producing the immunologic responses 
that can be measured with our present technologic 
methods. The specificity and sensitivity of the immu- 
nologic response are variable. At Lenox Hill Hospital 
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the research team has observed this in work carried out 


on ascitic fluid in patients with ovarian cancer. Iņ ani- 
mal models it is possible to control these variables. A 
hyperimmune serum can fairly predictably be pro- 
duced in animals while the tumor may or may not pro- 
duce this in the human. Study of additional cases thére- 
fore is needed to confirm or refute these observations. 

The concept proposed in this paper is excellent and 
the results merit more work. The data are sketchy, 
however, and additional studies are required if worth- 
while conclusions are to be produced. 

At this time it is doubtful whether the test can be 
designated as a therapeutic monitor in ovarian cancer 
as the paper states. As presented, it would take one 
technician about a week to 10 days to monitor a single 
treatment in one patient. Since the paper reports that 
the treatment span extends for 1 to 2 years, one tech- 
nician would have to spend about 12 to 24 weeks of 
work for each patient. Until a more rapid assay is es- 
tablished the method can be offered only in very few of 
the 18,000 new cases of ovarian cancer diagnosed each 
year. Not only is it not readily available but also it is 
expensive. However, it does supply a potential method 
of monitoring therapy in patients with ovarian cancer 
and does not jeopardize the quality of life. 

The objective of this study has been partially an- 
swered. In this small number of cases a trend has been 
identified, showing that the BF accompanies the con- 
tinued growth of tumors. However, more time will be 
required for evaluation of the second objective, i.e., 
whether the absence of BF in the patient's serum 
reflects eradication of tumor cells and the elimination 
of the source of tumor antigens believed to be respon- 
sible for tumor blocking activity. 

In closing, I would like to congratulate Dr. Pattillo 
and his fellow workers. Their work has been well con- 
ceived and although it is a complex and difficult prob- 
lem they have attempted to supply a rational plan for 
monitoring the patient being treated for ovarian 
cancer. 

DR. PHILIP DiSA14, Orange, California. I would like 
to congratulate Dr. Pattillo and his group on perform- 
ing something that I have been unable to do for 6 
years. On two occasions in the last 6 years, we have 
studied a series of patients with ovarian cancer for BFs, 
and it is a very difficult problem. I would like to ask a 
couple of questions. 

The first relates to the fact that in our experiments 
the presence or absence of BF was very variable. While 
it seemed to be present one week, the next week it was 
gone. The premise that BF is related to the presence of 
antigen in the serum is a good one but is yet to be 
proved. The disappearance of BF periodically led us to 
believe that possibly we were dealing not with antigen 
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but with an antibody or an antigen-antibody complex. - 


The difficulty here is that all of these patients are, of 
necessity, on a regimen of therapy, and the waves of 
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immunosuppre$sion created by chemotherapy, immu- 
notherapy, and other kinds of therapy make it difficult 
to maintain a steady state. 

The appearance and disappearance on a weekly basis 
of BF, however, suggest strongly that it is not antigen, 
Yhat this factor may be an antibody or antigen-antibody 
complex. I would like to ask Dr. Pattillo what his evi- 
dence is that this factor is an antigen. 

The next question is referable to an allogeneic sys- 
tem. He used an autologous system in his experiments, 
and I would be interested to know whether he tried to 
abrogate the effect of the lymphocytes using serum 
from Patient A with BF on Patient B without BF, and 
most importantly, how he defines a block. What per- 
cent of colony inhibition did he consider to be a suffi- 
cient block? 

R. J. DONALD WOODRUFF, Baltimore, Maryland. I 
wish to comment only on one sentence in the paper: “If 
the patient harbored ovarian cancer of the same his- 
tologic type, the lymphocytes recognized common an- 
tigen... .” 

In our experience it is relatively uncommon to find a 
single type of cell throughout a malignant ovarian 
tumor, that is, we frequently find multiple cell types in 
the same tumor. Thus, to identify one specific cell type 
and suggest that this type of cell will respond in all 
instances to the same tumor antigen seems to me a pit 
difficult to accept. 

For example, one might question whether the section 
of the papillary serous tumor that was shown was truly 
a papillary serous tumor as it would be difficult to 
identify a serous secreting cell in that section, and the 
pattern was not papillary. The cell pattern differed 
from area to area and there were many Snape 
poorly differentiated cells. 

Therefore, Dr. Pattillo, just what do you use as de 
criteria for identifying a specific tumor type? 

` DR. PATTILLO (Closing). Dr. Barber asked about the 
patientin Fig. 6 whose BF increased: The eight patients 
in whom BF activity disappeared have had 
chemotherapy discontinued and are clinically free of 
disease. It was necessary to report these eight patients 
on an abscissa ranging over 30 months, which, оп this 
reduced scale, prevented inclusion of all points that 
were assayed. Consequently, the assays of Patient I. P., 
are reported separately in Fig. 7B. This patient has 
been assayed a total of 19 times and this is the more 
descriptive curve. 

Itis shown that after initial surgery there was a rise in 
BF activity which we interpreted to represent a release 
of tumor antigens. We interpret the lack of a very high 
level of BF activity at the time when this patient had 
advanced Stage IV disease to be evidence that miti- 
gated against the likelihood that an antigen-antibody 
complex or pure antibody is responsible for the BF 
activitv. The fact that there was a massive rise in BF 
activity after surgical debulking of the disease suggests 
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that antigen was released by the surgical procedure. It ` 


further suggests that the decrease in BF activity that 
was seen over a period of a year and 3 months, associ- 
ated with continuous decrease in tumor volume, was 
produced by the chemotherapy and the immunother- 
apy. The major reduction in tumor volume was ac- 
complished by the chemotherapy, the tumor being 
sensitive to this chemotherapy. After chemotherapy 
and immunotherapy, given progressively over the 
course of a year, there was rapid decline in BF activity. 
The largest amount of BF activity was present im- 
mediately after the.surgical procedure when the re- 


leased tumor antigen was at its peak. Although this : 


patient was totally asymptomatic at this point, 15 
months after initiation of therapy, and the physical 
examination was negative, there was a rapid rise in BF 
activity. 

Based on this positive assay, a second-look operation 
was performed. 

At the time of surgery, although there was no palp- 
able tumor, there was minimal residual tumor remain- 
ing (less than I gm). This quantitation answers one of 
the other questions that Dr. Barber raised: Can we cor- 
relate BF activity, tumor antigen, and tumor volume? 
There was less than a gram of tumor, less than 10? cells, 
probably much less than 10° cells, perhaps 107 or 108, 
and this could not be identified by any radiographic 
scan or other technique. 

In the first patient in Fig. 1. we were able to perform 
assay only twice, and I quite agree that two points do 
not indicate anything more than a trend. 

In answer to Dr. DiSaia's question regarding whether". 
or not abrogation of blocking was attempted from the 
serum of one patient to the serum of another, although 
no abrogation was attempted, it was possible to show 
that blocking activity in one, patient produced similar 
results in other patients bearing the same type of 
tumor. 

These were allogeneic sera from a patient who had 
advanced ovarian cancer and who had BF activity with 
autologous serum at this point in time. 

The patient's lymphocytes were then incubated with 
the serum of two allogeneic ovarian cancer patients 


‘who had BF activity at that time. The lymphocytes were 


blocked by the serum containing BF activity obtained 
from two different patients. In contrast, in patients 
having physiologic cysts. of the ovary and endome- 
trioma, there was no BF activity. We did demonstrate 
that there was allogeneic serum BF, which was pre- 
served and frozen for approximately 1 year. 

The answer to Dr. DiSaia's second question concern- 
ing the evidence that tumor antigen activity is respon- 
sible for the BF activity is shown in Fig. 4. 

Our hypothesis suggests that serum BF seen in the 
patients with progressive ovarian disease is due to 
tumor antigen. If this BF results from the shedding of 
antigens from the tumor cell surface into the circula- 
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tion and prevents lymphocytes from recognizing those 
tumor cells and effectively destroying them, then we 
should find that the product of tumor cells grown in 
tissue culture has the same biologic activity. For that 
reason, the tumor cells were grown in culture in chemi- 
cally defined medium. The medium from the tumor 
growth was concentrated by molecular filtration in the 
same way that the antigen from purified protein de- 
rivative is concentrated by growing the tuberculosis or- 
ganism in culture. This concentrated medium from the 


tumor cells was entered into the BF assay. Dose-: 


response curves could be shown in three separate 
experiments conducted with lymphocytes of two dif- 


ferent patients who had papillary serous cystadenocar- 


cinoma of the ovary and whose lymphocytes recog- 
nized their own tumor as well as the model tumor 
system. Each of these showed a dose-response relation- 
ship to the level of 0.05 mg of antigenic protein from 
Patient H. E. W. 

Finally, Dr. Woodruffs very incisive question is 
perhaps one of the most important of all. The liberal 
interpretation that tumor antigens would be expected 
to be the same on the surface of all ovarian epithelial 
carcinomas is an oversimplification. The diverse mor- 
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phologic and biologic mision of'ovarian epithe- 
lial cancers lead us to the basic concept that of the pri- 
mary epithelial tumors of the ovary, four predominate: 
serous and mucinous cystadenocarcinoma, endome- 
trioid adenocarcinoma, and clear cell adenocarcinoma. 

This suggests that if the morphologic expression of 
these tumor cells correlates with the antigenic expres- 
sion, one should find at least four different antigens 
representing these four major epithelial types. This 
should include approximately 90% of all tumors of the 
ovary. For this discussion, we have excluded granulosa 
cell tumors, germ cell tumors, and stromal tumors of 
the ovary, clearly nonepithelial tumors. 

The existence of multiple epithelial tumor types was 
the basis of our initial attempts to establish a series of 
four major target tumor cell types. All of these have 
been established and were actually used in this study. 

This is an important question with regard to at- 
tempts to ultimately purify antigens from ovarian 
cancer. Immunoelectrophoresis data have shown cross- 
reactivity between all of the ovarian epithelial tumor 
antigens. This suggests that there is close similarity in 
the chemical structure of these antigens. 
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Ihe evolution of a treatment program for 
radenocarcinoma of the endometrium | 


KONALD A. PREM, M.D. 
LEON L. ADCOCK, M.D. 
TAKASHI OKAGAKI, M.D. 
THOMAS К. JONES, M.D. 


Minneapolis, Minnesota 


Previous studies at the University of Minnesota suggest that overall survival rates after treatment for. 
adenocarcinoma of the endometrium are related to increased surgical applicability, that vaginal 
recurrence is frequently related’to cervical involvement, and that virtually all women can safely 
undergo abdominal hysterectomy and radical irradiation therapy. In this program a simple abdominal 
hysterectomy was applied to as many women with this disease as possible. High-risk patients also 
received preoperative or postoperative irradiation. This program increased the survival rate for all 
stages from 58% to 69.7%. The survival rate among women with Stage | high-risk disease treated 
with supplementary irradiation was significantly lower when compared to that among women with 
low-risk disease who were treated by surgery alone. No vaginal recurrences were observed in either 
group and 98.4% were operated upon. The survival rate of women with Stage II disease treated 
with irradiation and surgery improved significantly. The rate of vaginal recurrence was 2.2%, 


(AM. J. OBSTET. GYNECOL. 133:803, 1979.) 


In 1939, the Department of Obstetrics and Gynecol- 
ogy at the University of Minnesota began an organized 
study designed to measure the effectiveness of external 
radiation, radium therapy, and total abdominal hyster- 
ectomy and bilateral salpingo-oophorectomy in the 
treatment of adenocarcinoma of the endometrium. 
. Published reports from this study* * have emphasized 
„Ше need for programs that (1) treat this disease in an 
organized fashion, (2) eliminate personal bias in the 
selection of a treatment program, and (3) maintain a 
compiete patient follow-up system. These reports also 
emphasized the superiority of surgery alone over sur- 
gery and routine radiation therapy for the primary 
treatment of early disease. 
Periodic assessment of the program, the addition of 
more sophisticated radiation therapy equipment and 
techniques, changes in radiotherapy and gynecologic 
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personnel, and increased knowledge of the clinical and 
histologic features of the disease that relate to prog-^^ 
nosis modified these treatment programs as time pro- 
gressed. 

The purposes of this study are to demonstrate that 
(1) 90% or more of women with this disease, including 
the morbidly obese, can be operated upori with an ac- 
ceptable surgical mortality rate and (2) radiation ther- 
apy when used selectively may improve the result of 
treatment of certain stages of the disease and sig- 
nificantly reduce the frequency of vaginal recurrencé. 


Material and methods 


Patient selection. The hospital records of 859 
women who received primiary treatment for adenocar- 
cinoma of the endometrium between January 1, 1939, 
and December 31, 1977, àt University of Minnesota 
Hospitals have been reviewed. The distribution ‘of 
these women by age and period of study is shown i in 
Table І and Fig. 1 by scattergram. The average ages 
were 60 in 1939 and 64 in 1977, increasing at the rate 
of 0.1 year each year of the study. This increase in age 
is highly significant (p < 0.001). | 

Patients who did not return for regular posttreat- 
ment examinations in the Gynecologic Oncology Clinic 
were contacted by the Tumor Registry personnel of the 


803 


804 Prem etal. 


100.00 м 


БО. 00 n 


40.00 nt 


AGE IN YEARS 


Age = 56./+./0 (year) - 
Mean Age = 62.19 — 
Age at 1939 = 60 

Age ot 1977 - 64 


ай x Е 
35.000 45.000 55.000 


Аргі 1, 1979 
Am. J. Obstet. Gynecol. 
. 








0 
8 
© 
8 


ө. ө Gaeo Фо! 


65.000 75.000 


YERR OF RX 


Fig. 1. Ages of patients at time of primary treatment. 


Table I. Distribution of patients by age and ispum of study 





«50 в 20.5 13 11.1 
50-69 26' 66.7 87 744 
>70 5 12.8 EU 14.5 
Total 39 117 


Table II. Distribution of patients by FIGO Stage 
of disease and period of study : 












1958-1969 1970-1974 1975-1977 


0. 
I 182 54.8 63 57.8 76 56.7. 
Il 55 228 35 391 ` 46 343 
III 23 9.5 6 5.5 6 4.5 
IV 31 129 5 46 6 -45 
Total 109 134 


241 


Department of Obstetrics and Gynecology through let- 
ter, certified letter, a relative, or family physician to 
determine their health status. As a result of this 
follow-up program only three patients treated 5 or 
more years ago were lost prior to the fifth anniversary 
of treatment. Two of these were lost аг 40 and 56 


28 
130 
61 


219 


12.8 . 20 8.4 33 13.5 

59.4 137 56.8 154 63.4 

27.8 _84 34.9 _56 93.1 
241 243 


months after treatment. Although all three were free 
of recurrence when last contacted, they were presumed 
to have died of disease. All women treated less than 5 
years ago have been followed up to the present. 
Staging of disease. After the classification of the In- 
ternational Federation of Gynecology and Obstetrics 
(FIGO) was adopted in the 1960's, all cases were clini- 
cally staged prior to treatment according to that system. 
All remained in the designated pretreatment stage 
even if the surgical stage was more advanced. Begin- 
ning in 1958, those cases treated prior to the use of the 
FIGO staging were retrospectively staged according to 
the FIGO classification by a review of the recorded de- 
scription of the pretreatment pelvic examination. This 


` was easy and accurate for Stage II disease because the 


presence or absence of cervical extension of the disease 
was always determined and noted in the records as 


— 
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Table Ш. Results of treatment 






















$ Surgical | Absolute г 
Treat- „ Мо. орет- | Surgical | mortality | 5 yr. cure 
ment pericd | Total No. | ated upon |' rate (%) | rate (96) | rate (96) Twpe of treatment attempted 





1928-1938" - 80 30 ' 87.5 3.3 4877  Large-proportion intrauterine radium and external radiation 
1939-1940 39 29: 744 6.9 59.0 External radiation, intrauterine radium, hysterectomy 
1941-1946 117 89 76.1 6.7 58.1 Intrauterine radium, hysterectomy 
. 1947-1957 219 195 89.4 1.5 60.6 Hysterectomy only . 
1958-1969 241 180 . 747 1.1 47.8 External radiation, intrauterine and upper vaginal radium and 
, eU hysterectomy for cervical extension and more advanced dis- 
sease. Hysterectomy for all others plus postoperative ex- 
ternal radiation and/or upper vaginal radium for advanced 
disease 
1970-1974 109 98 89.9 2.0 69.7  Hysterectomy only for FIGO Stage 1, grade 1, plus externál 
© radiation and upper vaginal radium for deep myometrial 
1975-1977 184 130 97.0 1.5 invasion; exterrial radiation, intrauterine and upper vaginal 


*Cures at 3, 4, and 5 years. . 


early as the 1950’s. The distribution of cases by Heo 
Stage since 1958 is shown in Table II. 

Therapeutic program. Prior to 1970, the method of 
treatment during the time spans studied was more or 
less standardized by staff agreement. Since. 1970, all 
patients меге treated by one or two gynecologic on- 
cologists. The programs of treatment attempted dur- 
ing the time periods studied are shown in Table III. 


Changes in treatment were dictated by results and ex- . 


perience gained in the previous treatment period. 
Gusberg's? observations concerning the prognostic 
importance of histologic differentiation of tumor, uter- 


ine size. and depth of myometrial invasion influenced © 


the addition to the treatment protocols initiated in 
1970 of irradiation therapy for those women with Stage 
I disease who exhibited one or more of these high-risk 


prognostic features. This treatment protocol has been | 


continued to the present. Stage II and more advanced 
disease is treated essentially as begun in 1958, with 
modifications necessary because of change in ra- 
diotherapy equipment and delivery techniques. 
Techniques of irradiation therapy. 
External therapy. In 1939, external therapy was ad- 
ministered by a 220 kV deep x-ray unit but was re- 
i placed in 1948 by a 400 kV unit. In 1953, a cobalt unit 
was added and alternate patients were treated with one 
of these two units. The 400 kV unit was discontinued 
when a second cobalt unit was installed in 1961. A 10 


meV linear accelerator and a 4 meV linear accelerator ` 


were added in 1970 and 1976, respectively. 

With external radiation equipment the entire pelvis 
-was treated, if tolerated, to 2,500 to 3,000 rads overa 4 
to 5 week period. With cobalt the dosage was gradually 


increased from 3,800 to 4,000 rads. Since 1966, the 


4,000 rads have been routinely administered preop- 
eratively or postoperatively when indicated with either 
cobalt or a linear accelerator. 


‘radium and hysterectomy for all others 


Radium therapy. 'The preoperátive intrauterine radi- 
um technique used between 1939 and 1969 consisted 
of 5,000 to 6,000 mg hours of radium usually from five 
linked sources administered over 100 hours.” ? In 
1958, vaginal radium was added to the intrauterine 
radium and administered by colpostat, ovoid, or mold, 
depending on the caliber of the vagina for an addi- 
tional exposure of 1,000 to 8,000 mg hours. Where 
given postoperatively radiation therapy consisted of ex- 
ternal radiation and vaginal vault radium. 

Since 1970, preoperative external therapy was fol- 
lowed by 5, 000 mg hours of radium therapy adminis- 
tered by a Fletcher-Suit afterloading intrauterine tan- ^ 
dem and variable size colpostats or, if the vagina was 
narrow, by a modified Bloedorn applicator. Radiation 
dosages calculated by dosimetry ranged from 7,000 to 
8,500 rads to point A and 4,800 to 6,000 rads to point 
B. When postoperative radiation therapy was indi- 


'. cated; 10,000 rads were given to the surface of the 


vaginal vault. Of this dosage 4,000 rads were provided 
to the entire pelvis by external means and 6,000 rads 
to the upper vagina by a Fletcher-Suit colpostat or 
Bloedorn applicator. І 
Surgery. Although the majority of women in this 
study were treated by total ábdominal hysterectomy 
and bilateral salpingo-oophorectomy an occasional rad- 
ical abdominal hysterectomy or vaginal hysterectomy 
was performed. A subtotal hysterectomy or expiorat- 


ory laparotomy was done only when it was obvious that 
“more extensive surgery would not improve the possi- 


bility for-cure and might jeopardize an uneventful re- 


' covery. 


Results 

Surgical, surgical mortality, and cure rates. The 
overall surgical, surgical mortality and absolute 5 year 
cüre rates according to the period of treatment are 
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Table IV. FIGO Stage I (1970 to 1974): 63 patients 


Method of treatment 
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. Surgery only ` 36 (57.1%) 32 (88.9%) 1 боё 
Ѕигрегу.ріиѕ postoperative exter- 8 (12.7%) 7 (87.5%) 1 
‚ nal radiation and vaginal radium 7 : 
External radiation, intrauterine and 18 (28.6%) 10 (55.695) 5 
‚ upper vaginal radium, surgery 
No surgery or radiation 1 _1 (100%) и 0 
Total 68 50 (79.4%) 7 


_ Surgical rate: 98.4% (62/63). 


‘Table V. FIGO Su п (1958 to 1909): 


No. of | 5yr. 
patients | cure 


56 3 patients 


` 


Table VI. FIGO Stage II (1970 to 1974): 


35 patients 





Method of treatmeni 

External radiation, intrauterineand 40 22 . 9 
upper vaginal radium, surgery 

External radiation and intrauterine 14 3 10 
and upper vaginal radium; radi- 
um only* 

. Surgery plus external radiation, 1 (1 0 

vaginal radium 

Surgery only* _1 Oo 1 

Total 56 26 20 


Surgical rate: 75.0% (42/56); 5 year cure rate: 46.4% 
(26/56), 


*Two, incomplete irradiation therapy; three, refused sur- 
Ț „gery; three, poor surgical risks; three, >80 years of age. 


{Radical hysterectomy. 


compared in Table ЛІ. In general, the cure rate paral- 
leled the surgical rate, confirming observations previ- 
ously reported.” * A significant drop in surgical rate 
was associated with a markedly reduced cure rate be- 
tween 1958 and 1969. 

. The results of therapy for 63 women with FIGO 
Stage І disease during the treatment period of 1970 to 
1974 are shown in Table IV. Those treated by surgery 
only had well-differentiated histologic disease. Those 
treated with preoperative irradiation had poorly dif- 
ferentiated histologic disease. Postoperative irradiation 
was administered to women who were originally. pro- 
grammed for treatment by surgery only but were 
found at surgery to have deep myometrial (250%) 
penetration. 

Adenocarcinoma involving the corpus and cervix 
(FIGO Stage II). The addition of irradiation therapy in 
1958 was designed to improve the cure rate for Stage II 
disease and to prevent or decrease the frequency of 
vaginal recurrence which in a previous study? showed a 
high correlation with cervical extension of disease. 

Table V lists the experience with this regimen of 


Method of treatment 


External radiation, intrauterine 28 20 4 
and upper vaginal radium, 
surgery 
External radiation, intrauterine 5 1 4 
апа upper vaginal radium 
only* | 
Surgery plus external radiation, 1 1 0 
vaginal radium 
Surgery onlyt A m 0 
Total З 35 23 8 


Surgical rate: 85.7% (80/85); 3, 4, and 5 yr. cure rate: 
65.7% (23/35). 


*Two, aged 85 and 89, refused surgery; one died before 
surgery with Stage IV disease at autopsy; one was not oper- 
ated on for medical reasons—aged 83 and 7200 pounds. 


, TPrevious irradiation therapy for ovarian carcinoma. 


therapy during the treatment period 1958 to 1969. 
Table VI records this same experience for the tr eat- 
ment period 1970 to 1974 after improvement in the 
radium application techniques and routine dosimetry 
calculations. І 

Obesity. This study updates the previously reported 
experiences in the management of adenocarcinoma of 
the endometrium in women weighing more than 200 
pounds.’ The number of obese patients treated over 
the entire period of study is listed in Table VII and 
individual weights shown by scattergram are given in 
Fig. 2. An analysis of the scattergram indicates an aver- 
age weight of 169.79 pounds. The average weight of 
patients in 1939 was 160 pounds and in 1977, 177 
pounds. This incréase in weight is statistically sig-. 
nificant ( (p « 0.001). The heaviest woman in the series 
weighed 432 pounds. The surgical and surgical 
mortality rates for three weight groups are listed in 
Table УШ. 

These data show that surgical ROSE increases 
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Fig. 2. Weights of patients at time of primary treatment. 


Table VII. Frequency of obesity 





Period 200-249 250-299 2300 
of study Total No. pounds pounds pounds % Obese 
1939-1940 39 i 3 3 0 ` `15.4 
1941-1946 117 18 4 0 18.8 
1947-1957 219 А 37 7 2 21.0 
1958-1969 241 30 11 5 19.1 
1972-1977 243 -32 18 14 27.2 
Total . 859 120 ^ 43 21 21.4 
(14.096) (5.0%) (2.4%) 


significantly with the degree of obesity and the overall 
risk for those women weighing more than 200 pounds 
is 3.6%. Of the six postoperative deaths between 1958 
and 1977, four women weighed more than 300 
pounds. Despite the higher mortality rate among those 
weighing more than 250 pounds, 16 of 20 women op- 
erated upon between 1958 and 1972, were considered 
cured at 5 years. 

Vaginal recurrence. The frequency of vaginal re- 
currence in FIGO Stages I and II disease according to 
the method of primary treatment is shown in Table IX. 
This table shows the infrequency of vaginal recurrence 
after treatment of Stage ЇЇ disease since 1958 and 


dramatizes the decrease in vaginal recurrence after 
treatment of Stage I disease in the 1970 to 1974 treat- 
ment period when compared to the 1958 to 1969 
treatment period when irradiation therapy was not 
given for high-risk Stage I disease. 

The only vaginal recurrence among Stage I and II 
cases in the 1970 to 1974 time period occurred in a 


` patient with clinical Stage II and surgical Stage IV dis- 


ease (positive para-aortic node), in whom a pelvic re- 
currence eventually eroded through the vaginal vault. 
This is a vaginal recurrence rate of 1.9% for the 104 
patients in the four groups of women with Stages I and 
II disease treated between 1958 and 1974 with external 


-. 
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Table VIII. Surgical and surgical mortality rates among the obese related to period of study 


апа, weight group 









Obese pa- 
tients (No.) 


No. op- 
eraied on 


1939-19635 98 88 
1964-1969 29 21 . 
1970-1977 .64 | _60 


Total 184 169 
Surgical mortality rate ; 


200-249 
pounds — 





M65* . € 1/18 1/5 
0/16 0/4 0/1 
0/29 0/18 3/18, 
1/110 1/40 . ' 4/9 
0.9% 2.5% 21.1% 


” Overall surgical rate: 91.8% (169/184); overall surgical mortality rate: 3.6% (6/169). 


*Deaths/number operated on. 


Table IX. Frequency of vaginal recurrence in FIGO Stages I and II disease related to type of 
therapy and period of treatment ` 






Type of therapy 





1958-1969 
Surgery only 7/95 
Surgery plus external radiation, 1/14 
vaginal vault radium 
External radiation, intrauterine and 0/18 
upper vaginal radium, surgery : 
External radiation, intrauterine and 0/5 
upper vaginal radium only 
Other 0/0. 
Total 8/132 
Recurrences (%) 6.8 


beam radiation, intrauterine and upper vaginal radi- 
um, and hysterectomy. 

There were no vaginal recurrences among the 44 
women with low-risk, well-differentiated histologic 
Stage I disease programmed in the 1970 to 1974 series 
for treatment by hysterectomy alone. Eight of these 44, 
however, became high risk because of deep myometrial 
(>50%) invasion and received postoperative irra- 
diation. 


Comment 


Except for the treatment period from 1958 to 1969 
the overall 5 year survival rates regardless of the thera- 
peutic regimen remained the same or improved only 
slightly. There are several reasons which taken to- 
gether explain at least in part the less favorable results 
obtained in that time period. More than 22% of the 
women treated in that time period had Stages III and 
IV disease. More women were 70 years of age or older 
and fewer were less than age 50 in this period when 
compared to other treatment periods. These factors 
influence both the surgical and survival rates. 


1970-1974 1958-1969 


FIGO Stage 












1970-1974 


0/36 0/1 0/1 
0/8 0/1 0/1 
0/18 . 1/40 1/28 
0/0 0/14 0/5 
ол 0/0 0/0 
0/63 | 1/56 1/35 
0.0 1.8 2.9 


The surgical death rate has remained stable for the 
past 30 years and is probably not excessive considering 
the high surgical rate and the type of patient referred 
to a university center. 

The treatment results for FIGO Stage I disease in the 
1970 to 1974 treatment period clearly indicate that the 
woman with a poorly differentiated histologic lesion 
has a poorer prognosis despite preoperative irradiation 
therapy., The woman with well-differentiated disease 
does well with only hysterectomy. Only one of 36 
women in this group died of disease. Although the 
number of patients was small, deep myometrial inva- 
sion did not change the prognosis for the well- 
differentiated lesion if postoperative irradiation ther- 
apy was. given. 

Studies of treatment in this institution prior to 1958 
indicated a 40% 5 year survival rate for women whose 
disease involved the cervix’ and documented cervical 
involvement at the time of primary treatment in at least 
2з of 32 women treated for vaginal recurrence.’ For 
these reasons women with Stage II disease received 
preoperative irradiation therapy that included external 
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therapy and radium treatment to the uterine cavity and 
upper vagina beginning in 1958. Despite this more ag- 


m 


gressive treatment the 5 year cure rate for the treat- 


ment period 1958 to 1969 was not significantly in- T 


éreased. This result might have been improved if 10 
(17.996) of the women with Stage II disease had not 
died `of unrelated causes within 5 years of treatment. 


N. The cure rate for Stage II disease, however, shows an 


upward trend since 1970, presumably influenced by 
.the improved irradiation techniques begun in that 
year. 

The increasing number of cases of Stage 11 disease 
since 1958 reflects increasing recognition in the areas 
from wbich referrals are received that preoperative 


therapy is a necessary part of treatment to achieve max- ` 


imum survival for this stage. 

When therapy with both irradiation and surgery is 
necessary, we believe that preoperative irradiation has 
more advantages than does postoperative irradiation. 
With an intact uterus a higher radiation dose can be 
given to the central pelvic structures with less chance of 
damage to the small bowel which in the patient previ- 
ously operated upon may become adherent in the pel- 
vis and more subject to damage. 

Morbid obesity is common among women with ade- 
nocarcinoma of the endometrium. Because extreme 
obesity creates technical difficulties in surgery and in- 


creases the risk of serious medical and anesthetic prob-- 


lems, gynecologists may be tempted to compromise 
therapy by omitting surgery. 

The current management of'the obese patient has 
been'influenced by the reported experience with obese 
women treated in this institution between 1939 and 
1963.» In this study hysterectomy, with or without 
supplementary irradiation, as dictated by the time 
period in which the woman was treated, was performed 
on nearly 90% of all women weighing 200 pounds or 
more. The sugical rate and the absolute 5, 10, 15, and 
20 year cure rates were slightly higher for the obese 
than for the nonobese women treated over the same 
time period. 

The experience with an additional 86 obese women 
treated between 1974 and 1977 provides an opportu- 
nity to evaluate the conclusions previously drawn con- 
cerning the high surgical rate in this group at high 
surgical risk. Despite more obese patients in the 1964 to 
1977 period the surgical mortality rate remained the 
same as that in the 1939 to 1963 study group. An 80% 5 
year cure rate for the 20 women who weighed more 
than 250 pounds treated between 1958 and 1972 seems 
to justify surgery despite the higher surgical mortality 
risk in this group of women. It is unlikely thzt this level 
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of survival can be obtained by any other program of 
therapy that does not include surgical removal of the 
uterus. : ] 

Vaginal recurrence has been frequent following 
primary treatment for adenocarcinoma of the endome- 
trium. Prior to 1958, vaginal recurrence was observed 
in 7.0% to 8.2% of women treated in this institution 
whether primary treatment was by intrauterine radium 
followed by hysterectomy or by hysterectomy alone.? 
Significant, however, was the observation that vaginal 
recurrences after treaunent by intrauterine radium 
and hysterectomy were more frequently located in the 
distal half of the vagina, occurred at a longer interval 
after primary therapy, and had a better ultimate prog- 
nosis. In contrast, recurrences after treatment by hys- 
terectomy alone were more frequently located in the 
proximal half of the vagina, especially at the vaginal 
vault, occurred earlier after primary treatment, and 
had a poorer prognosis. These findings suggested that 
the addition of external therapy and a vaginal radium 
source to supplement intrauterine radium treatment 
might reduce the risk of vaginal recurrence. 

As expected, the preoperative radiation program 
begun in 1958 for treatment of Stage II disease was 
associated with a low vaginal recurrence rate of only 
2.296 over the next 16 years. 

In 1970, in an effort to reduce the 6.896 vaginal re- 
currence rate observed among women with Stage I dis- , 
ease treated in the 1958 to 1969 treatment period, the 
extended radiation and hysterectomy program for 
Stage II disease was applied to all women with high-risk 


. Stage I disease. Women with Stage I disease in which - 


the histologic pattern was well differentiated continued 
to be treated by hysterectomy alone. As a result of this 
change in the treatment program, no vaginal recur- 
rences were observed after treatment of Stage I disease 
among women treated in the 1970 to 1974 treatment 
period. The absence of vaginal recurrence in the 1970 
to 1974 period when compared to the 1958 to 1969 
experience produces a p value of 0.041 when subjected 
to one-sided Fisher's exact square test. 


Conclusions 


Changes in therapy of adenocarcinoma of the en- 
dometrium described in this study have produced no 
dramatic increase in overall cure rates. The slight 
overall improvement in recent years may be due to 
earlier disease at the time of primary treatment and is 
not statistically significant. These studies do, however, 
suggest that women with FIGO Stage I well-differen- 
tiated histologic disease are at low risk for recurrence 
including vaginal recurrence and the prognosis for 
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cure is 90% or more without the benefit of supplemen- 
tary irradiation therapy. Women with Stage I disease 
with a poorly differentiated histologic pattern have a 
much poorer prognosis for cure despite hysterectomy 
supplemented by intensive preoperative irradiation 
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Discussion 


Dr. PAUL B. UNDERWOOD, JR., Charleston, South 
Carolina. The paper by Prem and colleagues justifies its 
title, "The evolution of a treatment program for ade- 
nocarcinoma of the endometrium,” since it describes 
the various treatment protocols and their interpreta- 


‘tion of the data from each that resulted in progressive 


alterations in the management techniques for adeno- 
carcinoma of the endometrium at the University of 
Minnesota from 1939 to 1978. I applaud the Depart- 
ment's policy that emphasizes the need for study pro- 
grams that manage disease in an organized rather than 
hit and miss fashion, which maintains a complete pa- 
tient follow-up program, and which eliminates a per- 
sonal selection factor. It was reassuring to see the FIGO 
classification utilized and all patients left in the original 
preoperative stage. I congratulate the authors for their 
persistence in follow-up since only three of 859 patients 
were lost to follow-up. : 
For an endometrial carcinoma to be classified as 
Stage ILor for documentation of endocervical invasion, 
one must see cancer invading normal cervical stroma 
and/or surrounding normal endocervical glands. Many 
endocervical biopsies or curettings will contain free 
clumps of carcinoma, or so-called "floaters," with no 
attachment to endocervical tissue. These should be 
Stage I neoplasms. Since 1970, one third of all patients 
treated at the University of Minnesota had disease 
classified as Stage II. This unusual high incidence plus 


. a survival rate of 65% leads me to believe that many of 


these women may have had Stage I disease. I agree that 
a true Stage II endometrial carcinoma or so-called cor- 
pus et collum requires extensive preoperative irradia- 
tion with external beam therapy and both intrauterine 
and vaginal radium. However, the morbidity of this 
radical therapy is too high to accept unless definite en- 
docervical invasion with its poor prognosis is proved. I 
therefore ask Dr. Prem to clarify how disease was 
classified as Stage II. 


April 1, 1979 
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therapy. Preoperative irradation therapy as given in 
this study has increased the 5 year cure rate for women 
with Stage I] disease and has reduced the risk of vagi- 
nal recurrence for both Stage II and high-risk Stage I 
disease. 


4. McKelvey, J. L., and Prem, К. А. Adenocarcinoma of the 
endometrium, in Progress in Gynecology, New York, 1957, 
Vol. 3, Grune & Stratton, Inc., p. 465. 

5. Prem, K. A., Mensheha, N. P., and McKelvey, J. L.: Oper- 
ative treatment of adenocarcinoma of the endometrium in 
obese women, Ам. J. OBSTET. GynecoL, 92:16, 1965. 

6. Gusberg, S. В.: The problem of staging endometrial 
cancer. Obstet. Gynecol. 29:305, 1966. 

7. Prem, K. A.: Unpublished data. 


One point is emphasized throughout the paper—the 
higher the surgical rate, the higher the survival rate. I 
heartily agree. With improved anesthesia and car- 
diopulmonary monitoring, and especially postopera- 
tive respiratory care, almost every woman can survive a 
hysterectomy. The liberal use of the respirator in the 
postoperative period dnd subclinical heparinization has 
proven to be the lifesaver for the massively obese pa- 
tient. This study showed a 92% surgical rate in all pa- 
tients over 200 pounds from 1939 to 1977 and surpris- 
ingly only a 94% surgical rate in the last 7 years. The 
operative mortality rate over these last 7 years was 5% 
in this obese group with all deaths occurring in patients 
weighing over 300 pounds. I have two questions for 
Dr. Prem: First, how did these patients die and were 
their deaths considered preventable? Second, since the 
vaginal hysterectomy is a lesser procedure with a 
shorter recovery period, was it performed on any of 
these women? 

Since 1970, surgery ione was advocated for well- 
differentiated Stage I disease. Of the 44 patients so 


treated, eight or 18% were found to have deep 


myometrial invasion requiring postoperative external 
beam radiation and radium. The other patients with 
Stage I carcinoma received extensive preoperative ir- 
radiation of 4,000 rads to the whole pelvis plus 5,000 
mg hours of radium followed 6 weeks later with sur- 
gery. It is stated that several times bowel obstruction 
secondary to irradiation required surgical intervention. 
Many of these patents must have had minimal 
myometrial invasion. In other words, some patients 
were undertreated and some overtreated. With these 
facts in mind, I offer for consideration the next steps in 
the evolution of treatment: (1) administering to all pa- 
tients with Stage I disease only a moderate dose of 
radium which has been proved successful in preventing 
vaginal apex recurrences with minimal morbidity and 
(2) performing hysterectomy within 2.to 5 days after 
radium removal. This would provide the pathologist 


t 
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with a uterus which essentially has no irradiation 
"change And thereby better enable him to accurately de- 
termine "cell type, grade of neoplasm, depth of 
myometrial invasion, and extent of spread. External 
iryadiation could be delivered to the truly high-risk pa- 
tient by individualized selection. A study that my col- 
leagues and I! presented to this group 2 years ago 
demonstrated, that surgery can be performed im- 
«mediately after radium placement without increased 
morbidity. 
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PROFESSOR Јонм м. BEAZLEY, Liverpool, England. I 
congratulate you on harnessing your Department's 
progressive experience over such a long period and on 
the valuable clinical comparisons you have been able to 
make. To have classified all your cases since 1958 into 
FIGO Stages I and II and to have followed up all but 
three of 859 patients for atleast 5 years is no mean feat. 
I was particularly interested in your confirmation that 
obesity is no contraindication to the surgical approach 
in endometrial carcinoma. 

Your Department's experience with Stage II disease 
far exceeds our own. We rarely see cervical involve- 
ment with endometrial malignancy. However, insofar 
as your treatment program is concerned, it seems emi- 
nently sensible, when Stage II conditions are discov- 
ered, to treat them by hysterectomy plus a full expo- 
sure to preoperative or postoperative irradiation as 
conditions permit. I also agree with you that, for well- 
differentiated Stage I lesions, preoperative treatment is 
probably not required but can be used postoperatively 
if necessary on receipt of the histopathologic report. 

In Liverpool, because of the distance separating our 
radium unit from the surgical units, we have found it 
practical to treat all our patients with Stage I disease by 
hysterectomy initially and vaginal radium alone shortly 
afterward. I notice your own team has not used such a 
simplified approach. However, from the Liverpool ex- 
perience I suspect that in Stage I cases, even if they are 
high-risk, no significant difference would be found in 
the occurrence of vaginal secondaries if a comparison 
was made between the simplified treatment we use and 
the more complex method you employ, of either pre- 
operative external beam radiation plus intrauterine 
and vaginal radium or just external beam radiation 
and vaginal radium postoperatively. Our patients, of 
course, receive much less radiation, which clinically is 
an advantage. | 

One interesting omission from the treatment pro- 
gram you have evolved so successfully over the years is, 
perhaps, the use of progestogens. When administered 
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intramuscularly, concurrently with intracavitary radi- 
um, there is a considerable reduction in the incidence 
of residual tumor found at hysterectomy. Well- 
differentiated tumors are particularly responsive, and 
in the treatment of recurrences pulmonary metastases 
show the greatest regression. I do not wish to suggest 
that progestogens should replace radiotherapy, only 
that they be used as an adjunct to preoperative and 
postoperative irradiation. We now incorporate proges- 
togen treatment into our preoperative scheme and for 
at least one year into our postoperative program, espe- 
cially if the tumor has penetrated beyond the inner. 
third of the myometrium. According to the literature, 
án objective response to progestogen therapy may be 
expected to occur in about 30% of patients. However, 
quite apart from the effect on nucleic acid synthesis, 
cell division, and mitosis rates, high-dose progestogen 
therapy also promotes considerable subjective benefit, 
in particular, an increase in appetite, an increase in 
exercise tolerance, and a feeling of well-being. At the 
clinical level, we find this general anabolic effect has a 
most beneficial result on the patient's morale. . 

DR. GEORGE A. HAHN, Philadelphia, Pennsylvania. It 
seems appropriate at this time to mention that the first 
official report of the thoroughly organized plan of 
treatment of corpus carcinoma at Minnesota was pre- 
sented by McKelvey’ at the Fifth American Congress of 
Obstetrics and Gynecology in 1952. The discussion was 
given by-Scheffey of Philadelphia, the Director of the 
Pelvic Malignancy Clinic, which was established in 


1921, at Jefferson Medical College Hospital. By~ * 


chance, or possibly fortuitously, today’s essayist fol- 
lowed McKelvey in his position at the University of 
Minnesota and I followed Scheffey as Director of the 
Pelvic Malignancy Clinic at Jefferson. 

The present plan of management at the University 
of Minnesota has evolved over the years with certain 
methods being abandoned when actual clinical results 
were carefully scrutinized. Surgery alone, irradiation 
alone, and preoperative or postoperative, radiation 
therapy, by local or external sources alone or in combi- 
nation, have been employed. 

There are a number of sections in this essay which 
warrant specific comment. When indicated, should 
radiation be given before or after surgery? Weigens- 
berg,” in a clinical study of 91 patients, randomly al- 
located and having Stage 1 endometrial carcinoma, ob- 
tained a 5 year disease-free survival rate of 75% in 
those patients who received intracavitary radium prior 
to surgery in comparison to a 48% survival rate in the 
external therapy: group. Nine patients in the latter 
group had recurrence or metastases with only two pa- 


"tients having this type of occurrence in the in- 


tracavitary group. Major and minor complications oc- 
curred more frequently in the patients who received 
external therapy. Landgren and associates;? in a study 
of 150 patients at the M. D. Anderson Hospital, ‘in 
whom surgery was contraindicated because of medical 
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reasons or surgical unresectability, stressed the benefits 
of intracavitary irradiation. 

"There is a difference of opinion as to when the opti- 
mal time for surgery occurs following radiation. Prem 
suggests a 6 to 8 week interval. Haber,* a former resi- 
dent in radiology at Mercy Catholic Medical Center in 
Philadelphia, evaluated 45 patients in whom 'the 
irradiation-surgical interval varied from.less than 1 
week to 15 weeks. In his series 6296 of hysterectomy 
specimens were tumor free when the interval was 4 to 8 
weeks whereas only 4296 of specimens were free of 
tumor when the interval was greater than 8 or less than 


“4 weeks. Further clinical investigation is being con- ` 


tinued by a number of workers on this important point. 

Our own studies, published in 1965,5 likewise stressed 

the value of radiation therapy in reducing the inci- 
. dence of vaginal recurrence. 

Prem and colleagues, in recording the management 
of 184 patients weighing over 200 pounds, affirm the 
benefits of surgery, despite greater morbidity and mor- 
tality rates, particularly in those patients weighing 
‘more than. 250 pounds. 

Dr. Prem, do you believe that vaginal hysterectomy 
has a significant role in the obese patient? 


Are progestational agents employed as a matter of - 


course in any particular group of patients? 

Dr. Prem and associates have presented a logical and 
clinically effective approach to the care of patients with 
carcinoma of the endometrium, incorporating thor- 
ough study, surgery, irradiation, and the proper selec- 


- «tion of patients so that optimum results may be 


achieved in all types of patients. A "nicety" of clinical. 
judgment is, of course, the basic necessity for success. 
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DR. FREDERICK J. HOFMEISTER, Wauwatosa, - Wis- 
consin. Í want to re-emphasize that the key to the treat- 
ment of endometrial carcinoma is early diagnosis, 
based on a high degree of suspicion, the free use of a 
practical method of detection, which in my hands has 
been endometrial biopsy, and encouraged communi- 
cation between patient and doctor. : 
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This high degree of suspicion and the resultant early 
diagnosis should be based on symptoms sucli as апу”. 
type of bleeding in the postmenopausal perfod. It is 
also necessary whenever a patient is to be subjected to 
medication which might stimulate the endometrium, 
such as before the use of estrogen’. I appeal that there 
be a continued greater acceptance of the use of endo- 
metrial evaluation. I do not care whether you use 
biopsy, as I have and which I have found most effective 
in my hands, or cytologic evaluation, but I think that 
the basis of therapy must be based upon early detec- _ 
tion. I too, would like to know more about the use of 
progestational medication in the treatment of endome- 
trial carcinoma. 

It has been my policy to administer medroxyproges- 
terone acetate when the endometrial biopsy is diag- 
nosed as adenocarcinoma. This medication is con- 
tinued for years. I have not gathered my statistics, but 
my impression is that the results have been betzer. 

DR. SAUL B. GUsBERG, New York, New York. I ad- 
mired Dr. Prem's paper because he has used the expe- 
rience of his clinic so wisely. 

Before 1964, equal authorities seemed to stress that 
there were only two ways to treat cancer of the endo- 
metrium, either by surgery alone or by combined 
treatment with preoperative radium followed by 
surgery. | 

‘When it was decided that Stage I was a nebulous kind 
of category with a variety of tumors, we thought it 
would be wise to establish some virulence criteria, some 
high-risk criteria, if you please. I think since that time it 
has been quite clear that the individualization of treat- 
ment for these people with cancer of the endometrium 
is logical and satisfactory. 

Furthermore, I think several.studies, and certainly 
Dr. Prem's have illustrated that there is a place in the ` 
Stage IA, grade 1 lesion for surgery without radiatión. 
'The selective use of radiation for carcinoma of the en- 
dometrium will probably apply to not more than 30% 
of the entire group of patients with Stage I disease. 

DR. PREM (Closing). The points made by the dis- 
cussants are all well taken and are those which I had 
anticipated would be singled out for comment or ques- 
tion. 

The high frequency of Stage II disease observed in 
this series requires an explanation. In 1958, a study of · 


1 our patient material indicated that endometrial adeno- 


carcinoma that extended into the cervix carried a high 
risk for vaginal recurrence which could be reduced by 
aggressive irradiation therapy. Ме publicized this ob- 
servation in our referral area through hospital staff 
meetings, seminars, and postgraduate courses and em- 
phasized the need for a diagnostic fractional curettage 
to determine cervical involvement when endometrial 
malignancy was suspected. This emphasis developed 
an awareness among the gynecologists in the area that 
disease which involved both the endometrium and 
cervix was higher-risk disease and optimum treatment 
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included radiation therapy in addition to hysterectomy. 
‚ ¿Because radiation therapy is not available in many 
community and many metropolitan hospitals, many 
patients with Stage II disease were referred to our iri- 
stitutien for treatment. Then, too, the standard treat- 
ment for Stage I disease in our area for many years was 
simple hysterectomy without irradiation. Because these 


women were not referred for treatment, the number of, 


. cases of Stage II disease in our experience seems dis- 
proportionately large. Now it is recognized that women 
with undifferentiated Stage I disease also constitute à 
high-risk group and may be better treated by both 
radiation therapy and surgery. Although, this has re- 
sulted in more referrals of women with Stage I disease, 
the ratio of Stage II to Stage I disease remains high. 

When radiation therapy is indicated for adenocarci- 
noma of the endometrium it has been the policy of 
both the Radiotherapy and Gyriecology Departments 
to provide maximum radiation therapy. For this reason 
external radiation in addition to intrauterine and up- 
per vaginal radium is a routine whenever radio- 
therapy is indicated. 8 

When irradiation is indicated we prefer preoperative 
to postoperative administration. Better radium distri- 
bution is achieved because the intact uterus can be used 
as a radium container. To answer Dr. Underwood's 
question about radiation complications, we have ob- 
served fewer complications with preoperative irradia- 
tion than with postoperative irradiation. Intensive 
postoperative radiation may damage a loop of small 
bowel that has become adherent in the pelvis following 
hysterectomy. In almost every instance in oür experi- 
ence where bowel obstruction or necrosis has occurred, 
it has beer. in a patient who has received postoperative 
radiation therapy. It appears that external radiation 
therapy contributes more to the production of this 
complication than does radium therapy to the upper 
vagina. 

Of the operative deaths among the women over 300 
pounds, one died of a pulmonary embolus, one of a 
coronary occlusion, one of septicemia, one of a cere- 
brovascular accident, and one of a massive local infec- 
tion. This last patient weighed almost 400 pounds. A 
year before the adenocarcinoma of the endometrium 
was discovered she had a jejunoileal bypass. The bypass 
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surgery was performed through a midabdominal 
transverse incision. The incision for the hysterectomy 


маз also a transverse incision just above the pubic hair- 


line. There was a slough of the entire abdominal wall 
between the incisions and after a protracted course the 
patient died of massive ihfection. 

Vaginal hysterectomy has been ised only occasion- 
ally in the massively obese patient and only if a serious 
medical problem or marked pelvic relaxation was pre- 
sent. The heaviest patient in the series (432 pounds) 
was treated by vaginal hysterectomy. It was a difficult 
case because there was less than optimal relaxation. We 


„prefer. the abdominal approach, using a Cherney i inci- 


sion made just above the symphysis, where the patient 
is not as fat. The panniculus is lifted upward using a 
strapping technique I learned from Buchsbaum. Ме 
have found that this method of displacing the pan- 
niculùs upward provides excellent access to the pelvis 
through this incision. 

We usually do not utilize progestogen therapy until 
all possibilities of treatment with radiation and surgery 
have been exhausted. In contrast to surgery and radia- 
tion, progestogen therapy is. systemic therapy and 
should be effective in patients with sensitive disease, 
regardless of its location or extent. Also, deb и 
are expensive. There is some evidence to suggest that if 
progestogen therapy is discontinued the recurrence 
that follows may no longer respond when the proges- 
togen is restarted. 

Because progestogens frequently reduce meno- 


pausal symptoms we have occasionally used them for · 


this purpose among patients treated for adenocarci- 
noma of the endometrium. We have preferred med- 
roxyprogesterone acetate for this, and our experience 
with thé other progestogens is nil. . 

There is no question that earlier diagnosis, as 
pointed out by Dr. Hofmeister, will improve the results 
of treatment of adenocarcinoma of the endometrium. 
The search for improved detection methods continues. 
At present the best early detection technique is the en- 
dometrial biopsy. 

I would like to thank Dr. Gusberg for his comment, 


because the change in therapy effected in this series in 


1970 was partially based on his work, which clearly 
separated high-risk from low-risk disease. 


Extrapelvic lymph node metastases in cervical . 


carcinoma 


HERBERT J. BUCHSBAUM, M.D. 


Iowa City, Iowa 


One hundred and fifty patients with invasive cervical carcinoma underwent preradiation therapy 

А celiotomy and para-aortic node excision. The incidence of histologically documented metastases in 
these nodes was 33% (34/102) in Stage ІВ. The last 23 patients with positive para-aortic nodes ; 
had left scalene node excision; nodes were positive in eight patients (34. 8%). Sixteen patients had 
visceral metastases including 11 with small and large bowel metastases, two with liver metastases, 
and one with metastases to the liver and intestine. Pretreatment celiotomy with para-aortic lymph 
node excision and, where positive, followed by scalene lymph node excision is valuable in treatment 
planning in advanced cervical carcinoma limited to the pelvis. (AM. J. OBsTET. GYNECOL. 


133:814, 1979.) 


THE DISTANT SPREAD of uterine cervical carcinoma 
is predominantly by lymphatic routes. Cherry and 
Glucksmann! found tumor in lymph channels in 38.6% 
and in blood vessels in only 1.696 of 306 cases of cervi- 
cal carcinoma. 
_ Prior to 1970, the incidence and clinical significance 
of pelvic lymph node metastases were elucidated, yet 
only anecdotal surgical reports?"* on the incidence of 
para-aortic node involvement in cervical cancer were 
available. The reported incidence of metastases in the 
para-aortic nodes was considerably less than 10%, 
though autopsy studies reported on incidence of about 
30%.® ? Para-aortic and scalene lymph nodes were 
commonly involved in patients dying with single or 
multiple organ metastases, and Marcial-Rojas and 
Meigs!! found para-aortic nodes involved in all patients 
dying of metastatic disease. 

After the para-aortic lymph nodes, the next level of 
lymph nodes in the efferent drainage of the uterine 
cervix accessible to biopsy are the left scalene lymph 
nodes. Earlier autopsy studies® !9 19—18 suggested a low 
incidence (under 596) of involvement of these nodes in 
carcinoma of the cervix. 


From the Division of Gynecologic Oncology, Department 
of Obstetrics and Gynecology, University of Iowa. ' 


Presented by invitation at the Eighty-ninth Annual 
Meeting of the American Association of Obstetricians and 
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This pretreatment clinical study was undertaken to 
determine the incidence of metastases from cervical 
carcinoma to the extrapelvic efferent lymph nodes 
(para-aortic and scalene). 


Anatomic considerations 


Tumor cells reach the regional lymph nodes by em- 
bolization in lymphatic channels. The tumor cells can 
be arrested at the lymph nodes. The lymphatics drain- 
ing the cervix form prominent lateral] trunks which 
flow primarily to the external iliac, hypogastric, ob- 
turator, and common iliac lymph nodes, with less 
prominent channels to the gluteal, sacral, and subaortic 
lymph nodes (Fig. 1). 

In addition to the main lateral trunks, there are 
smaller but consistent anterior and posterior channels. 
The less well-developed anterior channels pass behind 
the bladder and terminate in the iliac nodes at the lat- 
eral pelvic wall. The posterior channels course along 
the uterosacral ligaments and then turn cephalad. 
Some channels terminate in the superior rectal nodes, 
while others bypass these nodes eventually to reach the 
subaortic lymph nodes lying on the sacral promontory. 
Some posterior channels take a course parallel to the 
ureter and, with occasional nodes interspersed, termi- 
nate in the common iliac, subaortic, or even aortic 
nodes. Some of the more posterior efferent vessels of 
the posterior trunk course along the medial edge of the 
hypogastric and common iliac arteries to reach the low- 
est aortic lymph nodes without interruption by 
nodes. ‘7'9 

There are therefore at least three possible lymphatic 
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routes by which malignant tumor emboli from the cer- 


x posteriot cervical trunk directly to the para-aortic 
lymph nodes, (2) by progressive involvement of the 


pelvic lymph nodes with extension to the para-aortic 


.vix caf reach the para-aortic nodes: (1) via the: - 


lymph nodes, or (3) by tumor emboli reaching the sa- ` 


cral and subaortic lymph nodes and continuing to the 
. para-aortic lymph nodes. 
The.lymph nodes around the abdominal aorta, 


numbering 25 to 30, have been termed juxta-aortic, 
abdominoaortic, lateral lumbar, periaortic, and para- : 


aortic lymph nodes. These lymph channels and nodes 
lie in three main vertical channels (Fig. 1j, with fre- 
quent horizontal communications between them: 
1. Nodes in a chain lying to the left and slightly an- 
` terior and posterior to the aorta are the left aortic 
nodes which number approximately six to 10. ^ ^ 


2. A chain of nodes is situated to the right of (ће. | 


aorta, between it and the vena cava. The two to five 
nodes in this chain are termed aortocaval. 
8. There are approximately 10 to 15 nodes lying to 
the right, and slightly anterior and posterior to the 
- right border of the vena cava, which are called caval 
nodes. 


There are variations in the prominence of these 


chains, .with one developing at the expense of the 
others. An occasional lymph node can be found an- 
terior to the aorta; it is rare to find a lymph node lying 


behind the aorta below the level of the third lumbar’ 


vertebra.?? 


` Efferent flow from the para-aortic lymph nodes is . 


cephalad to the cisterna: chyli which lies at the level of 
the second lumbar vertebra. The thoracic duct, which 
acts as a conduit for malignant cells, ascends into the 
chest in the posterior mediastinum. Prior to its usual 
' site of emptying into the venous system, at the junction 
of the left subclavian and left internal jugular veins, the 
thoracic duct arches 3 to 4 cm above the clavicle. At this 
point the scalene lymph nodes are incorporated into 
the efferent lymph flow. me 


Material and methods 
All pazients admitted to the Division of Gynecologic 
Oncology at the University of Iowa Hospitals between 


July 1, 1970, and April 20, 1978. with a diagnosis of ` 


invasive cervical carcinoma were considered eligible for . 


entry into this study. During the first 18 months, pa- 
tients with all stages of disease underwent exploratory 
operation, but because of the low incidence of positive 
nodes in Stages IB, ПА, and ПВ?! only patients with 
advanced but localized disease (Stages IIIA, IIIB, and 
IVA), selected patients with earlier disease demonstrat- 
ing high-risk factors (e.g., a barrel-shaped cervix), and 
e patients requiring surgical intervention were consid- 
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Fig. 1. Lymphatic drainage of the cervix. The major lymphat- 


‘ic channels (B) are directed laterally to the obturator, hypogas-*. * 


tric, external, and common iliac lymph nodes. Consistent but 
less prominent channels pass posteriorly (4) and anteriorly 
(C). The anterior channels (C) terminate in the external iliac 
nodes while the posterior vessels (4) terminate in the common : 
iliac, subaortic, and aortic lymph nodes. The three vertical 
para-aortic lymph node chains are shown: Left aortic (J), 
aorto-caval (П), and caval (III). ` 


ered candidates for para-aortic node excision. A total 
of 150 patients underwent exploratory celiotomy and 
para-aortic node excision. 

Every patient had a complete history and physical 


“examination and a metastatic tumor survey, including 


routine blood studies, chest roentgenogram, and cys- 
toscopic and sigmóidoscopic examination. A barium 
enema was performed on patients over 50 years of age 
or where signs or symptoms were present. Twenty-five 
patients had a preceliotomy pedal lymphangiogram, 21 
with Stage ПІВ and one each with Stage IB, ПА, ПВ, 
and IVA. І 

Patients with severe medical diseases, considered 
contraindications to surgery, were excluded from the 
study; age and obesity were not considered factors for 
exclusion, so that 81.4% of patients admitted with ad- 


‘vanced localized cervical carcinoma underwent explo- 


ration. . 
Age. Three quarters of the patients undergoing ex- 
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Fig. 2. Age of patients with cervical carcinoma undergoing 
exploration for para-aortic node excision. 


ploration were between the ages of 40 and 69; the 
youngest was 27 and the oldest 88 years (Fig. 2). The 
average age of patients with cervical carcinoma when 
first seen at the University of Iowa Hospitals is 52 years. 

Weight. Twenty-six patients weighed over 80 kg (176 
pounds), 12 of these over 90 kg (193 pounds) and four 
over 100 kg (221 pounds). The heaviest patient 
weighed 117.8 kg (260 pounds) and was 165 cm (5 feet, 
5 inches) tall. : 

Histologv. Reports of the cervical biopsy were avail- 
able in all 150 cases. In over 90% of the cases the 
malignancy was a squamous cell carcinoma; in six, an 
adenocarcinoma; in two, a mixed epithelial tumor 
"(adenosquamous carcinoma); and in two, it was undif- 
fereritiated carcinoma. The histology and grade of dif- 
ferentiation are shown in Table I.. 

Operative procedure. The purpose of the opera- 
tion was explained to the patient and informed consent 
' was obtained. One hundred and fifty patients under- 
went exploration, 115 with advanced localized disease 
(Stages ША, ПІВ, and IVA) (Table II). 


In the elective lymph node excision, the abdomen 


was explored through a right paramedian incision ex- 
tending approximately 5 cm above and 5 cm below the 
umbilicus. This incision allowed for adequate explora- 
tion of the pelvis and upper abdomen and provided 
good access to the para-aortic lymph node-bearing 
areas. When necessary, the incision could be extended 
superiorly or inferiorly One patient had an ex- 
traperitoneal para-aorüc lymph node excision through 
a midline incision. 

After entering the peritoneal cavity all fluid was aspi- 
rated for cytologic examination. When no fluid was 
present, peritoneal washings were obtained as previ- 
ously described.” After exploration of the upper ab- 
domen and pelvis, the para-aortic lymph node-bearing 
areas were palpated from the diaphragm to the aortic 


bifurcation. The parietal peritoneum over the aorta - 
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Table I. Histology of cervical carcinoma in patients 
оде рага-аогис lymphadenectomy . 
No. of - 
Histology patients 
Squamous cell carcinoma: . 140. 
Well-differentiated . 16 
Moderately differentiated 46 
Poorly differentiated 46 
Not indicated . 32 
Adenocarcinoma: 6 E 
Well-differentiated í 2 
: Moderately differentiated 2 
Poorly differentiated 1 
Not indicated 1 
Adenosquamous carcinoma: 2 
Poorly differentiated 2 
Undifferentiated carcinoma 2 





Table II. Stage of primary cervical carcinoma in 
patients undergoing exploration 


Stage ` | . . No. undergo- 
of disease ing exploration 
IB i 16 
IIA 4 
IIB 15 
IHA : 2 
ив | 108 
IVA 20 

` Total 150 


was opened from the bifurcation to, the duodenum. 
When a single enlarged and suspicious lymph node was 
noted, this node was.excised and sent for frozen sec- 
tion. If a fixed mass was found, a biopsy was taken. If 
the report was positive, no further surgery was per- 
formed. When no suspicious nodes were found, all 
lymph nodes from the three vertical chains were ex- 
cised from about the level of the second lumbar ver- 


` tebra to the aortic bifurcation. Occasionally the su- 


periormost node was cephalad to the duodenum 
and the transverse mesocolon, requiring an approach 
through the gastrocolic ligament (Fig. 3). 

Hemostasis was secured with ligatures, electrocoagu- 
lation, and hemoclips, and the superior and inferior 
margins of the dissection were marked with hemoclips. 


‘The posterior parietal peritoneum was closed and the 


abdomen and pelvis were irrigated. No attempt was 
made to excise pelvic lymph nodes. The abdomen was 
closed in a routine fashion. | 

The excised lymph node specimens were handled in 
a routine fashion in the pathology laboratory. The 
number of lymph nodes excised varied from one to 23, 
with an average of six nodes. In 12 patients more than 
10 lymph nodes were removed. 
` An additional 47 operative procedures (diagnostic 
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Table III. Additional procedures performed on 


. patierns undergoing celiotomy for para- aortic 


эш, node excision 


Additional surgical procedures 


z 
© 


Cesarean. section 
Hypogastric artery ligation 
Salpingo-oophorectomy 
Small bowel resection with anastomosis 
Hemicolectomy 
- Herniorrhaphy: 
Umbilical 
Femoral 
Liver biopsy 
Resection of jejunal lesion 
Sigmoid colostomy 


pent 
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Table IV. Delay in starting radiation therapy in 
131 patients receiving curative or palliative therapy 














Delay in starting No. of 


radiation therapy (days) patients 
0-7 54 
8-14 65 
15-2] . 10 
22-28 1 
Over 29 1 
Total 131 


‘and therapeutic) were performed with the para-aortic 


lymph node excision (Table III). Adnexal surgery 
was done for ovarian tumors or pelvic inflammatory 
disease. | 

The last 23 patients with positive para-aortic lymph 
nodes underwent a left scalene node excision. Initially 
these procedures were done with genera] anesthesia, 
but more recently they have been performed with local 
anesthesia in a minor operating room. | 

The delay in instituting radiation therapy averaged 
9.5 days (including weekend days) in the 131 patients 
receiving palliative or curative external radiation ther- 


ару. In over 90% the delay was less than 2 weeks, and . 


in 98.5% it was less than 3 weeks (Table IV). _ 

Complications. There was one intraoperative com- 
plication: A ureter was nicked in removing an in- 
traligamentous adnexal tumor. The defect was recog- 
nized and repaired without sequelae. 

Postoperative complications occurred in | 18/150 pa- 
tients (12%) (Table V). One death resulted from a 
pulmonary embolus on the fifth postoperative day. 
Another patient developed a pulmonary embolus on 
the third postoperative day and was started on a reg- 
imen of anticoagulant therapy. She subsequently de- 
veloped a wound dehiscence and a pelvic hematoma, 
causing mechanical obstruction of one ureter. These 
complications delayed the start of radiation therapy by 
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Fig. 3. Abdominal roentgenogram with contrast medium in 
upper gastrointestinal tract. Clips mark sites of positive para- 
aortic node excision (arrows). 


= * 


42 days. Both of these pulmonary emboli occurred 
prior to the routine administration of prophylactic low 
dose heparin. 


Findings 

Para-aortic nodes. The incidence of metastases to 
the para-aortic lymph nodes by stage of cervical carci- 
noma is shown in Table VI. One specimen, from a 
patient with Stage ПІВ disease, was never received in 
the Pathology Department, so the incidence of para- 
aortic lymph node involvement for this stage is based 
on 102 cases. The combined incidence of histologically 
proved para-aortic lymph node metastases for ad- 
vanced disease clinically limited to the pelvis (Stages 
ША, IIIB, and IVA) is 33.3%. 

Visceral metastases. Sixteen patients with positive 
para-aortic lymph nodes had extranodal metastases, 
most of which were not suspected clinically or detected 
on preceliotomy survey (Table VII). Metastases to the 
rectosigmoid were transperitoneal, involving the colon 
serosa and/or mesentery above the peritoneal reflec- 
tion and not detected on sigmoidoscopic examination 
or barium enema. The small and large bowel were Ше 
most common sites of visceral metastases; there were 
three patients with histologically documented metas- 
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Table V. Postoperative complications in. 150 patients 
following celiotomy and node excision . 


А No. of 

Postoperative complication , patients 
Wound dehiscence 3 
Wound: dehiscence and pneumonia ` Ls. 
Wound infection ' | 1 
Pulmonary embolus ш 4* 
Pulmonary embolis, wound dehiscence, and 1 

pelvic hematoma 

Thrombophlebitis 2 
Pneumonia , 3 
* Congestive heart failure 1 
Temperature онад unknown etiology 2 
Total 18 
*One death. 


Table VI. Incidence of positive para-aortic lymph 
nodes by stage 









Positive nodes 





No. undergo- 
ing exploration 





IB сэт 4 25. 

ОПА 4 0 0 
ПВ 15 1 6.6 
ША 2 0 0 
ПІВ 109 34 33.3 
IVA 10.7 4 40.0 


* able VII. Extranodal.intraperitoneal metastases 
detected at celiotomy ` 


z 
е 


Extranodal peritoneal metastases 


Small bowel 

Small bowel and коолап 
Rectosigmoid 

Rectosigmoid and bladder serosa 
Rectosigmoid, small bowel, and liver 
Liver 

Fallopian tube 


"Total 


ate 
Бу кә ко — коко нк оо. 


tases in the liver. Eighteen patients had adnexal sur- 
gery: half for pelvic inflammatory disease, two for ovar- 


ian carcinoma, and seven for benign lesions of the 
ovary (endometrioid cyst, fibroma, or simple cyst). 
Histology. The histologic type of cancer and the in- 
cidence of para-aortió lymph node metastases are 
shown in Table VIII. In Stage IIIB squamous cell car- 
cinoma 27.2% of patients with- well-differentiated, 
23.5% with moderately differentiated, and 30.4% with 
' poorly differentiated tumors had para-aortic nodal 
metastases. ` 
Lymphangiography. Twenty-five patients had a pre- 
celiotomy lymphangiogram, 21 with Stage ПІВ and 
one each with Stage IB, ПА, IIB, and IVA. In 21 of the 
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Table VIII. Incidence of para-aortic lymph DE 


node metastases by histologic type of E 
cérvical cartinoma 










Patients with 
nodal metastases 





Histology 





Squamous cell carcinoma (139) 8 27.3 
Adenocarcinoma (6) 2 33.3 
Adenosquamous carcinoma (2) ] 50.0 
Undifferentiated carcinoma (2) 2 100.0 


Table IX. Correlation of peritoneal cytology with. 
positive para-aortic lymph node excision 


Para-aortic nodes 










Negative 18 75 
Positive . 13 Й 21 
Suspicious _0 _4 _4 
Total 31 69 . 100 


25 cases the nodes identified as positive on the lymph- 
angiogram were excised, as determined by postopera- 
tive films. One of the eight patients whose lymphan- 
giogram was interpreted as negative had a positive 
para-aortic lymph node biopsy, while only five of the 13 
whose lymphograms were read as positive had histolog- 
ically proved metastases in the para apene, lymph 
nodes. 

Peritoneal cytology. One hundred patients’ charts 
had reports of peritoneal cytology: 75 were negative, 
21 positive, and four suspicious. Reports were available 
in 31 patients with positive para-aortic nodes. In only 
13 was the peritoneal cytology interpreted as positive, 
while none of the four patients with a suspicious report 
had a positive para-aortic lymph node (Table IX). 

Scalene lymph nodes. The last 23 patients with posi- 
tive para-aortic lymph nodes had left scalene lymph 
node excision. None of the patients had palpably en- 
larged lymph nodes. In one patient the excised fat pad 
contained no identifiable lymph nodes and the proce- 
dure was considered negative. Metastases were found 
in 8/23 (34.896) of the scalene lymph node specimens. 

Treatment. Twenty-one of the 43 patients with posi- 
tive para-aortic lymph nodes completed radiation ther- 
apy to the pelvis and para-aortic areas. Therapy was 
delivered through a shaped field to the pelvis and 
para-aortic area to the level of the first lumbar in- 
terspace.? Of the remaining. patients with positive 
para-aortic lymph nodes, eight had involvement of the 


. scalene lymph nodes, three had liver metastases, and 


others had visceral metastases or refused treatment or 
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Table X. Survival of patients observed at least 2 years after para-aortic lymph node excision 







Para-aortic nodes 


17/23(73.9%) 
2/5 (40.0%) 


Negative 
Positive . 


their Edition was so poor that they were unable to 


tolerate treatment. Such patients received palliative’ 
radiaticn therapy to the pelvis, to control bleeding, and i 


systemic chemotherapy. : 

Survival. Five patients are alive over r6 years after 
completing radiation therapy to the pelvis and para- 
aortic fields. The lorigest survivor is alive, free of dis- 
ease, ат 7% years. One of these long survivors had 
biopsy-proved tumor involving the sigmoid mesentery; 


‘another, biopsy-proved involvement of the sigmoid 


serosa and an epiploon. 
The prognostic role of positive para-aortic nodal 
metastases in cervical:carcinoma is shown іп'ТаЫе X. 


Comment 
The findings i in this study suggest that the division of 


lymphatics draining the uterine cervix into primary . ` 
and secondary groups of nodes has only limited value, 


in treatment planning. At least one third of patients 
with acvanced cervical carcinoma localized to the pelvis 
have metastases in the para-aortic lymph nodes, out- 
side the standard treatment field, before treatment is 
started. Furthermore, 35% of these. patients have 
metastases to the left scalene lymph nodes. ` 
A number of i institutions now perform pretreatment 
staging celiotomy in cervical carcinoma as first sug- 
. gested by J. Н. Nelson. Since our first report?! several 
_ Series have appeared.?' ?* The selection of patients in 
these series varied and, às Nelson and Urcuyo? noted, 
the surgical -approachés have varied, with some sur- 


geons attempting therapeutic excision of fixed para-. 


aortic nodal masses, while others have performed only 
diagnostic biopsies. Nevertheless, it appears that 3096 


to 40% of patients with Stage ПІВ cervical carcinoma - 


: have histologically proved metastases to the para-aortic 
lymph nodes. 


The actual incidence of para- -aortic node metasiases 


iş probably. higher than that reported. Only a single 


node in a chain may be involved with metastatic сагсі-. 


noma, and that node may be small and missed i in the 
surgical excision. The presence of metastatic carcinoma 


іп a normal-sized lymph node cannot be determined by ` 


palpation; gross enlargement and fixation are highly 
suggestive: One of our patients had only a single micro- 
scopic focus in one of 10 normal-sized lymph nodes 


excised. Furthermore, a small focus in a peripheral 


та 


Stage 1B, ПА, and IIB А 
"e | =, 


6/23(26.1%) 
3/5 (60.0%) 







ааа ША, ШВ, and IVA 


41/67(61.2%) 
23/27(85.2%) 


2670798890) 
4127( 14.8%) 


sinus of a lymph node can be missed by routine section- 


ing of the specimen. 

The high incidence of nodal metastases in Stage lin 
this series is a reflection of patient selection. One pa- 
tient with Stage IB disease was pregnant, two had 
barrel-shaped cervices, and one was found at operation 
to have pelvic. wall nodal masses and had been un- 
derstaged. Excluded from this report are 110 patients 


© with Stage IB and early ПА who, during this period, 


had radical hysterectomy as primary treatment. 

The histologic type of carcinoma appeared to have 
no influence on the. incidence of para- -aortic lymph 
node metastases. Furthermore, there was no relation- 
ship between node metastases and degree of differ- 


, entiation of the squamous carcinoma. 


` Few controlled studies are available from which to 
evaluate the accuracy of lymphangiography in the dė- 
tection of para-aortic nodal metastases from cervical. 


' carcinoma. Piver and Barlow? found a very high corre- 


lation between lymphangiography and biopsy-proved 


| metastases in the para-aortic nodes, while others?^ 30 


reported a poor correlation. The sensitivity of this test, 
based on 21 patients, was 0.83; the specificity,- 0.53. 
While the controversy regarding the accuracy of this 
technique in female genital cancer continues, one must 
be cautious in using this technique for detection of 
para-aortic lymph node metastases. 

Eight of the 21 patients (34.8%) with documented 
metastases in the para-aortic lymph nodes, with nega- 
tive chest roentgenograms and nonpalpable left su- 
praclavicular nodes, had metastases to these nodes. Ina 
clinical study, Ketcham and co-workers? found metas- 
tases to the scalene lymph nodes in 3/33 patients (9%) 
with cervical. carcinoma (all'stages). In a prospective 
study of 28 untreated patients with advanced cervical 
carcinoma (nine with documented para-aortic nodal 
involvement) Delgado and associates?" found metas- 
tases to the scalene nodes in only one patient (3.6%) 
and concluded that the procedure had limited value. 
Perez-Mesa and Spratt failed to find metastases in the 
scalene lymph nodes in any of 53 patients with primary 
cervical carcinoma. These conflicting reports were 
noted by Buchsbaum and Lifshitz? in a preliminary 
report from our institution. They reported on scalene 
lymph node excision in patients with advanced cervical 


, carcinoma with documented involvement of the para- 
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aortic lymph nodes and found positive scalene lymph 
nodes in five of 10 patients with involvement of the 
para-aortic nodes. We feel that scalene lymph node 
biopsy is a valuable procedure in patients with ad- 
vanced cervical carcinoma. With documented para- 
aortic lymph node involvement, it will identify those 
patients with systemic disease not treatable with radia- 
tion therapy. Despite systemic chemotherapy, all eight 
patients with positive scalene lymph nodes were dead 
within 1 year (mean survival 6 months). These patients 
can be spared noncurative, costly, and prolonged 
radiation therapy which will keep them away from 
home and family. 

The operative and postoperative complications in 
this series of patients is acceptable, although long-term 
gastrointestinal complications following radiation ther- 
apy must be evaluated. In an attempt to reduce the 
postradiation intestinal complications, some surgeons 
have utilized an extraperitoneal approach to the para- 


: aortic lymph nodes.® АП extra-nodal intraperitoneal 


metastases, including three liver metastases and seven 
small bowel lesions, would have been completely 
missed. Ul 
The incidence of postradiation therapy intestinal 
complications relates to factors as varied as hyperten- 
sion, diabetes, body weight, and pelvic inflammatory 
disease, as well as prior surgery.* It is inappropriate to 


consider a rectovaginal or vesicovaginal fistula a com- 


plication of surgical exploration. Green and associates! 
studied small bowel mobility prior to radiation therapy 
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and found that six of nine patients had relatively im- 
mobile loops of small bowel in the cul-de-sac. Nohe had 


prior pelvic surgery. One must therefore weigh the 
benefits of intraperitoneal exploration against the po- 


` tential complications. Four patients with small Bowel 


and one with sigmoid involvement by the cervical car- 
cinoma benefited by resection and/or bypass surgery. 
During the follow-up period eight patients (5.3%) de- 
veloped serious small bowel problems requiring-surgi- 
cal intervention. 


While it is not the purpose of this study to report оп. 


treatment outcome and patient survival, the subject is 
pertinent to a discussion of the role of pretreatment 
celiotomy in the management of cervical carcinoma. 
Twenty-one of the 43 patients with positive para-aortic 
nodes completed a curative course of radiation to a 
shaped field to include the pelvis and para-aortic areas 
to the level of the first lumbar interspace. Five patients 
are alive over 6 years after completing therapy, with 
the longest survivor alive free of disease after 7% years. 

We feel that pretreatment celiotomy and ѕсаіепе 
lymph node biopsy should become part of the routine 
work-up of patients with advanced cervical carcinoma 
limited to the pelvis. Patients with metastases in the 
para-aortic nodes should have left scalene node exci: 
sion. Until sensitive noninvasive techniques become 
available to identify metastases in the para-aortic lymph 
nodes this will guide the physician in treatment plan- 
ning and identify those patients beyond reasonable ex- 
pectation of cure. | 
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Discussion | 

DR. ALBERT W. DIDDLE, Knoxville, Terinessee. The 
essayist further crystallized our knowledge regarding 
the biologic behavior of invasive cervical cancer. Three 
brief comments will be made. One coricerns the rela- 
tionship, if any, of the duration of symptoms and the 
appearance of distant metastases. The second pertains 
to the significance of lymphangiomas in the detection 
of metastases. The third deals with supraclavicular 
spread. 


Formerly I requested an opinion of Healy! regarding 


the length of time that elapsed for cervical cancer to 
advance from one clinical stage to a more advanced 
stage. At that time the Schmitz classification was being 
used. Healy’s answer was that on an average invasive 
disease progressed from one stage to another every 3 
months. Plass and Diddle? and Meigs? learned that for 
every week’s delay in treatment in the earlier phases of 
invasive cancer after the onset of clinical symptoms the 


cure rate was reduced 2% to 3%. My first question. 
based on the above historical data is was the essayist ` 
able to note any correlation between the incidence of 


scalene and para-aortic metastases and the duration of 
symptoms? 
Henriksen‘ and Pratt? observed that autopsy exami- 
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nations on patients who had died of advanced cervical 
carcinoma could be misleading. There was a 2096 error 
in determining whether lymph nodes were involved by 
tumor. In addition there was a 25% error in clinical 
appraisal My second question relates to whether 
metastases appeared later in para-aortic areas previ- 
ously biopsied and found to be negative for tumor. If 
tumor appeared, was it below or above the previous site 
biopsied? 

` Buchsbaum found the use of lymphangiograms to 
identify metastases frustrating. Others have had a simi- 
lar experience. Eichner and associates? found one of 
the reasons for this was that the secondary lymph 
channels frequently were not visualized unless the pri- 
mary channels were blocked. 

My last concern is with scalene metastases. Henrik- 
sen‘ and. Holzaepfel and Ezel found the incidence of 
supraclavicular spread to be less than 1.0% in un- 
treated and between 1.0 and 2.0% in treated patients 
wlio had cervical carcinoma and died of the disease. In 
the last 30 years Jenkins and I cared for 529 women 
who had cervical cancer and died of the disease. 
Seventeen of these or 3.2% had clinical evidence of 
scalene spread that was proved by biopsy examination. 
Fifteen were in the left and two in the right supra- 
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clavicular space. None of these metastases appeared 
before treatment. Nearly half of the 17 were seen in 
patients with tumors initially designated as Interna- 
tional Federation of Obstetrics and Gynecology Stage I 
or 11. The essayist's analysis indicates that the incidence 
of scalene spread heretofore has been underestimated. 
Also these metastases may never be identified clinically. 
Is it possible that the high incidence of scalene spread 
at the University of Iowa i$ due to a more selected 
group than reported previously? Burghardt and Pic- 
kel? are of the opinion that the occurrence of distant 
metastases may be largely based on the size of the pri- 
mary tumor. If it is small, distant metastases are un- 
likely. If the primary growth is large, distant metastases 
are more likely. This difference is related to a greater 
probability that the peripheral lymphatics will be in- 
vaded by the larger growth. 

My last question is will scalene biopsy examination be 
a routine part of the work-up for all the essayist's pa-. 
tients with cervical cancer in the future? If not, where 
will he draw the line? 
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DR. RICHARD E. MATTINGLY, Milwaukee, Wisconsin. 
This study is one which Dr. Buchsbaum and his group 
have continued for the past 8 years in an attempt to 
identify the extent of tumor spread in cases of invasive 
cervical cancer, prior to the onset of therapy. The study 
has two major objectives: (1) to determine the incidence 
of extrapelvic metastases and (2) to identify those cases 
where extended portals of irradiation therapy would 
be required to encompass the tumor-bearing field. 

A further benefit of this surgical staging program 
would be to provide additional information regarding 
the factors involved in treatment failure of this disease. 
It is becoming increasingly evident that treatment fail- 
ures of cervical cancer are more frequently related to 


imprecise knowledge of the boundaries of the tumor 


spread than to the modality of the primary treatment. 
Dr. Buchsbaum was one of the early investigators of 

this problem, having reported his initial observations 

on 35 patients in 1972. He has worked diligently over 
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the past 6 years to enlarge this study by an additional 
115 patients. However, he has modified his case selec- 


` tion during this period of time to include only cases of 


advanced Stage III and IVA disease, along witH a more 
select group of barrel-shaped cervical lesions. .  , 

' While knowledge of the frequency of para-aortic 
node metastases is quite interesting, it is eviderit that 
the major objective of this study may not have been 
completely achieved as the selectivity of the investi- 
gated cases limits the statistical accuracy of the inci- 
dence rate of positive extrapelvic node metastases. The 
fact that exploration was performed in only 81% of the 
Stage III and IVA cases leaves a number of cases of 
advanced cancer unstudied. The finding of positive 
para-aortic nodes in 26% of Stage IB cases must be 


-viewed as a sampling bias rather than a true inciderice 


rate. 


One of the basic problems in assessing the accuracy ° 


of a study of this type, as well as other reported studies, 
is the documentation of the adequacy of the lymph 
node dissection. There are two clinical parameters that 
are useful in this regard: (1) documentation of the 
exact number of nodes removed in each case and (2) 
the use of preoperative and intraoperative lymphan- 
giography. We are told that the number of excised 
nodes in this study varied from one to 23 with an aver- 
age of six nodes per case. Certainly one node would 
provide only limited clinical information unless it rep- 
resented a positive node. The average of six removed 
nodes among the 30 or more present in this area may 
leave occult disease undetected in residual nodal tissue. 
Kolbenstwedt and Kolstad! have shown an increase in 
the detection of positive pelvic lymph nodes from 15% 
to 25% when a thorough lymphadenectomy was docu- 
mented by the use of preoperative and intraoperative 
lymphangiography. It is our feeling that this is ohe of 
the major therapeutic advantages of lymphangiog- 
raphy in pelvic malignancy. An additional variant of all 
lymph node studies is the inconsistent number of his- 
tologic sections that are made from each node. Most 
surgical pathology laboratories simply bisect the node 
and prepare two slides from the opposing views of the 
same field. 

In a recent study of 164 cases of radical mastectomy 
in our hospital, 20% of the lymph nodes that originally 
were reported to be tumor free were found to contain 
metastatic tumor when examined by serial section.? 
Fisher has also demonstrated an error rate of 24.3% in 
the diagnosis of tumor in pelvic nodes when serial- 
section studies were made. Does Dr. Buchsbaum have 
any information regarding the number of sections 
studied in each case and the method of histologic prep- 
aration of the material? 

Although the immediate complication rate of this 
procedure is an acceptable 12%, the occurrence of one 
death from pulmonary embolus must sound a note of 
caution for those who would consider adding this pro- 
cedure to their diagnostic armamentarium. We have 


* 


Volume 133 
Number 7, 


had an even higher complication, rate of 18% in the 


first 60°саѕеѕ of para-aortic lymphadenectomy done in . 


our clinic, most of which were from intraoperative 


bleeding. We have experienced two А lymphocysts. 


among this group of patients who subsequently re- 


ceived pelvic irradiation. We wonder if Dr. Buchsbauin | 


has noted this problem which is seen more кепиш 
following pelvic lymphadenectomy? 
The accuracy of lymphangiography in diagnosing 


para-abrtic metastases depends entirely on the criteria. ' 


used for this radiographic interpretation. The use of 
very restricted criteria for positive nodes avoids any of 
the ambiguous cases but gives a very high false negative 


rate. A very loose set of criteria for positive nodes | gives. і 


one a very high false positive rate and a low false nega- 
tive rate. Therefore, one simply. cannot compare lym- 
phangiographic data from different institutions be- 
cause of the wide.variation in study techniques. 

One of the more recent diagnostic advances that has 


been used to confirm the lymphographic diagnosis of- 


metastatic tumor is the use of transperitoneal per- 
cutaneous lymph node aspiration. This technique has 
been used recently at the M. D. Anderson Hospital by 
Zornoza and co-workers? in 109 cases for the biopsy of 


lymph node апа-а variety of intra-abdominal tumors. ' 


An overall success rate of 82% has been achieved in 72 
cases of transabdominal lymph node aspiration, includ- 
ing 22 patients who had para-aortic riodal biopsy and 
50. patients who had external iliac node biopsy. While 


` we.were initially concerned about the possible compli- 


cations of this technique which utilizes a thin No. 23 


gauge needle 20 cm. long and is directed transabdomi- ' 
nally by.ultrasound or fluoroscopy; we have recently’ 
initiated a clinical trial of this method. We are currently ` 


reserving para-aortic lymphadenectomy for those cases 
where a positive tumor diagnosis is not obtainéd by this 
aspiration technique or where.the lymphangiogram 
does not define a positive or suspicious node. With the 


utilization of this aspiration technique, it is our hope ` 


that we may be able to reduce the number of cases of 
para-aortic lymphadenectomy by approximately 50%. 


Dr. Buchsbaum is to be ‘complimented on his соп- · 


tinued search for clinical information concerning ex- 


trapelvic metastasis of cervical carcinoma. With Ше, 


current information in hand, does he advise that para- 
aortic lymphadenectomy be perforn.ed in all patients 
with invasive cervical.cancer or does. he reserve this 


procedure for cases of advanced carcinoma? The an- 


swer to these and other questions that stem from this 
report should prove useful in the clinical management 


. Of cases s of cervical cancer. 
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DÀ. DENIS ie Tampa, Florida. Dr. Buchs- 
baum's findings are in concert with the findings of, 
others; and I thinkthe only disagreement that I have at 


` the present time is about the morbidity of the proce- 


dure. However, I think that with the findings that ap- 
proximately one third of the patients with advanced 


, cervical cancer, which appeared to be limited to the 


pelvis, had: positive para-aortic nodes and that one 
third of these had positive scalene node biopsies, it 
seems quite evident that the standard blind method of 
treating carcinoma of the cervix used in this country at 
the présent time is utterly outmoded. 

In cases where the primary channel of referral is 
from the gynecologist to the radiotherapist, in this day 
and age, I think that this would be analogous to the 
clinic nurse referring the patient-directly to the un- 
dertaker. I think that the gynecologic oncologist should 
always be involved in the management of these pa- 


- tients, yet in many patients being treated in the United - 
‚ States today, the gynecologic oncologist is not involved. 


- I.would like to ask Dr. Buchsbaum three questions: 
` Are we now at the stage where pretreatment laparot- 
omy should be routine for all patients with Stage IIB 


. and greater cervical carcinoma? Second, if positive 


para-aortic nodes are found, should para-aortic radia- 


` боп be used and at what dosage? This latter point is 


obviously quite critical. And third, should some form of 
general chemotherapy be used in addition, when posi- 
tive -para-aortic nodes are found, especially in view of 


the high rate of positive findings in the scalene nodes? 


Dr. BUCHSBAUM (Closing). In answer to Dr. Mat- 
tinglys question regarding the incidence of positive 


| lymph nodesi in Stage IB, we said that this represented 


a select. group of patients with high-risk factors. He 


: questioned the fact that only 81% of patients with ad- 


vanced but localized disease (IIIA, ПВ, and IVA) 

underwent exploration, Severe cardiopulmonary dis- 

ease, not age or obesity, was considered a condition for ‘ 

exclusion from this study. I see no way that such pa- 

tients could have been included. 

The objective of our study was to determine the inci- 

. dence-of para-aortic nodal metastases in cervical carci- 
noma. If this was accomplished by excision of a single 

lymph node, documented by frozen-section histopatho- 

logic examination, Шеге was no need to excise addi- 

tional nodes. The number of lymph nodes in the para- 

.aortic.aréa, as elsewhere in the body, is varied and 


· dependent on a variety of factors, particularly age. 


I am not aware of any lymphocysts developing in 
these patients. We were careful to ligate or clip proxi- 
mal and distal lymph channels. Furthermore, by re- 
moving only a positive node, the collaterals were not 
disturbed. i І 


824 Buchsbaum 


І agree with Dr. Mattingly that data on lymphan- 
giography from different institutions cannot be com- 
pared. Still we found a poor correlation when nodes 
interpreted as positive on a lymphangiogram were ex- 
- сіѕеа and examined pathologically. 

‚ In answer to Dr. Diddle's question, I do not know the 
duration of symptoms in patients with positive scalene 
lymph nodes. None of these patients had palpable 
nodes; and positive lymph nodes have been found in 
patients with lesions of varying sizes and stages, so that 


duration may be only one of many factors related to ^ 


spread to the scalene lymph nodes. The high incidence 
of positive nodes in our series, nearly 3596, can be ex- 
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plained in that all of our patients had documented 
metastases in the para-aortic lymph nodes. — * 
I feel that pretreatment celiotomiy should become 


`, part of the clinical staging of cervical carcinoma, as 


suggested by. Nelson nearly 10 years ago. When metas- 
tases are doctimented in the para-aortic lymph nodes, 
left scalene fat pad excision should be performed prior 
to the institution of radiation therapy. Our findings 
suggest that the procedures would be most appropriate 


. in patients with advanced localized disease. These pro- 


cedures should be performed by trained gynecologic 
oncologists in medical centers. 
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Actions MONISTAT 7 Vaginal Cream exhibits fungicid: 
activity in vitro against species of the genus Candida, Th 
pharmacologic mode of action is unknown. 
Indications MONISTAT 7 Vaginal Cream is indicated & 
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As MONISTAT 7 Vaginal Cream is effective only for car 
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KOH smears and/or cultures. Other pathogens соттоп! 
associated with vulvovaginitis (Trichomonas an 
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ate laboratory methods. MONISTAT 7 is effective in bot 
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taking oral contraceptives. (See Precautions. ) 
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this drug. 
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and rule out other pathogens. 
Pregnancy: Since MONISTAT is absorbed in small amount 
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mester of pregnancy only when the physician considers 
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plots days of therapy versus cure rates. The solid line rep 
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This provides highly reliable spermicidal pro- 
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used. However, no contraceptive method 
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becoming pregnant. 
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Estradiol, the active estrogen at the 
cellular level 


Estradiol is the primary estrogen of the human 
ovary—estrone and estriol are considered 

its oxygenated metabolites'—and the major 
estrogen secreted during the reproductive 

life of the woman.’ 


Estradiol, not estrone, is the logical 
estrogen to replace 


At menopause the normal cyclical production 
of estradiol declines, resulting for many 
women in the unpleasant symptoms of 
estrogen deficiency—hot flushes and atrophic 
vaginitis being the most common. ESTRACE 
provides the estradiol the ovary produced in 
the premenopausal years. 


ESTRACE.. 
estradiol 


Estradiol was long thought desirable in oral 
estrogen replacement therapy, but adminis- 
tration was not practical owing to erratic 
absorption. With the technique of microniza- 
tion, dependable oral absorption has been 
demonstrated.** 


. the orally effective 


ESTRACE is rapidly absorbed, active at the 
cellular level, and follows the normal meta- 
bolic pathways in its utilization by the body. 
ESTRACE provides objective* and clinical 
evidence? of ready availability and biologic 
activity because estradiol can be assayed 

in plasma. 


Easy to titrate to lowest effective 
dosage 


ESTRACE is easy to titrate up or down as 
necessary for the individual patient to arrive 
atthe lowest effective dose as soon as possible. 
Available in 1-mg. and 2-mg. scored tablets, 
ESTRACE is usually effective in a single dose 

of 2 mg. per day, administered on a cyclic basis. 
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Warning 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
CARCINOMA. Three independent case control studies have shown an increased risk 
of endometrial cancer in postmenopausal women exposed to exogenous estrogens 
for prolonged periods.1-3 This risk was independent of the other known risk factors 
for endometrial cancer. These studies are further supported by the finding that inci- 
dence rates of endometrial cancer have increased sharply since 1969 in eight 
different areas of the United States with population based cancer reporting systems, 
an increase which may be related to the rapidly expanding use of estrogens s 
the last decade.4 The three case control studies reported that the risk of endometria 
cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The 
risk appears to depend on both duration of treatment! and on estrogen dose.3 In 
view of these findings, when estrogens are used for the treatment of menopausal 
symptoms, the lowest dose that will control symptoms should be utilized and 
medication should be discontinued as soon as possible. When prolonged treatment 
is medically indicated, the patient should be reassessed on at least a semiannual 
basis to determine the need for continued therapy. Although the evidence must be 
considered preliminary, one study suggests that cyclic administration of low doses 
of estrogen may carry less risk than continuous administration;3 it therefore appears 
prudent to utilize such a regimen. Close clinical surveillance of all women takin 

estrogens is important. In all cases of undiagnosed persistent or recurring abnorma 
vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. There is no evidence at present that “natural” estrogens are more or 
less hazardous than MT. estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. The use of female 
Sex hormones, both estrogens and progestagens, during early pregnancy may 
seriously damage the offspring. It has been shown that females exposed /n utero to 
diethylstilbestrol, a non-steroidal estrogen, have an increased risk of developing in 
later life a form of vaginal or cervical cancer that is ordinarily extremely rare.5.6 This 
risk has been estimated as not ое {һап 4 per 1000 exposures.? Furthermore, а 
high percentage of such exposed women (from 30 to 90 percent) have been found 
to have vaginal adenosis,8-12 epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are precursors 
of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several re- 
ports suggest an association between intrauterine exposure to female sex hormones 
and congenital anomalies, including congenital heart_defects and limb reduction 
defects.13:16 One case control studyl6 estimated а 4.7-fold increased risk of limb 
reduction defects in infants exposed /n utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened 
abortion). Some of these exposures were very short and involved only a few days of 
treatment. The data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have 
been used during pregnancy in an attempt to treat threatened or habitual abortion. 
There is considerable evidence that estrogens are ineffective for these indications, 
and there is no evidence from well controlled studies that progestagens are effective 
for these uses. If Estrace® is used during pregnancy, or if the patient becomes preg- 
nant while taking this drug, she should: be apprised of the potential risks to the fetus 
and the advisability of pregnancy continuation. 


Clinical тес LA 17B-Estradiol is the most potent ока ic estrogen and, in 
fact, is the major estrogenic hormone secreted by the human. Estradiol in Estrace® has 
been micronized and demonstrated to be rapidly and effectively absorbed from the 
gastrointestinal tract.17 


Indications: Estrace® is indicated in the treatment of: 1. Moderate to severe vasomotor 
woe associated with the menopause. (There is no evidence that estrogens are 
effective for nervous symptoms or depression which might occur during menopause, and 
they should not be used to treat these conditions.) 2. АШЫК нает. 3. Kraurosis 
vulvae. 4. Female Dh agai 5. Female castration. 6. Primary ovarian failure. 
ESTRACE* HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 
ОР! AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 


Contraindications: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or suspected cancer of the breast except in appropriately 
selected patients with progressing inoperable or radiation resistant disease. 2. Known or 
suspected estrogen-dependent neoplasia. 3. Known or suspected pregnancy (See Boxed 
Warning). 4. Undiagnosed abnormal genital bleeding. 5. Active thrombophlebitis or 
thromboembolic disorders. 6. A past history of thrombophlebitis or thromboembolic dis- 
orders associated with previous estrogen use (except when used in treatment of breast 
or prostatic malignancy). 

Warnings: There is now evidence that estrogens increase the risk of carcinoma of the 
endometrium in humans. (See Boxed Warning.) At the present time there is no evidence 
that estrogens given to postmenopausal women increase the risk of cancer of the breast. 
However, women with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease, or abnormal mammograms should be administered an 
estrogen with caution and a careful breast examination should be performed. A recent 
study has reported a 2 to 3-fold increase in the risk of surgically confirmed gall bladder 
disease in women receiving postmenopausal estrogens.18 An increased risk of post-sur- 
gery thromboembolic complications has been reported in users of oral contracep- 
tives.1920 If feasible, estrogen should be discontinued at least 4 weeks before, and not 
resumed until at least 4 weeks after, surgery of the type associated with an increased 
risk of thromboembolism. Estrogens should not be used in persons with thromboembolic 
disorders and they should not be used (except in treatment of malignancy) in persons 
with a history of such disorders in association with estrogen use or in patients with 
cerebral vascular or coronary artery pep Бер hepatic adenoma should be con- 
sidered in estrogen users having abdominal pain and tenderness, abdominal mass, or hy- 
povolemic shock. Hepato-cellular carcinoma has also been reported in women taking 
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estrogen-containing oral contraceptives.21 The relationship of this malignancy to these 
drugs is not known at this time. There is now evidence that elevated blood pressure oc- 
curs with use of estrogens in the menopause22 and blood pressure should be monitored 
with estrogen use, especially if high doses are used. Diabetic patients taking estrogens 
should be carefully observed for decrease in glucose tolerance. Estrogens may lead to 
severe hypercalcemia in patients with breast cancer and bone metastases. 


Precautions: A complete pretreatment and periodic physical examination should be 
given to estrogen users with special reference to blood pressure, breasts, abdomen, and 
pelvic organs, and should include a Papanicolaou smear. Conditions which might be in- 
fluenced by fluid retention such as epilepsy, migraine, and cardiac or renal dysfunction, 
require careful observation. Certain patients may develop undesirable marlifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine e 
mastodynia, etc. Patients with a history of depression should be carefully observed. 
Preexisting uterine fibromyomata may increase in size while using estrogen. The 
pathologist should be advised of estrogen therapy when relevant specimens are submit- 
ted. If jaundice develops in any patient receiving estrogen, the medication should be dis- 
continued while the cause is investigated. Estrogens should be administered with caution 
in patients with impaired liver function. Estrogens should be used with caution in pa- 
tients with metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. Estrogens should be used judiciously in young patients in 
whom bone growth is not complete. The following endocrine and liver function tests may 
be affected with larger doses of estrogen: a. Increased sulfobromophthalein retention; 
b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; in- 
creased ШЕ inel reu platelet aggregability; c. Increased thyroid binding 
lobulin (TBG) leading to increased circulating total thyroid hormone, as measured b 

BI, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered; d. Impaired glucose , 
tolerance; e. Decreased pregnanediol excretion; f. Reduced response to metyrapone 
test; g. Reduced serum folate concentration; h. Increased serum re and 
phospholipid concentration. As a general principle, the administration of any drug to 
nursing mothers should be done only when clearly necessary since many drugs are ex- 
creted in human milk. 


Adverse Reactions: The following additional adverse reactions have been reported with 
estrogenic therapy, including oral contraceptives: Breakthrough bleeding, spotting, 
change in menstrual flow; Dysmenorrhea; Premenstrual-like syndrome; Amenorrhea dur- 
ing and after treatment; Increase in size of uterine fibromyomata; Vaginal candidiasis; 
Change in cervical eversion and in degree of cervical secretion; Cystitis-like syndrome; 
Tenderness, enlargement, secretion of the breasts; Nausea, vomiting; Abdominal cramps, 
bloating; Cholestatic jaundice; Chloasma or melasma which may persist when drug is 
discontinued; Erythema multiforme; Erythema nodosum; Hemorrhagic eruption; Loss of 
scalp hair; Hirsutism; Steepening of corneal curvature; Intolerance to contact lenses; 
Headache, migraine, dizziness; Mental depression; Chorea; Increase or decrease in 
на S Reduced carbohydrate tolerance; Aggravation of porphyria; Edema; Changes 
in libido. 


Overdosage: Serious ill effects have not been reported following the ingestion of large 
doses of estrogen-containing oral contraceptives by young children. Overdosage of 
estrogen may cause nausea, and withdrawal bleeding may occur in females. 


Dosage and Administration: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae 
associated with the menopause. The lowest dose that will control symptoms should be * 
chosen and medication should be discontinued as fron as possible. Administration 
should be cyclic (е.р., 3 weeks on and 1 week off). Attempts to discontinue or taper 
medication should be made at 3 to 6 month intervals. The usual initial dosage range is 1 
or 2 mg. daily of micronized estradiol adjusted as necessary to contro pun 
rig nae The minimal effective dose for maintenanace therapy should be determin 

y titration. 

2. Given ji Female hypogonadism; female castration; primary ovarian failure. 
Treatment is usually initiated with a dose of 1 or 2 mg. daily of micronized estradiol, ad- 
justed as necessary to control presenting symptoms; the minimal effective dose for 
maintenance therapy should be determined by titration. 

Treated patients with an intact uterus should be monitored closely for signs of en- 
dometrial cancer and appropriate diagnostic measures should be taken to rule out malig- 
nancy in the event of persistent or recurring abnormal vaginal bleeding. 
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An alternate approach to early cancer of the vulva 


* PHILIP J. DiSAIA, M.D. 
WILLIAM T. CREASMAN, M.D. 
WILLIAM M. RICH, M.D. 


Irvine, California, and Durham, North Carolina 


Early invasive squamous cell carcinoma of the vulva has emerged as a controversial issue in recent 
literature. Reports illustrating metastatic disease in the inguinal lymph nodes have conflicted with 
other reports suggesting local treatment only. The morbidity produced by radical vulvectomy to both 
body image and sexual function make this issue worthy of serious consideration. This report deals 
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with an alternate approach to this disease entity which attempts to preserve vulvar tissue without 
sacrificing curability where possible metastatic disease exists. The concept is proposed of utilizing 
the superficial inguinal nodes as sentinel nodes in the treatment planning. The results of 20 patients 
treated in this manner are presented. (AM. J. OBsTET. GYNECOL. 133:825, 1979.) 


Our ideas are only intellectual instruments which we use to break into phenomena; we must 
change them when they have served their purpose, as we change a blunt lancet that we have 


used long enough. 


CANCER OF THE VULVA comprises about 3% to 4% of 
all female primary genital malignancies. It ranks fourth 
in incidence among female genital malignancies, being 
exceeded by endometrial, cervical, and ovarian cancer. 
The traditional therapy for carcinoma of the vulva in 
the past 30 years has been radical vulvectomy with in- 
guinal and pelvic lymphadenectomy and this radical 
surgery approach has resulted in well-documented im- 
proved patient survival.'-? In the last two decades, this 
procedure has been applied to patients with great skill 
and unprecedented support, resulting in markedly 
diminished morbidity. Frequently, this procedure has 
been carried out in the ninth and tenth decades of life 
with surprising safety. However, one aspect of the 
morbidity has remained unaltered; this relates to the 
serious impact this procedure has on both sexual func- 
tion and body image. It seems safe to assume that radi- 
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cal vulvectomy ranks with bilateral mastectomy in its 
impact upon the psychological makeup of a woman 
and her sexual response. This consideration is particu- i 
larly relevant in an era where reports would indicate 
that premalignant and early invasive neoplasia of the 
vulva is occurring in young age groups with increasing 
frequency.* ° 

Our interest in this subject was stimulated by a 33- 
year-old patient who presented some 6 years ago with a 
"sea" of carcinoma in situ on the posterior portion of 
the vulva and a small area of early invasion limited to 
the upper 5 mm of the derma. Does all invasive squa- 
mous cell carcinoma of the vulva require the classic 
therapy of radical vulvectomy and bilateral inguinal 
lymphadenectomy? 

Wharton and associates® recently reviewed their ex- 
perience with “microinvasive” carcinoma of the vulva 
in an attempt to answer this question. In a study of 25 
patients with lesions less than 2 cm in diameter and 
5 mm or less of stromal invasion, they found neither 
positive lymph nodes nor any deaths due to cancer in 
10 patients who had lymphadenectomy. They con- 
cluded from this that “microinvasive” carcinoma of the 
vulva is a definable stage and that this group of patients 
may be treated by “conservative” surgery consisting of 
radical vulvectomy alone. Their plea was to avoid a 
lymphadenectomy in this subset of patients. 
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An opposite philosophy was heard in several reports 
of patients with early invasive disease (well within the 
criteria expressed by Wharton) who were noted to have 
metastatic disease to the lymph nodes.*-?? Clearly there 
are cases of early invasive cancer of the vulva with less 
than 5 mm of invasion where inguinal and pelvic lym- 
phadenectomy would be beneficial in the patient's 
therapy. 

Parker and colleagues" attempted to delineate clini- 
cally the concept of early invasive epidermoid carci- 
noma of the vulva, to study the histopathologic criteria, 
and to select the proper operative procedure for each 
case. The clinical records and surgical specimens of 60 
patients with squamous cell cancer of the vulva less 
than 2 cm in size were studied. Fifty-eight patients had 
stromal invasion 5 mm or less in depth. Three of the 60 
patients (5%) had lymph node metastases; two of these 
three showed invasion of vascular channels; the third 
patient’s tumor showed cellular anaplasia. They con- 
cluded that in selected patients who have a carcinoma 
of the vulva of 2 cm or less in size, an operative ap- 
proach is suggested as follows: (1) excisional biopsy of 
the vulvar lesion and careful inspection and cytologic 
evaluation of the cervix and vagina; (2) histopathologic 
evaluation of the biopsy with reference to depth of in- 
vasion, vascular channel involvement, and cellular 
anaplasia; (3) radical vulvectomy without lymphade- 
nectomy if invasion is present to 5 mm or less without 
vascular channel involvement or cellular anaplasia; 
(4) radical vulvectomy and lymphadenectomy if greater 
than 5 mm of invasion or if any depth of vascular 
channel involvement or cellular anaplasia is seen; 
(5) staged lymphadenectomy if a patient is selected for 
radical vulvectomy only and the surgical specimen re- 
veals the presence of residual disease with vascular 
channel involvement or cellular anaplasia. 

Wharton and Parker both considered radical vulvec- 
tomy a conservative approach. We suggest that for the 
young patient this is not a conservative approach but a 
devastating, mutilating procedure. This report deals 
with 18 cases of early invasive carcinoma of the vulva 
treated with a modified approach tailored to the known 
pattern of disease spread of this neoplasm. The intent 
of this approach is to preserve vulvar tissue and sexual 
function where possible without sacrificing curability. 


Material and methods 

During the years 1971 to 1978, 20 patients with 
proved invasive epidermoid carcinoma of the vulva 
were studied by this approach. All 20 patients selected 
for this study initially met the following criteria: (1) an 
invasive cancer 1 cm or less in diameter confined to the 
vulva and/or perineum and (2) a lesion with focal inva- 
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sion limited to 5 mm in depth. Only squamous carci- 


nomas were accepted in the study and the dépth of - 


invasion was measured from the base of the oyerlying 
epithelium. The specimens were reviewed histological- 
ly for confluency which was defined as a mass of ihvad- 
ing cancer which filled a 1 mm or greater field. Speci- 
mens were also carefully studied for vascular channel 
invasion by malignant cells and a high degree of ana- 
plasia. . 
Clinical characteristics. Patients ranged in age from 
34 to 58 years with a median of 46 years. All of the 
patients were multiparous. A previous history of in- 
traepithelial neoplasia of the cervix or vagina was re- 
ported in six or 33% of the patients. Pruritus was the 
most common presenting symptom, but this occurred 
in only 45% of the patients. In the majority of cases, the 
lesion had been recognized either by the patient or bya 
physician giving a routine pelvic examination. Eleven 
of the patients had lesions involving the posterior four- 
chette or the inferior poles of the labia minora. Nine of 
the patients had a lesion which involved the labia ma- 
jora of the more superior aspect of the labia minora. In 
10 of the patients, the lesion was rather centrally lo- 
cated on the posterior fourchette or perineal body 
whereas the remaining 10 patients had a lesion that 
had become lateral on one side or the other. None of 
the patients studied had lesions involving the clitoris or 
the immediately adjacent tissue. Two additional pa- 
tients with periclitoral lesions met the histologic criteria 
but were excluded from a conservative approach be- 
cause of lesion location; both of these patients had 
negative groin nodes. In the future this site will present 
an interesting problem should the hypothesis sug- 
gested later in this manuscript gain support. 
Philosophy of treatment. Lymphatic drainage of the 
external genitalia begins with minute papillae and 
these are connected in turn to a multilayered mesh- 
work of fine vessels. These layers, together with their 
numerous communicating branches, extend over the 
entire labia minora, the prepuce of the clitoris, the 
fourchette, and the vaginal mucosa up to the level of 
the hymenal ring. From the most anterior portion of 
the labia minora, there emerge three or four collecting 
trunks whose course is cephalic and anterior, bypassing 
the clitoris as they approach the mons veneris. Here 
they are joined by an anastomosis with vessels originat- 
ing from the prepuce. The lymphatic capillary bed of 
the labia majora is appreciably more course in consis- 
tency than that of the labia minora. This difference 
becomes even more pronounced toward the lateral 
borders of the labia majora where the lymphatic net- 
work terminates in a number of collecting trunks. The 
trunks emerge from the body of tissue at the anterior 
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part of the labia majora, converging in an anterior, 
- cephalatl direction to the mons veneris, there joining 
' the vessels of the prepuce and labia minora. Beyond 
this point of juncture, these lymphatic vessels abruptly 
chang? their direction and turn laterally and terminate 
in ipsilateral or contralateral femoral nodes. When this 
occurs, it is usually limited to the medial upper quad- 
rant of the femoral node group. The nodes which 
accept the lymphatics which have traversed the mons 
veneris are reportedly located medial to the great sa- 
phenous vein above the cribriform fascia. These nodes 
in turn may freely drain secondarily through the 
cribiform fascia to the deep femoral group.'? 

The superficial inguinal lymph glands, placed im- 
mediately beneath the integument, are of large size and 
vary from eight to 10 in number. Some have divided 
these into two groups: an upper oblique set disposed 
irregularly along Poupart's ligament, which some au- 
thors feel receive the lymphatics from the integument 
of the vulva, clitoris, and perineal and gluteal regions 
as well as the mucous membrane of the urethra, and an 
inferior vertical set," two to five in number which sur- 
round the saphenous opening in the fascia lata. These 
same authors feel that this latter group receives the 
superficial lymphatics from the lower extremity. Thus, 
although there are some disagreements as to which 
nodes initially intercept the lymphatics from the vulva, 
all authors agree that the superficial inguinal lymph 
glands are the primary nodal group for the vulva and 
can serve as the sentinel lymph nodes of the vulva. 

In a series of 79 cases of invasive squamous cancer of 
the vulva treated with radical vulvectomy and bilateral 
inguinal lymphadenectomy, it was noted that the deep 
femoral group of lymph nodes were never positive in 
the absence of positive superficial inguinal lymph 
glands. In the last 20 cases, the inguinal lymphadenec- 
tomy specimen was carefully separated into two node 
groups: those lying superficial to the cribiform fascia 
and those beneath that layer. The observation stated 
above continued to be valid in a review of the pathology 
of these surgical specimens. Recently, Cabanas re- 
ported an approach to penile carcinoma with similar 
principles taken into consideration. In his report, the 
superficial inguinal lymph nodes in the area of the sa- 
phenous vein opening in the fascia lata were utilized as 
sentinel nodes in the therapy of penile carcinoma. 
When biopsies of these sentinel nodes were positive, an 
inguinal lymph node dissection was carried out. When 
the biopsies of the sentinel nodes were negative for 
metastatic disease, a complete inguinal dissection was 
omitted and the patient was treated centrally with only 
an additional partial or complete amputation of the 
penis. As stated above, our interest in a similar ap- 





Fig. 1. The incision can be made as demonstrated with easy 
access to all superficial inguinal glands and minimal risk of 
postoperative skin loss. 


proach was stimulated in 1971 when a patient with 
early invasive epidermoid carcinoma of the vulva at age 
33 presented with a lesion of the perineal body and 
absolutely refused radical vulvectomy. In long dis- 
cussions with the patient concerning the disease and 
spread pattern, several issues came to light. First, re- 
moval of the superficial inguinal nodes would allow an 
assessment of those nodes for metastatic disease and 
thereby presumably would give some indication as to 
the biologic behavior of the primary lesion. Second, 
satellite lesions on the vulva itself were quite rare in 
epidermoid carcinoma” except in the “kissing” lesions. 
Every experienced gynecologic oncologist has seen le- 
sions on the medial aspect of the labia minora with a 
corresponding lesion on the opposite labium where 
contact is frequent and prolonged. In the majority of 
cases (even with massive-sized lesions), however, one 
observes a primary lesion and then metastatic involve- 
ment in the regional lymph nodes with a clean inter- 
vening skin bridge between them. Over the last several 
years, multiple random sections of this intervening skin 
bridge by our pathologists have revealed no evidence 
of disease trapped in communicating lymphatics. It 
would appear that in most instances the disease spreads 
by embolism from the primary lesion to the draining 
lymph nodes with little or no opportunity for meta- 
static sites to develop along the pathway. A third point 
which came from our discussions with this particular 
patient was the ease with which a recurrence could be 
detected in this preserved skin bridge, given an intelli- 
gent and well-motivated patient for follow-up care. 
According to the above set of hypotheses and obser- 
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Fig. 2. The lymph nodes of interest (sentinel nodes) line between Camper's fascia and the cribriform 
fascia as seen in this cross section through the femoral triangle. 


vations, the treatment plan outlined below was first 
initiated. E 

Operative technique. The patient is prepared for a 
radical vulvectomy with bilateral inguinal lymphaden- 
ectomy if the operative findings warrant a maximal 
surgical effort. An 8 cm incision is made parallel to the 


the femoral triangle is perforated by the internal sa- 
phenous vein and by numerous blood and lymphatic 
vessels, hence its name, the cribriform fascia. If the dis- 
section is carried out properly, the adventitia of the 
femoral vessels should not be clearly seen except 
through the vessel openings mentioned above. 


2 inguinal ligament 2 fingerbreadths (4 cm) beneath the The superficial inguinal nodes were removed bilat- 
E inguinal ligament and 2 fingerbreadths (4 cm) lateral to erally in all instances, but a unilateral dissection with a 
E the pubic tubercle (Fig. 1). This allows access to the lateralizing lesion is certainly something for future 
b superficial inguinal lymph nodes of both the upper consideration. The excised nodes are immediately sent 

АЛ oblique and inferior vertical set. The incision is carried for frozen-section analysis and the finding of positive 
D down through Camper's fascia and at this point skin nodes mandates a complete inguinal dissection includ- 
E flaps are bluntly and sharply dissected both superiorly ing the deep femoral nodes as well as the pelvic nodes 
E. and inferiorly, allowing access to the fat pad containing on the involved side. Absence of a report of metastatic 





the superficial nodes. The sentinel nodes are located in 
the fatty layer of tissue beneath Camper's fascia an- 
terior to the cribriform plate and the fascia lata (Fig. 2). 
The dissection should be carried superiorly to the in- 
guinal ligament and inferiorly to a point approximately 
? cm proximal to the opening of Hunter's canal. Lat- 
erally, the dissection should be taken to the sartorius 
muscle and medially to the adductor longus muscle 
fascia (Fig. 3). Blunt dissection with the handle of the 
scalpel facilitates identification of the cribriform fascia 
which is most easily exposed just below the inguinal 
ligament or in the area of the saphenous opening. The 
cribriform fascia becomes one with the fascia lata and 
thus is contiguous with the fascia on the surface of the 
adductor longus and sartorius muscle; this may facili- 
tate its identification. The portion of the fascia covering 


disease is followed by simple closure of the incision with 
a subcuticular suture of the polyglycolic acid (PGA) 
type over two medium-sized suction drainage tubes. 
A wide local excision of the vulvar skin is then per- 
formed, ensuring a margin of 3 cm of normal skin on 
all sides of the primary lesion. Adequate subcutaneous 
tissue should be taken especially beneath the primary 
lesion. It has been our practice to submit both mucous 
membrane and skin margins as separate specimens. 
Hemostasis having been established, a decision must 
be made as to primary closure of the defect versus the 
interposition of a split-thickness skin graft. Where a 
split-thickness skin graft is utilized, the graft is usually 


taken from the medial aspect of the right thigh at a 


thickness of 18 thousandths of an inch. With an air- 
driven dermatome, this can be accomplished quite eas- 


Volume 133 
Number 7 
. 










3 D 


Alternate approach to early cancer of vulva 829 


Fig. 3. The area of dissection as seen beneath Camper's fascia is illustrated in the right groin, 
revealing the sentinel nodes (superficial inguinal nodes) at varying levels in the fat. The cribriform 
fascia has been removed in the left groin to illustrate the muscle boundaries of the dissection. 
(Modified from Cabanas, R. M.: Cancer 39:458, 1977.) 


Table I. Sexual function—vulvar carcinoma 






Procedure 


Radical vulvectomy 2 
Wide local excision 18 


ily with minimal morbidity. The donor site is dressed 
with scarlet red gauze and an occlusive pressure dress- 
ing is applied. The skin graft is then sutured to the 
defect with 4-0 PGA suture and a pressure dressing is 
applied in a manner previously described.” 


Results 


Eighteen of the 20 patients with Stage I epithelial 
cancer of the vulva underwent the procedure outlined 
above. In 11 of the patients, the depth of invasion was 
between 1 and 3 mm and in the remaining nine pa- 
tients the depth was between 3 and 5 mm (at sub- 
sequent review of pathology one patient had invasion 
between 6 and 7 mm). In 18 of the patients, the su- 
perficial femoral nodes were found to be negative and 
the primary lesion was treated with a wide local exci- 
sion. These patients have been observed from 7 to 74 
months (mean of 32) without evidence of recurrence. 
Two patients initially meeting the same histologic 
criteria (the patient with the 6 to 7 mm of invasion was 
included here) had metastatic disease in the superficial 
inguinal nodes on the ipsilateral side and these two 
patients were treated with radical vulvectomy with 
complete bilateral inguinal and ipsilateral deep pelvic 
node dissection. Both of these patients had lesions 
which were 1 cm in size. One patient has been observed 


for 37 months and the other patient for 19 months ' 


without recurrence. The deep pelvic node dissection 
on the ipsilateral side was negative in both patients. 
When these two patients were analyzed by the Parker 
criteria, both were found to have confluency greater 
than 1 mm in diameter and one patient had what was 
considered an anaplastic lesion. Of the 18 patients with 
negative nodes, seven had confluency greater than 1 
mm in diameter, two had anaplastic lesions and none 
had unequivocal vascular channel invasion. | 

Preservation of adequate sexual function in the 18 
patients who underwent wide local excision has been 
complete. A questionnaire was distributed to all 20 pa- 
tients and the replies are depicted in Table I. The pa- 
tients were questioned concerning orgasmic response 
and dyspareunia. Those patients who underwent radi- 
cal vulvectomy reported a significant change in sexual 
response whereas this complaint was not elicited from a 
single patient who underwent a wide local excision. 
Preservation of the mons veneris with the clitoris as 
well as the majority of the superior aspect of the vulva 
obviously resulted in an appreciably more satisfactory 
cosmetic result when patients who underwent modified 
surgery were compared with those who underwent rad- 
ical vulvectomy. 

None of the patients had palpable inguinal nodes of 
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a "suspicious" variety prior to commencement of sur- 
Бегу, Eight of the patients had palpable inguinal nodes 
which were not "suspicious" and only one of the pa- 
tients subsequently proved to have metastatic disease in 
the inguinal nodes was among this group. 


Comment 


It is generally believed that squamous carcinoma of 
the vulva, like carcinoma of the cervix, originates as an 
intraepithelial process, then extends laterally, and in- 
vades deeply over an indeterminate period of time. 
That noninvasive vulvar carcinoma may be successfully 
managed by conservative surgery has been well estab- 
lished. The data presented here tend to indicate that 
there is a category of invasive carcinoma of the vulva 
which also will respond to less than radical operations. 
Previous authors have suggested the same subset of 
patients exists but they have primarily advocated a de- 
letion of the inguinal lymph node dissection. While this 
certainly does diminish the morbidity for the patient in 
terms of prolonged hospital stay, skin loss in the groins 
and subsequent lymphedema, the major long-term 
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morbidity, results from the radical vulvectomy itself. In 
addition, several case reports of lymphatic disease in 
inguinal lymph nodes originating from a primary le- 
sion of "microinvasive" size makes this approach less 
than optimal. ele a 

The approach outlined in this manuscript attempts 
to gain optimum curability and preserve optimal ap- 
pearance and sexual function. The dissection of the 
superficial inguinal nodes through small incisions in 
the groin allows a clearer categorization of patients be- 
tween the high-risk and low-risk strata. Patients who 
have early invasive lesions of the vulva which are dem- 
onstrated as being vigorous or aggressive in behavior 
must be treated by radical vulvectomy. Other early le- 
sions can be suitably managed with a wide local excision 
and careful follow-up examinations of the remaining 
vulvar skin. This will allow preservation of many of the 
most erogenous zones of the female anatomy for more 
intact body image and apparently minimal altered sex- 
ual function. 

Illustrations were done by Jeff Fillbach, Huntington 
Beach, California. 
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must continue to pursue this type of investigation now 
and in the future as the subspecialty of gynecologic 


- oncology continues to grow in recognition and en- 


dorsement. 

Whereas we must continue to accept the en bloc dis- 
section of radical vulvectomy and regional lymphade- 
nectomy as a treatment of choice for the usual case of 
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invasive carcinóma of the vulva, now that we are seeing 


these lesions earlier and earlier through appropriate 


education of both patient and physician, the focus of. 


our a&ention on the early lesion is mandatory. Inas- 
much as I sincerely believe in such statements as "dif- 
"ferent strokes for different folks," "operation tailored. 
to fit the needs of the patient," "not one treatment for 
all patients,” "lesser surgery for lesser lesions,” etc., we 


must strenuously caution against compromises in ther- . 


apeutic regimen and thus “killing with kindness” with- 
out first having the benefit of well-analyzed, scien- 
tifically founded modifications in therapy. I believe 
these gentlemen have done this for us in this paper. 
It is my opinion that radical vulvectomy only, for the 


so-called early lesion with the totally inaccurate clinical | 


evaluation of the regional lymph nodes, is completely 
inadequate in this age of medical sophistication and it 
should no longer be a part of our medical armamen- 


tarium. I wish now to discuss the merits of this presen- - 


tation and pose some questions related to it. 

First of all; we must remember that Drs. DiSaia and 
co-workers are not talking about all Stage I or all 
T1NoMg lesions but are referring to a small.or early 
subset of this lesion. They have appropriately focused 
their attention first and foremost on curability with 
body image and sexual function being importantly re- 
lated to the over-all results. I am concerned, however, 
about :he statement regarding "the ease with which a 
recurrence could be detected in this preserved skin," 
since we should operate with the avoidance of recur- 
rence in mind. 

Their operative technique cannot be questioned Or 
improved upon. Their knowledge of the primary and 
regional anatomic relationships and the lymphatic 


drainage of this area is obvious. All who engage in this ` 


type of surgical dissection should have Ше anatomic 
orientation. 

In regard to the results based on a cancer 1 cm or less 
in diameter with focal invasion limited to 5 mm in 
depth, one could fault a 7 month progress report, but 
the whole series had a mean of 32 months of follow-up. 
In a published report from the University of Michigan, 
8696 of the recurrences in the overall series of patients 
undergoing conventional radical surgery occurred 
within the first 36 months. Although I am strongly op- 
posed to radical vulvectomy only for “microinvasive” 
disease, an unpublished report of 35 patients from the 
same institution with 2 cm lesions and 5 mm or less of 
focal invasion reveals an incidence of 20% regional 
lymph node involvement. All of these cases were 
classified pre-operatively as T;NoMo with no palpable 
groin lymph nodes present. Therefore, the surgical 
evaluation of the groin lymph nodes as described by 
the authors probably satisfactorily protectd the patient 
against metastatic disease in the future, and we must 
remember that the authors have reported a 10% inci- 
dence of positive superficial groin nodes. However, we 
cannot disregard the regional lymph nodes. 
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I too am concerned about subsequent sexual func- 1 


Чоп and body image, yet comments pertaining to vul- 
voplasty; injection-of silicone rubber fluid subcutane- 
ously, etc., are not within the scope.of this discussion. A 
Merkin, a hairpiece for the female pubis and external 
genitalia, might also be considered in cosmetic rehabili- 
tation. Suffice it to say that with proper sexual reha- 
bilitation, even after radical vulvar surgery, the dyspa- 
reunia and lack of orgasmic response can be decreased 
since the vaginal depth is not compromised, introital. 
adequacy: can be maintained in most cases, and clitoral 
nerve regeneration can occur. It is my belief, however, 
that a personal interview is preferred over a qués- 
tionnaire distributed to the patients, especially when 


dealing with questions concerning orgasmic response, А 


dyspareunia, and body image. Also а report of a ques- 
tionnaire sent to two patients having had radical vul- 
vectomy and lymph node dissection hardly represents a 
significant series. A larger series is soon to be published 
from our institution. 

I endorse the two concepts of superficial femoral 
node investigation and subtotal vulvectomy for patho- 
logically proved.early invasive lesions of the vulva, and 
I look forward to the reports of other investigators 
using these criteria for diagnosis and these surgical 
principles for therapy. 

My questions to the authors are as follows: 

I. Did you study lesions between 1 and 2 cm in di- 
ameter with all other criteria constant? What were the 


results? 


2. Were all the lesions truly invasive disease since.a 
depth of penetration of 1 mm may be confused with a 
peg of mucosa pushing down into stromal tissue? : 

3. Is confluéncy not to be included in the criteria? 

4. Did any of these patients develop lymphedema of 
the lower extremity? i 

5. Does the “adequate subcutaneous tissue” dissec- 
tion of the vulvar lesion go down to Colles’ fascia or to 
the inferior fascia of the urogenital diaphragm? 

6. In the vulvar excision of the primary lesion is the 
medial border of this dissection the hymenal ring? 

DR. JAMES A. MERRILL, Oklahoma City, Oklahoma. 
Many years ago I reported a series of patients with 
cancer of the vulva treated by a variety of surgical pro- 
cedures. Based upon this review, I concluded that, with 
careful selection, some patients did well with less than 
the most radical procedures. That paper concluded 
with the statement ". . .individualization of therapy 
with full appredation of the surgical, pathological and 
oncological principles involved; seems to us to be a 
sounder gynecologic judgement than does adherence 
to a rigid therapeutic dictum that may produce more 
discomfort than relief.” When presented, that point of 


view drew substantial sharp criticism from senior col- . 


leagues. Since then, there have been many mod- 
ifications in treatment proposed for early invasive 
squamous carcinoma of the vulva. 

The present authors propose a modification of 
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" treatment designed to minimize morbidity and sexual 
dysfunction without sacrificing curability. Certainly. 


such efforts must be applauded and encouraged. Their 


.proposal includes very careful selection of patients, 
. based on the criteria of location, size, and depth of 


invasion. Data certainly are available to support these 
as reasonable criteria. Furthermore, the procedure of 
exploring the'sentinel nodes in the superficial inguinal 
areas appears to be based on sound pathologic- 
anatomic information. The early results are favorable, 
although longer follow-up obviously will be necessary 
to make definite conclusions. 

1 am, however, somewhat concerned with the pro- 
posal of only a wide local excision of the malignant 
lesion. The authors stated that satellite lesions in the 
vulva are quite rare except for "kissing" lesions. I dis- 
agree. They further stated that multiple sections of the 
skin bridge between the lesion and the regional lymph 


nodes ràrely have revealed evidence of tumor in com- . 


municating lymphatics and thus affirm the infrequency 
of metastasis to distal skin sites in the vulva. I do not 
believe the critical problem is metastasis but, rather 
multicentric foci of origin. Numerous studies have 
demonstrated the frequency with which multicentric 


foci of malignancy exist in the vulva. Such mul-. 


ticentricity exists temporally as well as spatially. Mul- 


ticentric epithelial cancers sometimes appear years .. 
after the excision of the original lesion. Moreover, bio- 


chemical abnormalities have been demonstrated in 


-normalappearing epithelium adjacent to malignancy. · ~ 


The authors suggested that new malignancy can be de- 
tected in the remaining vulvar skin if the patient is 
intelligent and well motivated and receives adequate 
follow-up care. Possibly these criteria should be incor- 
porated into the ones used to select patients. ' 

They emphasized the need to modify the surgical 
approach in order to preserve satisfactory sexual func- 


tion. I cannot argue with these good intentions. How- . 
ever, I strongly suspect that age, motivation, and exist- ' 
` ing patterns of coital activity are equally as important as 


the extent of surgery. Certainly from the standpoint of 
satisfactory sexual function, vaginal stenosis following 
radiation is less frequently a problem in the young pa- 
tient than it is in the older patient and to some extent I 


April 1, 1979 
Am. J. Obstet. Gynecol. 


believe this holds true for patients treated with vulvec- 
tomy. My youngest patient treated by radical vulvec- 
tomy was 23. She maintained a very satisfactory sexual 
life and went on to have two children. I agree, however, 


I believe this study is well conceived and well carried 
out and I trust the authors will continue their fine work 


and report later on long-term results. 


Dr. DiSata (Closing). To answer Dr. Morley, we did 
not study the lesions between 1 and 2 cm. In the series 
of 79 cases I previously mentioned, the Stage I lesions 
did have a 20% incidence of positive lymph node in- 
volvement, so I suspect we would find more positive 
nodes in that category. I am also not sure how many of 
the lesions greater than 1 cm were limited to 5 mm of 
invasion. 

The lesions were all I by myself and usually 
by two pathologists. They were referring pathologists 
in most cases because these were excised by the refer- 
ring physicians and then reviewed by our own pathol- 


ogist and, in each instance, all three of us agreed that : 


the cancer was invasive. 
Confluency was defined as an area of solid tumor 
cells of 1 mm or greater. Like Parker, we did not find 


-that confluency correlated with the occurrence of 
"lymph node metastases. Seven of the patients with 


negative nodes had confluency of greater than 1 mm. 

- Did any of the patients develop lymphedema of the 
lower extremity? One patient of the 18 treated conser- 
vatively developed some skin loss at both incisions and 


. She did develop unilateral lymphedema. 


Adequate subcutaneous tissue was variable but usu- 
ally went no deeper than Colles’ fascia. Wide local exci- 
sion of the primary lesion was done so that the medial 
margin (on the mucosal side) was usually at least 2 cm. 

To answer Dr. Merrill's comments, the multicentric 
nature of carcinoma in situ is well.known.to us. We 


have a separate series of multifocal carcinoma in situ ` 


treated by the skinning vulvectomy procedure de- 


'scribed by Rutledge. We have not been impressed in 


our own series except for one case of a vulvar sarco- 
ma that multifocal invasive satellite lesions are very 
common. 


_ that loss of body image and feeling of feminity is a - 
- serious problem in patients following vulvectomy." 


Hexámethylmelamine: An evaluation of its role in the 
treatment of ovarian cancer 
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Hexamethylmelamine (HMM), NSC 13875, a synthetic agent structurally related to 
triethylenemelamine, has clinical antitumor activity and a role in the treatment of ovarian cancers of 
epithelial origin. Fifty-four patients, with International Federation of Gynecology and Obstetrics Stage 
IIl or IV carcinomas, previously untreated with chemotherapy or irradiation therapy, were treated 
with HMM (8 mg/kg/day) as a single agent at the M. D. Anderson Hospital and Tumor Institute in 
Houston, Texas, between January, 1973, and May, 1976. The response end points analyzed were 
complete plus partial response rate, duration of remission, and survival time. The complete and 
partial responses. were verified whenever possible by “second-look” operation. Seventeen patients 
(81.8%) responded to HMM and three had no evidence of cancer, determined by multiple biopsies 
at second-look operation. Gastrointestinal, hematologic, and nervous system toxic effects were 
severe in 10 patients, requiring discontinuation of HMM. This study shows that HMM can induce a 
complete response and provide an extended disease-free interval without. maintenance 


chemotherapy. (AM. J: OBSTET. GYNECOL. 133:833, 1979.) 


HEXAMETHYLMELAMINE (HMM) NSC-18875, an 


antitumor triazine, has had phase I and II clinical trials 
completed and phase II controlled comparison trials 
are in progress or have been completed.'~* * ?! These 
studies have been under the sponsorship of the Na- 
tional Cancer Institute. The drug has demonstrated 
broad antitumor activity, and excellent reviews of the 
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biochemistry and pharmacology with specific clinical 
data have been published.* 7 HMM is clearly active 
against untreated? or alkylating agent-resistant? carci- 
nomas of the ovary of epithelial origin. This demon- 
strated activity and suggested nonalkylating mecha- 
nism of action’ creates a potential for inclusion in 
combination-chemotherapy regimens for ovarian 
cancer," 

The activity and toxicity of HMM as single-agent 
therapy in patients with Stage III and IV ovarian carci- 
nomas, who had not received prior irradiation or 
chemotherapy, form the nucleus of this report. 


Material and methods 


Patient selection and criteria for treatment. From 
January, 1973, to April, 1976, 230 patients with un- 
treated Stage III and IV ovarian carcinomas, classified 
according to the International Federation of Gynecol- 
ogy and Obstetrics (F.I.G.O.), were entered into two 
prospective randomized clinical trials. The trials were 
sponsored by the National Cancer Institute, Bethesda, 
Maryland. The first trial contained 96 patients in a 
three-arm study comparing 5-fluorouracil, melphalan, 
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' Table I. Definition of response 


Type of 
response Criteria 
Complete: 
Clinical No clinically detectable disease persisting 3 
mo. or longer 
Surgical No visible disease at time of second-look lapa- 
rotomy. A complete surgical response is 
further defined based on review biopsies: 
. SG): Microscopic positive; oa ) micro- 
scopic negative. 
Partial: 
Clinical 50% or greater reduction in palpable tumor 
5 masses, calculated by the sum of two per- 
pendicular diameters, which persisted 3 
mo. or longer 
50% or greater reduction in sum tumor 


Surgical 
: masses measured at time of second-look 
operation 

Noresponse No tumor regression detectable after two or 
more courses of chemotherapy or appear- 

ance of new lesions or effusions 
If patient had no clinically detectable disease 
at beginning of chemotherapy and develops 


palpable disease prior to planned second- . 


look operation, then disease is progressive 


and there was no response to chemotherapy 


апа НММ. The second trial included 134 patients, in’ - 


à four-arm study comparing melphalan, HMM plus 
cytoxan, Adriamycin, and HMM alone. Twenty-two 
and 82 evaluable patients, respectively, received HMM 


as initial treatment in Trials I and II. This report is an - à 
' analysis of those 54 patients. | 

Surgical (histologic) confirmation of the disease and. | 
extent of spread was required prior to starting HMM. | 
The histologic typing was according to the F.I.G.O. · 


classification. Histologic grading was performed by the 
staff of the Department of Pathology, M. D. Anderson 
Hospital and Tumor Institute, Houston, Texas. Grade 
1 represents a well-differentiated carcinoma; Grade 2; 
a moderately differentiated carcinoma; and Grade 3, a 
poorly differentiated carcinoma. | 

Primary surgical therapy. Patients had their initial 
surgery at other hospitals or at M. D. Anderson Hospi- 
tal. Patients initially operated upon at other hospitals 
and having incomplete tumor reduction underwent 
re-exploration at M. D. Anderson Hospital prior to 
starting on a regimen of chemotherapy if their general 
health permitted and the referring physician con- 
sented. Tumor reductive surgery, whenever technically 
possible, was quite radical in an effort to reduce tumor 
volume. The residual tumor after operation was care- 
fully documented in those patients operated on at 
M. D. Anderson Hospital as to volume of the masses 
(measurement in centimeters of two greatest diame- 
ters) and extent (involvement of other organs or 


peritoneal surfaces). Tumor volume and extent were 
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determined in those patients орега:ёа on at other 
hospitals by discussion of the findings with the qperat- 
ing surgeon, by review of the dictated operation sum- 
mary, and by pelvic examination pricr to initiation of 
HMM. Patients were divided, based on residual tumor, 
diameters after operation, into groups of tumor vol- 
ume 2 cm or less or tumor volume greater than 2 cm. 

Of the 37 patients with disease greater than 2 cm in 
diameter, ?1 had disease so extensive that only biopsy 
was possible (16 patients) or only large masses could be 
removed (five patients). Eight of 17 patients with dis- 
ease 2 cm or less at the initiation of chemotherapy were 
placed in this category as a result of aggressive tumor 
reductive surgery. 

HMM therapy. The treatment was as follows: 8 
mg/kg of HMM was given orally each day in divided 
doses. Complete blood counts were obtained at weekly 
intervals. The drug was withheld for 14 days or longer 
and restarted at 6 m/kg daily if serious nausea and 
vomiting developed, if leukopenia (white blood cell 
count less than 3,000 cells/cu mm) or thrombo- 
cytopenia (platelet count less than 100,000 cu mm) su- 
pervened, or if progressive neurotoxicity occurred. 
The drug was usually discontinued if hematologic tox- 
icity recurred or if neurotoxicity failed to reverse or 
stabilize on the lower dose schedule. Patients usually 
continued HMM until demonstrating progressive dis- 


'ease or uncontrollable toxicity. Some patients received 


pyridoxine, 300 mg/day orally, to prevent or reduce 
neurotoxicity. 

Assessment of response. Patients were examined at 
monthly intervals and measurable disease was evalu- 
ated. Àn adequate trial consisted of a minimum of 60 
days' treatment with HMM. Patients with progressive 
disease documented by examination within the first 12 
months of treatment and patients with uncontrollable ' 
dose-limiting toxicity had chemotherapy changed to 
melphalan. Those patients free of clinically detectable 
disease following 12 months of chemotherapy or those 
with palpable but potentially resectable masses fol- 
lowing 12 or more months of chemotherapy had a sec- 
ond-look laparotomy. Some variations in this general 
plan occasionally occurred due to the effects of drug 
toxicity. 

Surgical technique for second-lock laparotomy. A 
midline abdominal incision was used and extended as 
needed to facilitate exposure. Peritoneal cytology was 
determined by washing the pelvis and peritoneal sur- 
faces lateral to the ascending and descending colon 
with normal saline. 

Areas that were suspicious for malignancy anywhere 
in the abdominal cavity were biopsied. Biopsy of areas 
known to contain residual cancer prior to the initiation 
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Table II. Analysis of CR plus PR rates 






Characteristic 


All patients 
* — "Patient characteristics at start of HMM treatment: 
Surgery : 
a. Biopsy only 20 . 
b. TAH, BSO, omentectomy 26 
c. TAH and BSO with max- 8 
: imum tumor reduction 
Age (yr.): 
a. x45 15 
b. >45 39 
FIGO Stage 
a. III 43 
b. IV 11 
Grade 
‘a, lor?’ 33 
b. 3 21 
Tumor volume (cm) 
a. <2 17 
b. >2 37 


Characteristics of HMM treatment: ` 
Switch to melphalan 


a. No switch 8 

b. Switch because of increas- 32 

` ingdisease - 

c. Switch because of toxicity 11 

d. Switch because of other 3 
reason 


of chemotherapy was routinely performed. Two biop- `; 

sies of the peritoneum of the following areas was ob- ^-' 
у all, whose chemotherapy was changed to melphalan. ' 
‚ The prolonged remissions, initiated by HMM and 
2 maintained by melphalan, account for the long survival 


tained: rectouterine pouch (Douglas), vesicouterine 
reflection, infundibulopelvic vascular and connective 
tissue pedicle, and peritoneum covering lateral pelvic 
wall structures. Random biopsies were taken from the 
peritoneum lateral to the ascending and descending 
colon. The surfaces of the diaphragm were. inspected 
and biopsied. The omentum or remaining remnants 
were removed. Aortic nodes were removed occasion- 
ally as were any pelvic nodes suspicious for malignancy. 


Residual tumor: masses were resected “en bloc” if 


technically possible. No opportunity to further reduce 
the tumor was lost at the time of second-look operation. 
Removal of involved segments of the gastrointestinal 
tract was considered acceptable when removal facili- 
tated clearing the abdomen of clinically recognizable 
tumor. The uterus, cervix; and remaining ovary (or 
ovaries) were removed at the time of second-look op- 
eration. 
Response criteria. Evaluatión of HMM activity was 
by clinical or surgical methods (Table I). Patients hav- 
. ing a negative second-look operation and HMM 
stopped were considered to remain in HMM-induced 
remission. Patients in remission who experienced un- 


controllable toxicity to HMM were placed on a regimen : 


of melphalan; if they continued disease frée they were 
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31.5 ` = 
1 6 35.0 0.400 (a vs. b) 
4: 2 23.1 0.470 (a vs. c) 
3 1 50.0 0.151 (b vs. c) 
9 46.7 0.245 (a vs. b) 
7 25.6 : . 

8 37.2 0.353 (a vs. b) 

d 9.1 
6 273  . 0.450 (a vs. b) 

3 38.1 
1 35.3 0.996 (а vs. b) 

.8 29,7 
“3 0 37.5 0.251 (a vs. b) 
3. 5 18.8 0.030 (b vs. c) 
iA 4 54.5 0.070 (b vs. d) 
NO 2 66.7 0.708 (c vs. d) 


considered to remain in HMM-induced remission. 


Remissions continued in a number of patients, but not 


times of some patients. 

Survival time was measured in months from the first 
day of HMM therapy to date of death or to July 1, 
1978, whichever occurred first. Duration of remission 
was measured in months from the date of first evidence 
of tumor regression while receiving HMM to discon- 
tinuation due to progressive disease or to July 1,.1978, 
whichever occurred first. 

Patients experiencing tumor regression for 3 months 
or longer but less than 12 months were evaluated by 
clinical methods primarily consisting of tumor mea- 
surements obtained by abdominal and pelvic examina- 
tions. Patients having no clinically evaluable disease at 
therapy initiation and/or those having complete or 
partial regressions that were maintained at 12 months 
following initiation of HMM had surgical evaluation by 
second-look operation. The findings at surgical evalu- 
ation had priority over clinical evaluations and the re- 
sponse designation was changed or determined ac- 
cordingly. : 

Patients who at the initiation of therapy had no clini- 
cally detectable disease because of successful surgical 


April1, 1979 


836 Wharton et al. 
Am. J. Obstet. Gynecol. 


` Table Ш. Second-look operation: Characteristics of е responders 





2 mm pelvic implants 
moval of implants, ' 'tumor ` . 
reductive surgery" 


10 by 12 cm in right ovary, im- ` TAH, BSO, omentectomy, re- 
plants to 1 cm diameter iri 
omentum and pelvic peri- 
toneum 

Right ovarian mass, microscop- 'TAH, BSO, removal of right 
ic foci in left fallopian tube, inguinal node 
2 cm right inguinal node . 


A.W. ' Serous - 


С.М. 20 4/1 Serous Microscopic 


1-2 mm implants in pelvis and 
abdominal peritoneum 


H.H. 46 3/2 TAH, BSO, omentectomy, "tu- 


Serous 
mor reductive surgery" 


6 by 12 cm ovarian inasses 
densely adherent in pelvis, 2 

n to 3 mm implants in dia- ` 
phragm, 1.4 cm nodule in 
omentum—ascites 

10 by 10 ст in left ovary, 8by 8 TAH, BSO, omentectomy 
cm in right ovary, diffuse 2-3. ` . | 
mm implants in pelvis and 
abdominal cavity . 

18 cm adnexal mass, 3 cm 
nodules in omentum 


LA. 44 3/3 2-3 mm implants in pelvis and 


upper abdomen 


Serous 


1-2 cm plaque in pelvic (recto- 
uterine pouch) 


BSO, omentectomy, “tumor re- 


J.G. 45 
ductive surgery” 


3/3  Serous 


Table IV. Analysis of duration of remission 













Duration of remission 


| |! Range of uncor- 
Median (mo.) rected times (mo.) 











No. of pa- 
tients with No. of 
Characteristic CRorPR relapses 





` All patients 17 | 12. 8 ` 841 - 
Patient characteristics àt start of HMM treatment: 

Age (yr.) 
a. «45 : 7 2 11+ 8-11 0.002 (a vs. b) 
b. >45 10 10 6 ` 3-41 

Grade Я 
а. lor2 9 ` 6 9 5-41 0.256 (a vs. b) 
b. 8 8 6 7 3-8 

Tumor volume (cm) - Д ! . 
a 52 — 6 I : 11+ 11-11 0.002 (a vs. b) 
b. >2 11 11 6 8-41 А 

Characteristics of the HMM treatment: 

Response ` 
a. CR 8 3 8+ 6-8 0,042 (a vs. b) 
b. PR 9 9 6 3-41 | 

Switch to melphalan 
a. No switch 3 0 51+ - 
b. Switch because of 6 6 6 6-8 

increasing disease 
с. Switch because of 6 4 7 | 3-11 0.626 (b vs. c) 
toxicity 

d. Switch because of 2 2 8 8-41 


other reason 


resection and developed palpable disease prior to the 
time of second-look operation (12 months) were placed 
in the "no response” category and switched to mel- 
phalan. 

Toxicity criteria. Gastrointestinal toxicity referred 


to both nausea and vomiting unresponsive to prophy- - 


lactic oral and/or rectal phenothiazine antiemetic 


drugs. Hematologic toxicity was defined as leukopenia 
(white blood count less than 3,000/cu mm) and throm- 
bocytopenia (platelets below 100,000/cu mm). Neu- 
rotoxicity included either or both central nervous sys- 
tem (CNS) and peripheral manifestations.. Patients 
were considered to have CNS toxicity if they developed 
confusion, ataxia, or slurred speech. Moderate periph- 
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28 mo. 


No Negative HMM x 12 mo., dose re- Nausea and vomiting ‘Dose reduction due to nausea 
duction at 4 mo. to 6 ` and vomiting 
mg/kg i 
No Microscopic positive bi- HMM x 7 mo., mel- ЕЕЕ periph- 65 то.  Uncontrollable toxicity оп 
opsies from bladder, ^ phalan ` eraland CNS ; HMM and change to mel- 
peritoneum, and phalan, remains on mel- 
right pelvic side wall phalan 
No Negative HMM x 12 mo., dose re- Hematologic, white 51 mo. HMM dose reduction at 55 days 
і duction at 55 days. blood cell count and stopped at 12 mo. total 
treatment ot 6 mg/kg 2,000/cu mm, plate- treatmient time because of 
lets 83,000/cu mm negative second-look op- 
‘ eration 
Yes Microscopic positive bi- HMM x 35 mo., dose re- Hematologic 35 mo. Tolerates 4.5 mg/kg without 
opsy from cul-de-sac duction to 6 mg/kg af- i toxicity—continues daily 
and peritoneum ‘ter 7 mo., then to 4.5 HMM 
mg/kg after 9. mo. A 
Yes Negative HMM x 7 mo., melpha- Neurotoxicity, periph- 36mo. НММ X 5 mo.and neurotoxicity, 


lan x 12 mo. 


eral neurotoxicity consisted of any or all of the follow- : 


ing: Paresthesias, hyperesthesias, hyporeflexia, de- 
creased position and vibratory sense, and muscle 
weakness of the arms and legs, especially the hands and 
feet. Whenever any of these findings became debilitat- 
ing they were considered severe. 

Statistical methods. The response end points se- 
lected for analysis were: rate of complete response (CR) 
plus rate of partial response (PR), duration of remis- 
sion, and survival time. The effect of various factors on 
each of these end points will be examined. The factors 
are of twc types—patient characteristics at the start of 
HMM treatment (surgery, age, F.I.G.O. stage, grade of 
tumor, and tumor volume) ànd characteristics of the 
HMM treatment (switch to melphalan and response). 
Histology is not considered as a factor because 50 of the 
54 patents had serous tumors. The remaining his- 
tologies represented are mucinous (two), undifferen- 
tiated (one), and mixed (one). | 

The statistical significance of each factor on CR plus 
PR rate was tested by the chi-square test. Remission 
duration and survival time were analyzed by the 
Kaplan-Meier'^ life-table methods and the statistical 
significance of the effects of the various factors on 
these two end points was determined by the gen- 
eralized Wilcoxon test.'? | 


Results 


CR plus PR rates. Table п. represents the analysis of 
CR plus PR rates. There were eight patients with CR 
and nine with PR for an overall CR plus PR rate of 


eral (severe) 


dose reduced to 6 mg/kg x 
2 mo., neurotoxicity uncon- 
trollable and changed to mel- 
phalan, melphalan stopped 
when second-look operation 
negative 





31.5%. There was no evidence of a statistically sig- 
nificant difference in CR plus PR rates among sub- 
groups for any of the patient characteristics presented. 
Patients switched to melphalan because of toxicity had 
a significantly higher CR plus PR rate (54.5%) than, 
those switched because of increased disease (18.8%) 
(Р = 0.03). ^" і 
Characteristics of complete responders: Surgical 
evaluation. Five patients were complete responders 
based on surgical evaluation, i.e., at the time of second- 
look operation no disease was visible (Table III). I 
three of these patients all biopsies were negative. Two 
of these patients were treated with HMM only and one 
was switched to melphalan after 7 months of HMM. 
Chemotherapy was stopped and no patients have ex- 
perienced recurrence. | 
. Two patients had positive biopsies at second-look 
operation. One was switched to melphalan after 7 ` 
months of treatment with HMM because of toxicity un- 
controllable with dose reduction and is continuing on a 


© regimen of melphalan. The other receives 4.5 mg/kg 


HMM daily and has experienced remission for 35 
months; there have been no signs or symptoms of tox- 
icity. 

Duration of remission. The analysis of duration of 
remission is abbreviated due to the fact that only 17 
patients achieved a CR or PR. Table IV presents the 
remission data and Fig. 1 depicts the remission dura- 
tion curve. Twelve of the 17 patients developed relapse 
as of July 1, 1978. The median duration of remission is 
8 months. Ten of the 12 patients with relapse were 
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Fig. 1. Remission curve of ovarian cancer patients treated with 
HMM. 


older than 45 years of age and 11 of the 12 had tumor 
© volume greater than 2 cm. This is a consequence of the 
high correlation between age and tumor volume in re- 
sponding patients—six of the seven patients x45 had 
tumor volume =2 cm while all 10 patients >45 had 
tumor volume 72 cm. Median duration of remission 
was longer in patients younger than 45 (median 11 


months) than in patients older than 45 (median 6 


months) (P = 0.002). Also median duration of remis- 


sion was longer in patients with tumor volume «2 cm: 


. (median 211 months) than in those with tumor volume 
72 cm (median 6 months) (P = 0.002). 

All but three patients with CR or PR had chemother- 
apy switched to melphalan. Patients achieving a CR had 
a longer median remission duration (median 2:8 
months) than did those who had a PR (median 6 
months) (P = 0.042). 

Survival time. The survival time data are presented 
in Table V and the survival curve is shown in Fig. 2. All 
but eight of thé 54 patients had died prior to July 1, 
1978. Survival times ranged from 2 to 46 months. The 
median survival time was 15 months. 


There was a progressive increase in median survival ` 


time according to whether the patient's prior surgery 
was biopsy only (median 11 months), total abdominal 
hysterectomy (T AH), bilateral salpingo-oophorectomy 
(BSO), and omentectomy (median 15 months), or TAH 
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Fig. 2. Survival curve of ovarian cancer patients treated with 
“HMM. 


and BSO with maximum reduction (median =24 
months) (P < 0.10). Correlation between age and 
'tumor volume exists for the entire group of 54 pa- 
tients—eight of the 15 patients =45 had tumor volume 
=2 cm while 38 of the 39 patients 745 had tumor 
volume 22 cm. Patients younger than 45 had a longer 


` median survival time (median 21 months) than did 


those older than 45 years (median 13 months) 
(Р = 0.084). Patients with tumor volume x2 cm had a 
longer median survival time (median 24 months) than 
did those with tumor volume 22 cm (median 11 
months) (P — 0.005). 

Patients whose treatment was switched to melphalan 
because of toxicity had a longer median survival time 
(median 20 months) than did those who switched be- 
cause of increasing disease (median 12 months) (P — 
0.041). There was a progressive decrease in median 
survival time according to whether patients achieved a 
CR (median 25 months), a PR (median 18 months), or 
no response (NR) (median 9 months). 

Toxicity. Twenty-seven patients treated with HMM 
developed toxicity (Table VI). Sixteen of 17 patients 
responding had a dose reduction to 6 mg/kg daily at 
some point during therapy or had the drug discon- 
tinued. These patients (responders) received the agent 
for longer than 3 months whereas patients with pro- 
gressive disease usually did not receive the drug for 
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Table V. Anałysis of survival time 







Characteristic 


All patients 
Patient characteristics at start of HMM treatment: 


Surgery . 
a. Biopsy only 20 20 
b. TAH, BSO, omentectomy 26 . . 28 
c. TAH and BSO, with max- 8 3 
imum tumor reduction 
Age (yr.) . 
a. «45 15 8 
b. >45 89 38 
FIGO Stage 
a. Ш 43 35 
b. IV 117 741 
Grade 
a. lor2 33 28 
b. 3 21 . 18 
Tumor volume (cm) . . ; 
a. «2 i7 10 
b. >2 | 37 36 
Characteristics of HMM treatment: 
| Switch to mélphalan 
a. No switch 8 5 
b. Switch because of increas- 32 | 80 
ing disease 
c. Switch because of toxicity ' 11 9` 
d. Switch because of other 3 `2 
. reason 
Response 
a. CR 8 3 
b. PR 9 73: 9 


c. NR 37 34 


more than 60 days even though toxic effects occurred 
prior to 60 days. The one patient responding to treat- ` 
ment and having no toxicity used the drug (8 mg/kg 
daily) for 7 months until the cancer progressed. 
Nausea and vomiting. The onset of nausea and 
vomiting usually occurred during the first week of 
therapy. The majority developed a tolerance to HMM 
and were able to continue. Three patients (5.5%) had 
nausea and vomiting severe enough for a dose reduc- 
tion, and in one the side effect was uncontrollable and 


-© HMM was discontinued. 


Hematologic depression. The median times to the 
development of leukopenia and thrombocytopenia 
were 60 and 75 days, respectively (Table VII). Patients 
having depression of the white blood cell count below 
3,000/cu mm and platelets below 100,000/cu mm had 
therapy interrupted for a minimum of 14 days and 
following recovery the dose was reduced. to 6 mg/kg 
daily. Two patients required discontinuation at the re- 
duced dose level. 

Neurological effects. Twenty-three (42.5%) patients 
experienced signs and symptoms of peripheral neu- 


Hexamethyimelamine 839 





. Survival times (mo.) . 


| Range of uncor- 
Median rected survival times 


15 2-46 
11 944 0.98 (a vs. b) 
15 3-46 0.013 (a vs. c) 
244 7-24 0.084 (b vs. c) 
91 3-94 0.084 (a vs. b) 
13 9-46 
15 2-44 0.553 (a vs. b) 
9 3-46 
12 3-44 0.532 (a vs. b) 
15 2-46 
24 ` 6-27 0.005 (a vs. b) 
11 9-46 
6. 9.7 0.425 (a vs. b) 
12 3-46 0.260 (a vs. c) 
20 10-27 0.041 (b vs. c) 
25 19-44 0.041 (b vs. d) 
295 — 12-25 0.061 (a vs. b) 
18 15-44 0.002 (a vs. c) . 
9 | 2-46 0.017 (b vs. c) 


. Table VI. HMM toxicity 






Days until reduc- 
tion or discontinuation 


Toxic effects requiring dose reduction: 


Hematologic 15 30-210 ~ 120 

Neurotoxic 3 180-210 195 

Gastrointestinal 3 30-120 75 
T'oxic effects requiring drug discontinuation: 

Hematologic 2 90-240 165 

Neurotoxic* 7 150-210 1&0 

Gastrointestinal áocd 2 120 





*Four patients had dose reduction prior to discontinuation. 


ropathy. Eight patients (15%) had CNS toxicity. All but 
two of the patients with CNS toxicity had concurrent 
-severe peripheral neurotoxicity. 

Patients developing peripheral neurotoxicity initially 
complained of numbness and/or tingling sensations in 
their fingers and loss of deep tendon reflexes, followed 
by muscular weakness. Progressive muscular weakness, 
accompanied by persistent numbness and paresthesias 
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"Fable VII. Hematologic tóxicity: 54 patients ` 







Type 
Thrombocytopenia: : : 
None | 37 68.5 
<100,000/cu mm | -17 р 31.5 
Leukopenia: | | : 
None : 30 55.5 
<3,000/cu mm SENE 24 44.4 
*Range. 


in the hands and/or feet, occurred if HMM was con- 
tinued. Difficulty in walking, inability to write or per- 
form coordinated motor and sensory functions such as 
buttoning clothes and eating, ahd slurred speech, in 
addition to changes in personality created a physical 
and mental state requiring nursing care or assistance in 
five patients. 

Seven patients had HMM discontinued because of 
neurotoxicity between 5 and 7 months’ treatment time. 
Five of the seven had had a dose reduction 1 or more 
months prior to discontinuation. Ín three of the five, 
initial dose reduction was for hematologic toxicity even 
though early manifestations of neurotoxicity such as 
numbness and tingling of the extremities were present. 
Fifteen of the 25 patients with neurotoxicity had ac- 
‘companying hematologic toxicity. i 

Pyridoxine. Pyridoxine, 300 mg daily; was given to 
. patients initially (12 patients) or during HMM therapy 
(eight patients). Pyridoxine was effective for relieving 
neurotoxicity to some degree in five patients; however, 
seven patients developed neurotoxicity while receiving 
the medication, and three patients had progressive 
neurotoxicity after starting pyridoxine. 

Four patients (two with PR and two with CR) were 


responding to HMM and experienced progressive dis- 


ease 1, 3, 3, and 4 months after intiation of pyridoxine 
for neurotoxicity. 


Comment 


HMM was demonstrated definite activity in the ' 


treatment of ovarian cancer. The overall response rate, 
measured by clinical and surgical evaluation in 54 pre- 
viously untreated patients, is 31.5%. Eight of the pa- 
- tients (14.5%) had a complete response and three had 
negative second-look operations, after which chemo- 
thérapy was stopped; all three are presently disease 
free at 28, 36, and 51 months, respectively. Therefore, 
HMM can induce a complete response, confirmed 
by surgical evaluation, and can provide an extend- 
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Median 
days to toxicity * 





Median nadir 


59,000/cu mm 
(29,000-90,000*) 


75 (30-120*) 


1,700/cu mm 60 (30-90) 


(500-2,900*) 





ed disease-free interval without maintenance chemo- 
therapy. 

The induction of a complete remission with HMM 
resulted in a median duration of remission of 8 
months. There was evidence of prolonged duration of 
remission for patients achieving a CR (median x8 
months) rather than a PR (median 6 months) and pa- 
tients with CR achieved a significantly longer survival 
time (median 25 months) than did those who had a PR 
(median 18 months). The prolonged survival in certain 
patients may be attributed to the second-line drug, 
melphalan, which was received by those patients whose 
uncontrollable toxicity necessitated discontinuation of 
HMM. 

Tumor volume is a critical factor related to response 
to HMM. Patients with residual tumor volume of 2 cm 
or less at the initiation of therapy had greater median 
durations of remission (z11 versus 6 months) and sur- 
vival (24 versus 11 months) than did those patients with 
residual tumor larger than 2 cm. The likelihood of in- 
ducing a complete response was also influenced by 
tumor volume in that three patients (8%) with lesions 
greater than 2 cm had a complete response compared. 
to five patients (30%) with lesions of 2 cm or less. The 
potential value of aggressive initial tumor reductive 


"surgery in enhancing HMM activity is suggested by 


these findings. Histologic grade did not appear to exert 
an influence оп any-of the response end points except 
that in the 23 patients with Grade 1 or 2 tumors greater 
than 2 cm none was a complete responder. Fight pa- 
tients with poorly differentiated (Grade 3) cancers re- 
sponded to HMM and this aspect of drug activity is 


. significant (Table IIT). 


The age of the patient was statistically significant and 
influenced the duration of remission and survival time. 
Seven of 15 patients (46.7%) aged 45 or less responded 
to HMM and only two have experienced relapse (Table 
IV); however, all seven are surviving at present. The 


. correlation of age and tumor volume probably offers 
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the best expldhation in that 11 of the 12 patients with 
relapse had initial tamor volumes greater than 2 cm in 
diameter and 10 of the 12 were older than 45. _ 
Patients demonstrated a relative intolerance to the 
daily regimen of 8 mg/kg. No patient was able to take . 
the drug for longer than 7 months without a dose re: 
duction. Hematologic toxicity requiring a dose reduc- 
tion (median time to dose reduction 120 days) routinely 
appeared prior to neurotoxicity (median time to dose 
reduction 195 days). The toxicity appears to be cumu- 
lative and a result of daily administration. The effects 
are reversible upon discontinuation of the drug.? 
Pyridoxine is effective in reducing the severity of 
neurotoxicity.? However, pyridoxine may not alleviate 
neurotoxicity entirely, and patients may develop it 
while receiving pyridoxine. It is probably coincidental 


that four patients experienced progressive disease 1, 3, .. 


3, and 4 months after starting pyridoxine for neu- 
rotoxicity. This was considered significant enough to 
question the activity of pyridoxine in patients receiving. 
HMM оп the basis that it may interfere with HMM, 


activity. Theoretical possibilities of pyridoxine апа! 
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HMM neurotoxicity were discussed by Johnson and as- 
sociates.* А 

The буе patients having no visible tumor at second- 
look operation are all long-term survivors. All have the 
common characteristic of having minimal disease at the 
initiation of chemotherapy. Two of the five had HMM 
discontinued at 7 months because of severe neu- 
rotoxicity. Melphalan was started and the neurotoxicity 
regressed; neither patient has residual neurotoxicity at 
present. Melphalan can maintain a response initiated 


‘by HMM. Two of six patients switched are long-term 


survivors. The activity of any second-line agent needs 
clarification as to whether it is inducing regression in a 
growing tumor.resistant to a first-line agent or con- 
tinuing a response in a tumor sensitive to the initial 
agent. Such activity data may provide for the devel- 
opment of initial, intense remission-induction combi- 
nation chemotherapy followed by less toxic mainte- 
nance therapy. - 

It-is clear that HMM is a useful agent in the treat- 
ment of ovarian cancers of epithelial origin and further 
study in combination with other agents is warranted. 
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and/or combinations to treat ovarian cancer. However, 
one must critically evaluate any new treatment schema. 
This study indicates that HMM does have an effect on 
primary advanced ovarian carcinoma similar to and 
perhaps better than that of melphalan alone. 

The patients reported .are from one of the arms 
of the two M. D. Anderson clinical trials comparing 
melphalan, HMM, and other drugs. Twenty-two of 
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the patients are from a fhree-arm study of 56 pa- 
tients comparing melphalan, 5-fluorouracil (5-FU), and 
HMM in primary Stage III and IV ovarian carcinoma.' 
In this study, HMM resulted in a response rate of 46%; 
melphalan, 30%; and 5-FU, 17%. The second study (in 
progress and reported in part here) compared four 
arms: melphalan, HMM alone, HMM plus cytoxan, 
and Adriamycin alone. There were a total of 134 pa- 


tients in this study, 32 evaluable who received HMM. 


alone. It would be of interest to know the response rate 
of the groups of patients in the various arms; since the 
overall response rate of these combined studies (i.e., 54 
patients) is only 31.5%, then the response rate of the 32 
patients in this last study must be considerably less than 
30%. ae 

The design of the study is good. All patients un- 
derwent re-exploration at M. D. Anderson to establish 
the extent of disease and to debulk so as to leave as little 
residual disease as possible. Interestingly, they were 
able to reduce the residual tumor masses to the optimal 
<2 cm size in eight (18%) of the 45 patients who had 
more than >2 cm residual. Is this the usual percentage 
of patients in whom optimal tumor reduction can be 
accomplished? There are no details as to how the pa- 


tients were randomized, but this is assumed to be un- ' 


biased since Wharton and co-workers have been doing 
clinical trials for many years. The description of CR 
and PR is fairly standard. The dose of HMM, 8 mg/ 
kg/day in four. divided doses, was standard when the 
study was started. In more recent studies a slightly 
Jower dose, 250 mg/sq M/day, was used. Dosage re- 
duction of 2596 is a little less than the 5096 in other 
studies. The description of the "standard" second-look 
operation is good. This procedure should be standard- 
ized so that studies by various groups can be compared. 
Would Dr. Wharton comment on the necessity for 
node sampling, particularly of the periaortic nodes, at 
second-look operation? | | 

The final comment on the study design pertains to 
the evaluation of patients who received a second drug, 
usually melphalan, when HMM had to be stopped be- 
cause of toxicity (11 patients), progression of disease 
(32 patients), or other causes (three patients). None of 
those patients switched because of progressive disease 
have survived, but all three ofthe patients who had CK 
with HMM alone survived and two of the six patients 
who had CR to HMM followed by melphalan survived. 
Would Dr. Wharton comment further about this prob- 
lem of evaluation of HMM alone? 

The response to HMM was related primarily to re- 
sidual tumor volume, i.e., those patients with «2 cm 
tumor nodules did better than those with >2 cm 
nodules. Interestingly, there was also a correlation be- 


tween age (i.e., <45) and response, but this also seemed ` 


to be correlated with residual tumor volume more than 
age per se. Do we try harder to reduce tumor volume in 
younger women? 
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The toxicity of HMM at this dosage wa significant in . 
all categories, gastrointestinal, hematologic, and neuro- 
logical. Sixteen of the 17 patients who responded had a 
reduction in dose because of toxicity of some type, The 
majority of patients have some nausea and vomiting, 
although only three patients (5.596) had dose reduction 
and only one had discontinuation of the drug. He- 
matologic depression was the most common cause of 


. dose reduction, with 15 patients having dose reduction 


and two discontinuation of the drug. Twenty-five, pa- 
tients had some neurological toxicity, with three pa- 


` tients requiring dose reduction and seven discontinua- 
` tion of the drug. In regard to the neurological toxicity, 


early in the study, pyridoxine was given prophylacti- 
cally, and/or therapeutically, to reduce this toxicity. 
This did not seem to be consistently effective and four 
patients had progression of disease while receiving 
pyridoxine. Would Dr. Wharton comment about this, 
possible interaction? 

We have also found HMM to be effective in ovarian 
carcinoma as a second-line drug.” Using 250 mg/sq 


. M/day in four divided doses, we treated 19 patients, 16 


evaluable for response with recurrent or persistent dis- 
ease after prior alkylating-agent therapy. There were 
four (2596) responses (one with CR and three with PR) 
in this group, which is quite a respectable rate. The 
toxicity was acceptable. Significant nausea and vomit- 
ing occurred in seven patients, five of whom were con- 
tinued at a 5096 or a 2596 reduction. Medication was 
discontinued in two patients because of continued 
nausea and vomiting at the reduced dosage. Hema- 
tologic toxicity necessitated a decreased dose in six pa- 
tients but none discontinued the drug. Neurological 
toxicity occurred in five patients and cleared in all with 
a 50% reduction in dosage. Three patients experienced 
PR at reduced doses. 

HMM seems to be an active drug in ovarian cancer as 
both a primary and a secondary agent. Toxicity is sig- 
nificant at higher doses, but not life-threatening. The 
drug seems active at lower doses. The key question is 
whether some combination of HMM and an alkylating 
agent or other drug may be more effective than in 
HMM alone. The gynecologic oncclogy group has a 


. study in progress in which HMM and melphalan in 


combination are compared with melphalan alone. 
Would Dr. Wharton comment on his current thoughts 
as to ideal chemotherapy for ovarian carcinoma? 
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DR. DAVID Ф. DECKER, Rochester, Minnesota. Whar- 
ton and colleagues have meticulously studied 54 pa- 


tients with advanced epithelial ovarian cancer treated. 


with HMM as a primary chemotherapeutic agent. 
Their conclusion is that this is a useful agent and war- 


rants further study. In 1965, a small group of patients ` 


was treated at our institutión with this agent and the 
conclusion was that its toxicity was greater than its 


value. The dosage was the same as described by Whar- - .' 


ton's group; however, it was used only as a second-line 
agent following failure with an alkylating agent. 


Of the 54 patients reviewed, only eight continued .' 


therapy with HMM. The drug was stopped in 32 pa- 
tients because of i increasing disease, in 11 because of 
drug toxicity, and in three for other reasons. This is a 
high toxicity rate when compared with that of the 
"standard" agents used against this cancer. 

The neurological side effects, as Wharton and col- 
leagues reported, may be peripheral or central and the 
transformation of a previously ambulatory patient to 


one confined to a wheelchair or bed is a serious price to. 


pay for therapy. 

The careful staging procedures utilized in the study 
are beyond ‘reproach but the categorization of those 
operated on elsewhere is not so precise and Dr. Whar- 


ton did not mention how many patients fell in this lat- ` 


ter category. It has been our impression that non— 
cancer surgeons tend to underestimate the volume of 
tumor remaining. 

The use of “second-look” surgery seems to be firmly 


established and is finally giving us some accurate data - 


on residual tumor which is not palpable in the patient 
following chemotherapy. ` 

I question the inclusion of those patients in whom 
HMM was stopped because of toxicity and who then 
received melphalan i in the HMM responders. 

This is a precise and careful analysis of a potentially 
useful but highly toxic agent. Has Dr. Wharton had any 


experience with the new injectable pentamethylmel- - 


amine which seems to have the same antitumor.effec- 
tiveness with the promise of less toxicity? ` 

DR. WILLIAM C. KEETTEL, Iowa City, Iowa. HMM 
has been undergoing clinical trials for a decade. To 
date it hàs demonstrated a favorable effect in the 
treatment of ovarian cancer, lymphomas, carcinoma of 
the cervix, and oat cell carcinoma of the lung. Clinical 
evidence suggests a nonalkylating mechanism of action; 
thus creating the potential for the inclusion of an al- 
kylating agent either in combination or as à second 
chemotherapeutic agent in the management of patients 
not responding favorably to HMM. 

Wharton and coauthors reported on the effective- 
ness of HMM as a single agent in the primary treat- 


: ment cf Stage ПІ ovarian cancer. Unfortunately the 


number of treated patients is small; 14 survived 24 


months and eight were alive 28 to 64 months later., 


Eleven patients were started on a regimen of HMM but 
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developed such severe drug toxicity that they were ` 


. changed to melphalan but were included in the statisti- 
. cal analysis as patients treated with the initial agent. 


Four patients. who had only a partial response to HMM 
were changed to melphalan and survived 2 to 4 years 
and these also are included. Fight patients were treated 


with HMM alone and three survived. It would appear 


that while HMM may initially be effective, improved 
long-term survival rates were obtained by changing to 


ап alkylating agent if there was excessive toxicity or 
' evidence of partial response. 


The toxic manifestation of this agent seems to be 
dose related and correlated to whether the treatment is 
intermittent or daily.! With the lower dose regimens 
the toxic manifestations are much less than reported in 
this series. The neurological toxicity is more common, 
as the authors have indicated, with continuous therapy. 
It is interesting that in some patients neurological 
symptoms developed despite prophylactic pyridoxine 
administration. The authors have raised the question 
whether pyridoxine may interfere with the tumor ef: 
fectiveness of the agent. I would like to ask Dr. Whar- 
ton if others have observed a similar effect? 

It is unfortunate that the phrase “second-look sur- 
gery” persists. The authors emphasize that this should 
be a carefully planned laparotomy done for a specific 
reason. There should be meticulous multiple biopsies 
of residual tumor and of the pelvic and abdominal 
peritoneum and also peritoneal washings should be ob- 
tained. This offers the best method of determining 
when chemotherapy should be discontinued. I would. 
like to ask if they found peritoneal cytology of value 
where there was no clinical evidence of residual 
disease? , 
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DR. MICHAEL NEWTON, Chicago, Illinois. Anyone 
who becomes involved in the study of chemotherapeu- 
tic treatment of patients with ovarian carcinoma is be- 
deviled with definitions and semantics. I have a naive 
question or two to ask Dr. Wharton. First of all, he 
speaks about maximum tumor reduction, and, while I 
suppose.that at M. D. Anderson this is fairly standard, I 
would like to know exactly what he means by it. Second, 
he uses the phrases "complete response" and "partial 
response," and there are many definitions of a tumor 
response. I would like to-ask him precisely to define 
these phrases. 
` DR. WHARTON (Closing). The difference in response 
rate in reference to the first publications from M. D. 
Anderson Hospital is 42% versus the present 31.5%, 
due to the definition of technique of evaluation. These 
patients were initially reported as being complete re- 
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' sponders when they had réceived the medication for 12: 


months and had no palpable disease. : 

However, as the patients had a second-look opera- 
.tion and the disease present was more than was initially 
present or the same or if there. was visible tumor in the 
abdomen, the Крозе was changed to either partial or 
none. 

A patient who at the start of HMM ee has no 
clinically detectable disease and has no visible evidence 
of disease at second-look operation is called a “com- 
plete responder.” If a similar patient has clinically de- 


tectable disease which reappears prior to 12 months ог: . 


has more disease at second-look operation than was 
present initially, that patient is placed in the “ no re- 
sponse” category. І 


On thé other hand, if a patient has clinically NX 


able disease that regresses completely for 3 months or 


longer but progression occurs prior to second-look: op- 


eration, that patient is called a clinical complete re- 
sponder. Patients are evaluated by both clinical and 
surgical means. However, surgical evaluation. has 
priority. | 
This surgical evaluation is the only way to evaluate 
the activity of HMM, primarily because some patients 
who have all of the clinically detectable disease re- 


moved and who are treated for 12 months may have no 


clinically detectable, palpable disease at the end of 12 


months. At the time of operation, if recognizable dis- ` 


ease is found, then it seems unfair to credit the agent 
with having induced a complete clinical response. 

-Dr. Wilbanks' second question was whether we try 
harder to reduce tumor in the younger patient. I do 
not know. 

The third question was what would I consider to be 
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the ideal treatment for a patient with catcinoma of the 
ovary. I think at this point I have changed my previous 
opinion that a single alkylating agent is best and now 
believe a combination of drugs is better. My personal 
preference is HMM, cyclophosphamide, and Adria- 
mycin in combination, with the Adriamycin discon- " 
tinued at a total dose of 450 mg/sq M. The patient is 
then maintained on a regimen of. HMM, 4 mg/kg daily 
for 14 days, and cyclophosphamide, 200 mg/sq M 
orally daily for 5 days; medication is then discontinued 
for 2 weeks and then repeated. 

"After 12 months of chemotherapy а second-look op- 


“eration is performed if there is no clinically detectable 


disease or there is detectable disease that is thought 
potentially resectable. If no microscopic disease is 


d at the second look, chemotherapy i is stopped. 


~ If residual disease i is noted and is equal to or less than 


_ the disease present at the initiation of chemotherapy, 


HMM and Cytoxan are continued. 

' In reference to Dr. Decker’s statement concerning 
toxicity, I agree with him that HMM at-the dose of 8 
mg/kg is extremely toxic and indeed five patients had 
peripheral and CNS toxicity which restricted their ac- 
tivity to a state of requiring either an aid or bed rest. 

Dr. Newton’s last question is a key one: How does 
one define maximum tumor reduction? In those pa- 
tients who had bulk tumors, we were able to reduce.the 
residual tumor to a diameter of 2 cm or less. Those 
patients having large tumors reduced is what we refer 
to as maximum tumor reduction. If the tumor is nodu- 
lar in its growth pattern, it is not too difficult to reduce. 
However, if it forms plaques or infiltrates, then it is 
extremely difficult to reduce. This definition is arbi- 
trary and certainly we need a better one. 
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Ova harvest with in vivo fertilization 


LANDRUM B. SHETTLES, M.D., Ph.D., 
F.A.C.S., F.A.C.O.G., F.R.S.H. 


Gifford Memorial Hospital, Inc., Randolph, Vermont 


A 30-YEAR-OLD PATIENT para 3, gravida 3, experi- 
enced no difficulty conceiving during her first mar- 
riage. Her past medical history was normal. After the 
third term birth, she underwent elective bilateral tubal 
ligation via the vaginal route. 

On remarriage, she and her second husband wished 


to have a baby of their own. Before the patient came *- 


for consultation as to what might be done regarding 
possible reversal of the tubal ligation, a hysterogram 
showed filling of the proximal half of each tube; how- 
ever, her physician advised her against trying for 
reanastomosis of the oviducts. 

She and her husband were very anxious and willing 


to do all possible to try and overcome her secondary . 


infertility. Laparotomy with tuboplasty was discussed. 
In addition, it was suggested that the patient be given 
Clomid,* 50 mg daily on Days 5 to 9 of the 28 day cycle 
during the month she would be operated upon. This 
would enhance follicular development, preparatory for 
aspiration of the follicles following the tuboplasty on 
the day just before ovulation. If examination of the 
freshly aspirated follicular fluid revealed any oocyte 
with the first polar body extruded, indicative of its 
being mature and ready for possible fertilization, then 
the fluid and oocytes would be instilled into each fallo- 
pian tube about equally, for possible fertilization at the 
normal site, i.e., in the outer third of the oviduct. 

The basal body temperature curve, mittelschmerz, 
and physical and chemical changes in the cervical 
mucus plus ferning all indicated clearly that ovulation 
occurred on the fourteenth day of the menstrual cycle 
of the month prior to the-scheduled laparotomy. The 
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husband had proved himself fertile by offspring dur- 
ing the previous marriage. Examination of his semen 


-revealed’-the volume and viscosity; sperinatozoan 


count, motility,.and viability to be in the range of nor- 
mal. Artificial insemination was carried out with his 


‚ semen at 10 р.м. on the evening of the twelfth day of 


the cycle, with the laparotomy scheduled for 8 A.M. on 


_ the thirteenth day. 


_ Upon opening the abdomen, ihe were no adhic 
sions and, in that the tubes had been ligated in the most 
distal part of the fimgriated end, excellent possibilities 
were at hand for re-establishing their patency, which 
was readily accomplished. Six ovarian follicles were 


.. aspirated with ап 18 gauge stainless steel needle and 
" syringe from the two ovaries, with a pooled follicular . 
: fluid volume of 1.6 cc. Expression of the follicular fluid 


into a small Petri dish ringed with sterile petroleum 


jelly to prevent its spread and examination of the ooc- 


ytes surrounded by the cloud of granulosa and 
cumulus cells under the phase contrast microscope at 
X160 permitted visualization of an oocyte with the first 
polar body in the perivitelline area. The follicular fluid 
was again taken up into the syringe with a sterile 18 
gauge needle with a beveled tip so as not to injure the 
tubal lumen, and the fluid was injected about equally 
into each reopened tube. The apex of each follicle 
already emptied of its fluid was punctured with the tip 
of the scalpel and care was taken to prevent undue 
bleeding. 

The abdomen was closed in the usual manner and 
the patient's post-operative course was very satisfac- 
tory. No hormonal therapy was given. 

'The menstrual period was missed and 22 days after 
the transfer of the ova from the follicles into the tubes, 
the latex-agglutination-inhibition slide test for preg- 
nancy was positive. À normal male infant, weighing 7 
pounds and 4 ounces, was subsequently delivered at 
term. 

It would appear that this procedure might be consid- 
ered at the time of various restorative surgical tech- 
niques for damaged oviducts or the reversal of tubular 
sterilization, as a possible additive measure for success 
of conception. 
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: Cushing's syndrome in pregnancy: Effect 
of associated diabetes on fetal and 
neonatal complications 


JEROME H. CHECK, M.D. 

JOSÉ F. CARO, M.D. 

BENJAMIN KENDALL, M.D. 

LEON A. PERIS, M.D. 

BURTON L. WELLENBACH, М.р: 

, Department of Obstetrics and Gynecology, Division of | 
* Gynecologic Endocrinology, and Department of Medicine, 


Division of Endocrinology, Thomas Jefferson University 
Hospital, Philadelphia, Pennsylvania 


THE COMBINATION of Cushing’s syndrome and 


pregnancy is rare. Grimes; Fayez, and Miller! reported. 


case No. 22 in 1973 and reviewed the previous 21 cases. 
They concluded that the prognosis for pregnancy dur- 
ing well-established hyperadrenocorticism is poor and 
were recommending unilateral surgical extirpation for 
adrenal adenomas and bilateral ЕНЕ оку for 
Cushing's disease. 


In 21 pregnancies in patients with aieea Cush: | 


ing's syndrome five had premature births and four 
had stillbirths. In two ofthe pregnancies complicated 
by stillbirths glucose tolerance tests were abnormal, 
whereas no mention: of glucose levels was made in the 
other two cases. Of the five premature births, two had 
. abnormal glucose tolerances, one had normal 2 hour 
postprandial sugar, and no mention of glucose studies 
was made in the other two cases. Since stillbirths and 
prematurity are two complications of diabetes in preg- 
nancy it is possible that the high fetal risk in Cushing's 
syndrome is related to the high incidence of associated 
abnormal glucose levels rather than to the glucocor- 
ticoids directly. This would be supported by the ab- 
sence of any significant increase of these complications 
in pregnant women treated with glucocorticoids.? 

We present a case of a woman with Cushing's disease 
whose first pregnancy ended in a stillbirth and her sec- 
ond in a normal viable birth. The patient was diabetic; 
her sugars were uncontrolled in the first pregnancy 
and were meticulously controlled during the second 
one in the last trimester. 


The patient was 23 years of age and was referred because of 
uncontrolled diabetes during her sixth month of gestation. 
She gave a history of having a stillbirth at 30 weeks' gestation 2 
years previously when her blood sugars were Ан out of 
control. d 

Physical examination revealed a rounded, ome ple- 
thoric face. She had significant trunkal obesity with thin ex- 
tremities secondary to muscle atrophy. Body hair was in- 
' creased in a male pattern, especially the chin, with a male type 
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of escutcheon. Wide red striae were present bn the abdomen. 
The remainder of the examination was normal. Pelvic exami- 
nation revealed a 6 month size uterus. 

The 8 A.M. serum cortisol was 33.4 ug/100 ml; ated P.M., 
30.5; at 9 P.M., 24. 17-Ketosteroids were 11 mg/ gram of uri- 
nary creatinine; the 17-hydroxycorticosteroids were 9.7" mg/* 
gram of urinary creatinine (normal, less than 6.5). Urinary 
free cortisol was 1,556 ug/gram of urinary éreatinine (normal, 
under 90). The patient failed to suppress with the standard 2 


mg dexamethasone suppression test but not with 8 mg. This ` 


helped establish the diagnosis of Cushing's disease (bilateral 
adrenal hyperplasia). 

, The. patient was admitted when 6% months pregnant for 
close observation of her blood glucose levels. Her fasting glu- 
cose levels were kept below 95 and 2 hour postprandial levels 
below 160. 

The patient went into spontaneous labor on May 24, 1976, 
and was delivered of a term male neonate. Four mohths 
postpartum she was treated with pituitary irradiation. Within 
6 months following therapy she went into total remission. 


The stillbirth of the first pregnancy may certainly 
have resulted from the uncontrolled diabetes rather 
than the probable Cushing's disease (glucocorticoids 
were not measured but she had the clinical appearance 
of hypercortisolism). She had a successful term second 
delivery when the diabetes was meticulously controlled. 

In the stillbirths and premature births review by 
Grimes, Fayez, and Miller! at least four of nine had 


` elevated glucose levels. This, coupled with the fact that 


patients treated with steroids during pregnancy do not 
seem to have these same complications,’ has to make 
one suspicious that it is the abnormal glucose metabo- 
lism rather than the hypercortisolism responsible for 
the increased fetal risks. 

The nonpregnant patient with bilateral adrenal hy- 
perplasia (Cushing’s disease) would more likely be 
treated with pituitary irradiation or transphenoidal 
hypophysectomy, rather than bilateral adrenalectomy, 
since the latter will result in permanent adrenal in- 
sufficiency and may allow the development of a rapidly 
expanding basophilic pituitary adenoma (Nelson’s 
syndrome). ! 

We certainly do not have sufficient evidence to make 
a definite conclusion that the fetal and neonatal com- 
plications of Cushing's syndrome are related to asso- 
dated diabetes. However, in view of the risk to the 
mother with bilateral adrenalectomy in Cushing's dis- 


ease, we do not feel that there is sufficient evidence to: 


warrant bilateral surgical adrenal extirpation for the 
purpose of increasing fetal salvage when meticulous 
control of the plasma glucose may be all that is neces- 
sary to prevent fetal complications. 
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Making Alternatives in Maternity Care 

a Reality 

Mount Zion Hospital and Medical Center announces 
a symposium, Making Alternatives in Maternity Care a 
Reality, to be held May 16 (evening), May 17, and 
May 18, 1979, in San Francisco, California. 

For information write: Office of Continuing Educa- 
tion, Mount Zion Hospital and Medical Center, P. Ó. 
Box 7921, San Francisco, California 94120. 


Real Time Ultrasound in Obstetrics 


Real Time Ultrasound in Obstetrics will be presented 
May 16-18, 1979, at the University of Michigan Medical 
Center, Ann Arbor, Michigan. 

For information contact: Dr. Floyd C. Pennid gon: 
Director, Office of Continuing Medical Education, 
University of Michigan Medical Center, The Towsley 
Center, Ann Arbor, Michigan 48109. 


Problems In Embryonic and Early 
Fetal Development 


Problems in Embryonic and Early Fetal Develop- 
ment will be presented May 18-19, 1979, at the Balti- 
more Hilton Inn, Baltimore, Maryland. It is being 
sponsored by the University of Maryland School of 
Medicine, Department of Obstetrics and Gynecology. 

For further information contact: Program of Con- 
tinuing Education, University of Maryland School of 
Medicine, 10 S. Pine St., Baltimore, Maryland 21201. 


Sixth Annual Postgraduate Course: 
Current Obstetrics and Gynecologic Practice 


The University of Texas Health Science Center at 
San Antonio with the cooperation of The San Antonio 
Obstetrical and Gynecological Society presents the 
Sixth Annual Postgraduate Course, Current Obstetric 
and Gynecologic Practice, to be held May 24-30, 1979. 
The course, given in three parts, is designed for resi- 
dents, recent graduates of training programs, and 
practicing physicians who desire an update of modern 
clinical practice in obstetrics and gynecology. 

Part I: Gynecologic Pathophysiology, directed by J- 
Donald Woodruff, Professor of Gynecology and Ob- 
stetrics and Pathology, The Johns Hopkins University 
School of Medicine, Baltimore, Maryland. 


Part II: High Risk Pregnancy, directed by Edward J. 


Quilligan, Professor and Chairman of Obstetrics and 
Gynecology, University of Southern California School 
_ of Medicine, Los Angeles, California, and Frederick P. 
Zuspan, Professor and Chairman of Obstetrics and 





Gynecology, The Ohio State University School of 


Medicine, Columbus, Ohio. 

. Part ПІ: Gynecologic Endocrinology— Infertility, сі- 
rected by Val Davajan, Professor of Obstetrics and Gy- 
necology, Chief, Section of Endocrinology and Infer- 
tility, University of Southern California School of 
Medicine, Los Angeles, California. 

The $400.00 enrollment fee includes a set of 35 mm 
Kodachrome slides, distributed at the start of the 
course for home study. These slides will be reviewed гї 
a seminar immediately after Part I of the course. Regis- 
tration fee includes cocktails and dinner on Saturday 
night, May 26. Saturday afternoon and Sunday, May 
27, are free so that registrants may tour San Antonio. 

The course will be limited to 150 students. Registra- 
tion must be made by May 1, 1979, and should be ac- 
companied by a check payable to “Current Obs-Gyn 
Practice.” For further details and to register write to 
C. J. Pauerstein, M.D., Department of Obstetrics anc 
Gynecology, The University of Texas Health Science 
Center at San Antonio, 7703 Floyd Curl Dr., San An- 
tonio, Texas 78284. 


Genetics and Teratology 


The Department of Obstetrics and Gynecology of 
The University of Iowa College of Medicine announces 
a postgraduate course entitled "Genetics and Teratol- 
ogy," to be held in Iowa City, Iowa, on May 21-22, 
1979. Topics covered will include prenatal diagnosis, 
fetoscopy, the teratogenicity of drugs, irradiation and 
infectious agents, the genetics of abortion, and the 
evaluation and management of sex chromosome ab- 
normalities and ambiguous genitalia. The inheritance 
patterns and recurrence risks of common malforma- 
tions and diseases will also be discussed. Guest speakers 
will include Andre E. Hellegers, M.D., John C. Hob- 
bins, M.D., James N. Macri, Ph.D., and Joe Leigh 
Simpson, M.D. | 

For registration and information contact: Office of 
Continuing Medical Education, The University of Iowa 
College of Medicine, 285 Med Labs, Iowa City, Iowa 
52242. 


Community Hospital Award offered by . 
The Central Association of Obstetricians 

and Gynecologists А 

The Central Association of Obstetricians апа Gy- 
necologists offers an annual award of $250.00 for clini- 
cal study or research in the field of obstetrics and gyne- 
cology to members located in community hospitals who 
are not full-time faculty in medical schools. Preference 
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for this award will be given to papers concerning gyne- 
cologie endoscopy or any other diagnostic or thera- 
. peutic procedures which enhance the quality of care of 
gynecologic or obstetric patients. This award is given.to 
encourage participation in the scientific proceedings of 
the Central Association by physicians who practice in 
| community hospitals. At least one of the authors of the 
manuscript submitted must be a member of the Central 
Association. Manuscripts must be written expressly for 
this competition, and they must be original, not having 
been previously presented or published. Manuscripts, 
in quadruplicate, must be submitted to the Assistant 
Secretary not later than April 15, 1979. The author's 
identity shall not show on any of the four copies, the 
only identification being a covering letter and an ab- 
stract not to exceed 150 words. The abstract should 
show the authors as they would appear on the pub- 
lished paper. This award will be presented to the suc- 
cessful author(s) at the Annual Meeting of the Associa- 
tion. This paper shall be presented by the essayist(s) as 
part of the Scientific Prograi at the Annual Meeting, 
September 21, 22, and 28, 1979, at The Greenbrier in 
White Sulphur Springs, West Virginia. The paper will 
be offered for publication to the AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY with the proceeding? of 
the Association. 

` For further details or to submit a manuscript write 
to: George D. Malkasian, Jr., M.D., Assistant Secretary, 
The Central Association of Obstetricians and Gy- 
necologists, The Mayo Clinic, 200 First Street S.W., 
‘Rochester, Minnesota 55901. 


Prize Award and Certificate of Merit Award 

offered by The Central Association of 

Obstetricians and Gynecologists 

The Central Association of Obstetricians and Gy- 
necologists offers annual awards, totaling $1,500.00, 
for outstanding investigative or clinical work in the 
field of obstetrics and gynecology. Those eligible to 
.compete are accredited physicians, teachers, research 
workers, and medical students whose work was done 
within the geographic area of the Association (Ala- 


bama, Arizona, Arkansas, Colorado, Idaho, Illinois, 


Indiana, Iowa, Kansas, Kentucky, Louisiana, Michigan, 
Minnesota, Mississippi, Missouri, Montana, Nebraska, 
.New Mexico, North Dakota, Ohio, Oklahoma, South 
Dakota, Tennessee, Texas, Utah, West Virginia, Wis- 
consin, and Wyoming). Manuscripts must be written 
expressly for this competition, and they must be origi- 
nal not having been previously presented or pub- 
lished. Manuscripts, in quadruplicate, must be sub- 
mitted to the Assistant Secretary not later than April 
15, 1979. The author's identity shall not show on any of 
the four copies, the only identification being a covering 
letter and an abstract not to exceed 150 words. The 
abstract should show the authors as they would appear, 
on the published paper. The Prize Award of $1,000.00 
and the Certificate of Merit Award of $500.00 will be 
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presented to the successful authors at the'Annual Meet- 
ing of the Association. These papers shall be presented 
by the essayists as part of the Scientific Program at the 
Annual Meeting, September 21, 22, and 23, 1979, at 


- The Greenbrier in White Sulphur Springs, West Vir- , 
. ginia. The papers will be offered for publication to the 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 
with the scientific proceedings of the Association. | 

For further details or to submit a manuscript write 
to: George D. Malkasian, Jr., M.D., Assistant Secretary, 
The Central Association of Obstetricians and Gy- 
necologists, The Mayo Clinic, 200 First Street S.W., 
Rochester, Minnesota 55901. 


Colposcopy: A Review—1979 © 


Colposcopy: A Review— 1979 will be presented June 
land 2, 1979, at Long Island Jewish- Hillside Medical 
Center, New Hyde Park, New York. Fee is $175.00 
(includes educational materials, luncheon, and coffee 
breaks). The program will be directed by Burton 
Krumholz, M.D., and the Department of Obstetrics 
and Gynecology, Long Island Jewish-Hillside Medical 
Center, New Hyde Park, New York, and the Health 
Sciences Center, State University of New York at Stony 
Brook. 

For further information contact: Office of the Dean, 


' Long Island Jewish-Hillside Medical Center, New 
Hyde Park, New York 11042. 


The 1979 Birth Defects Conference 


Northwestern University and the National Foun- 
dation-March of Dimes announce The 1979 Birth De- 
fects Conference, to be held June 24-27, 1979, at the 
Chicago Hyatt Regency, Chicago, Illinois. 

For information write: Joe Leigh Simpson, M.D., 
Prentice Women's Hospital, 333: E. Superior St., Chica- 
go, Illinois 60611. 


Medical Imaging 

The Medical Imaging meeting will be held at Mauna 
Kea Beach Hotel, Hawaii, July 28-August 4, 1979. 

For further information contact: American College 
of Medical Imaging, P. O. Box 27188, Los Angeles, 
California 90027. 


Fifteenth Congress of the Pan-Pacific 
. Surgical Association 

The Fifteenth Congress of the Pan-Pacific Surgical 
‘Association will he held January 12-18, 1980, in 
Honolulu, Hawaii. 

For information write: Pan-Pacific Surgical Associa- 
tion, Room 236, Alexander Young Bldg., Honolulu, 
Hawaii 96813 (Attn: Donna). 


International Symposium: The Human 
Placenta—Proteins and Hormones - 


The International Symposium, “The Human Placen- 
ta—Proteins and Hormones,” will be presented July - 
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4-7, 1979, at the University of Siena, Siena, Italy. The 
official languages will be English and Italian. Re- 
searchers are invited to submit 250 word abstracts of 
unpuBlished works for oral or poster presentation be- 
fore April 15, 1979. 
For information contact the Scientific Secretary: 

Prof. A. R. Genazzani, Cattedra di Patologia Ostetrica e 
Ginecologica, Via P. Mascagni, 46, 53100 Siena, Italy. 


Twenty-fourth Annual Convention of the 
American College of Nurse-Midwives 


The American College of Nurse-Midwives an- 
nounces their Twenty-fourth Annual Convention, to 
be held April 30-May 3, 1979, at the Carillon Hotel, 
Miami Beach, Florida. Continuing education work- 
shops will be held on April 29 and 30, 1979. Topics 
include writing for publication, полар, апа Чер 
lation issues. 

For additional information, programs, and registra- 
tion materials contact: American College of Nurse- 
Midwives, 1012 14th St., N.W., Suite 801, каша 
D. С. 20005. 


Symposium on Drugs and Chemical Risks. 

to the Fetus and Newborn 

A two-day Symposium on Drugs and Chemical Risks 
to the Fetus and Newborn will be held at the 
Americana Hotel in New York City, May 21-22, 1979. 
Sponsored by The National Foundation/March of 
Dimes, the Symposium program will be presented by 
the Downstate Medical Center of the State University 
of New York (SUNY). 

For further information, please contact: The Na- 
tional Foundation/March of Dimes, 622 Third Ave., 
New York, New York 10017. киерине! (212) 682- 
6430. 


. The Treatment of Common Psychosocial 
Problems in Primary Care Settings: A Workshop 


"The Treatment of Common Psychosocial Problems 
in Primary Care Settings: A Workshop” will be held 
May 21-22, 1979, at The Denver Inn, Denver, 
Colorado. | 

For further information contact: The Office of 
Postgraduate Medical Education, University of Col- 


orado School of Medicine, 4200 E. Ninth Ave., Denver, | 


Colorado 80262. Telephone: (303) 3945241. 


The Fifth Decade 


The State University of New York-Upstate Medical 
Center and the Department of Obstetrics and Gynecol- 
ogy announce a symposium, “Тһе Fifth Decade,” to be 
presented May 22, 1979, 
Downtown, 701 E. Genesee St., Syracuse, New York. 

For information write: Program Assistant, Office of 


at the Holiday Inn, 
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Graduate and Continuing Education, State University 
of New York, Upstate Medical Center, 750 E. Adams 
St, Syracuse, New York 13210. Telephone: (315) 
473- 4607. 


| Postgraduate programs in obstetrics 
and gynecology 
The 1979 series of postgraduate programs in obstet- 
rics and gynecology, sponsored Бу Gynecology- 
Continuing Medical Education in Las Vegas, Nevada, 
will be presented on Saturday mornings, from 9 AM to 
12 noon, at the Aladdin Hotel, 3667 Las Vegas Blvd. X., 
Las Vegas, Nevada. The programs are approved for 3 
hours of Category 1 credit by the American Medical ' 
Association and for 3 hours of prescribed credit by the 
American Academy of Family Physicians. 
The programs are: | 
1. “Benign Diseases of the Vulva,” 
Lebherz, M.D., UCLA, April 21, 1978 
2. “Initiation of Parturition” and "Endocrine 
Milieu of the Menopause,” Paul С. MacDonald, M.D., 
University of Texas, April 28, 1979 | 
3. "Diagnosis and Treatment of Symptomatic Pel- 
vic Relaxation," Thomas Lebherz, M.D., UCLA, 
and "Treatment of Dysfunctional Uterine Bleeding,” 
William MacGregor, M.D., University of London, May 
12, 14 
. “Detection and Management of Gynecologic 
pee: Duane E. Townsend, M.D., USC, June 23, 


Thomas : 


` 1979 


5. "Evaluation of Secondary Amenorrhea” gud 
"Physiology and Pharmacology of Prostaglandins," 
Leon Speroff, M.D., University of Oregon, September 
15, 1979 

6. "Hysteroscopy" and "Recent Advances in Tubal 
Surgery," Charles M. March, M.D., UCSD, September 
22, 1979 

7. "Obstetrical Emergencies, Robert Resnick, 
M.D., UCSD, and "What's New in Obstetrical Anes- 
thesia,” Lawrence S. Reisner, M.D., UCSD, October 6, . 
Wie 

8. “Etiology, Pathology, Diagnosis and Manage- 
ment of Preinvasive Cervical Lesions” and “Staging and 
Surgery in Ovarian Cancer,” William Lucas, M.D., 
UCSD, October 20, 1979 

- 9. "Diagnosis and Treatment of Anaerobic Infec- 
tion, “Changing Concepts in Endometritis-Sal- 
pingitis-Peritonitis,” and “Postpartum Endometritis fol- 
lowing Cesarean Section—Prophylaxis and Therapy,” 
Gilles Monif, M.D., University of Florida, October 27, 
1979 : 

10. "Care of the Critically n 'Gynecologié Patient," 
Robert J. Baker, M.D., University of Illinois, November 
10, 1979 

11. “Uses of Ultrasound in Obstetrics and Gynecol- 
ogy," Kenneth Gottesfeld, M.D., University of Col- 
orado, December 1, 1979 


850 Items 


12. "Diagnosis and Treatment of Trophoblastic Dis- 
ease, =C. Paul Morrow, M.D., USC, December 8, 1979 

For details write to: Harrison Н. Sheld, M.D., Direc- 
tor, GYN-CME Fund, 3201 Maryland Pkwy., Ste. 
205A, Las. Vegas, Nevada 89109. Telephone: (702) 
732-2599, 


Update: Primary Care 1979 


. “Update: Primary Care 1979" will be presented May 
2-5, 1979, at the University of Arizona, Arizona Health 
Sciences Center, 1501 N. Campbell Ave., Tucson, 
Arizona 85724. The course is sponsored by the Uni- 
versity of Arizona College’ of Medicine—Office of 
Continuing Medical Education. 

For information contact: Faith Carlisi, Conference 


Coordinator, Office of Continuing Medical Education, . 


Arizona Health Sciences Center, Tucson, Arizona 
` 85724. 


The Endocrinology of Pregnancy 

A program entitled “The Endocrinology of Preg- 
nancy" will be presented Wednesday, May 23, 1979, 
from 9:00 AM to 5:00 PM at the Teaching Center Au- 
ditorium, Long Island Jewish—Hillside Medical Center, 


Copyright information 


April 1, 1978 
Am. J. Obstet, Gynecol. 


' New Hyde Park, New York. It is sponsored by the De- 


partment of Obstetrics and Gynecology, Long Island 
Jewish-Hillside Medical Center, New Hyde Park, New 
York, and the Health Sciences Center, State University 


'of New York at Stony Brook. 


For further information contact: байыш Educa- 


. tion Coordinator, Office of the Dean of the Clinical 


Campus, Long Island Jewish -Hillside Medical Center, 
New Hyde Park, New York 11042. ни (218) 
470-2114. 


Gynecologic oncology symposium: 

Detection and Colposcopy and Update in 

Gynecologic Oncology . 

The University of Miami Department of Obstetrics 
and Gynecology will'sponsor a two-part gynecologic 
oncology symposium, Detection and Colposcopy and 
Update in Gynecologic Oncology, at The Royal Bis- 
cayne Beach Hotel and Racquet Club, Key Biscayne, 
Florida, on May 13-19, 1979. 

Information may be obtained from: Department of 
Obstetrics and Gynecology, University of Miami School 
of Medicine, P. O. Box 016960, Miami, Florida 33124. 
Telephone: (305) 547-6944. 


The appearance of a code at the bottom of the first page of an original article in this 
JournaL indicates the copyright owner's consent that copies of the article may be made 
for personal or internal use, or for the personal-or internal use of specific clients. This 
consent is given on the condition, however, that the copier pay the stated per copy fee 


through the Copyright Clearance Center, Inc., P.O. Box 765, Schenectady, N. Y. 12301, 
(518) 374-4430, for copying beyond that permitted by Section 107 or 108 of the U. $. 
Copyright Law. This consent does not extend to other kinds of copying, such as copying 
for general distribution, for advertising or promotional purposes, for creating new col- 
lective works, or for resale. 








Available. ы UY 
fr the first time 


The ten-year озне author and 
subject index to volumes 100-129 | 
(1968-1977) of the AMERICAN . 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY is now available for 
your journal collection. It is a complete 
and comprehensive reference guide іо 
over 28,000 pages of authoritative 
articles published in the Journal 
during the past ten years. 







The world-renowned “Gray 
Journal" is the oldest specialty journal - 
devoted to obstetrics and gynecology. 


Now these influential papers,  . 
appearing between 1968-1977, have 
been cross-referenced to include 
over 23,100 subject entries. Each 
entry lists the complete article title, 
author(s), volume, page, and year of 
publication. 


The author index lists more than 13,850 contributors from this period, | Я 
elong with respective article title, author-to- author referral, volume, page, 
end publication date. 


The 479-page index is handsomely ральна in a rust and eld cloth- 
cover volume. It is a must for every libráry concerned with obstetrics and 
gynecology. Send for your copy of this valuable reference today! 


479 pages, 8%" X 11", price $28.75 
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Send me ___ copies of the Ten-year Cumulative Index (1968-1977) to | 
i the AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY . О My payment for $_——— 
(0126-6) at $28.75 each. ^x . is enclosed. (I understand 
è м. x А ^ s 5 8 
Ё pOT : Mosby will pay shipping 
Name ul c. e | . costs.) 
| | : А L1 Bill me later. (I understand 
Address | -— NON a shipping and handling 
i abe T І charge will be added.) 
City State : Zip | | 
" $ 5 Complete and mail today to The С. V. Mosby Company, Attn: Order Processing Dept., 4 
v | 11830 Westline Industrial Drive, St. Louis, Mo. 63141 a? 
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EDITORS! REVIEWERS! 


AUTHORS! 


For you ... a new book that contains 
virtually everything you want 
. to know about 


-THE SCIENTIFIC JOURNAL: 





. EDITORIAL POLICIES AND 


СА 


РКАСТІСЕЅ 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly joumal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no ‘right’ 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
decisions; and editorial practices, which involve 
minor decisions, often about format or mechanical 
style. You'll find essays exploring: the manuscript 
reviewing system; special types of manuscripts 
(abstracts, transactions, solicited manuscripts, 
book reviews). You'll value chapters which cover: 
information for authors; copyright; errata; refer- 
ences cited; copy-editing; journal cover; etc. 


From “the purpose of scientific journals" to 
"binding practices," this new book contains 
virtually everything you want to know as editor, 
reviewer, or author. See for yourself! 


By Lois DeBakey, Ph.D. In collaboration with: Paul F. 
Cranefield, M.D., Ph.D.; Ayodhya P. Gupta, M.D.; Franz 
J. Ingelfinger, M.D.; Robert J. Levine, M.D.; Robert H. 
Moser, M.D.; J. Roger Porter, Ph.D.; and F. Peter 
Woodford, Ph.D. August, 1976. 128 pages, 6" x 9". 
Price, $12.50. 


Please send me on 30-day approval THE SCIENTIFIC 
JOURNAL: EDITORIAL POLICIES AND PRACTICES. 
Price, $12.50. 

О Bill me О Master Charge # 

Payment enclosed 
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BELLERGAL So- 
Composition: Each Bellergal-S Tablet І 
contains: phenobarbital, USP. central 
sedative (Warning: May be habit forming) 
40.0 mg; Gynergen (ergotamine tartrate, 
USP) sympathetic inhibitor, 0.6 mg; - 
Bellafoline (levorotatory alkaloids of bella- 
donna, as malates) parasympathetic 
inhibitor, 0.2 mg 


Properties and Therapeutics: Based on 
the concept that functional disorders 
frequently involve hyperactivity of both the 
sympathetic and parasympathetic nervous 
systems, the ingredients in Bellergal are 
combined to provide a balanced prepara- 
tion designed to correct imbalance of the 
autonomic nervous system. The integrated 
action of Bellergal is effected through the 
combined administration of ergotamine 
and the levorotatory alkaloids of bella- 
donna, specific inhibitors of the sympathetic 
and parasympathetic respectively, rein- 
forced by the synergistic action of pheno- 
barbital in dampening the cortical centers 


Indications: Bellergal is employed in the 
management of disorders characterized by 
nervous tension and exaggerated auto- 
nomic response 

Menopausal disorders with hot flashes, 
Sweats, restlessness and insomnia 
Cardiovascular disorders with palpitation 
tachycardia, chest oppression and 
vasomotor disturbances 


Gastrointestinal disorders with hypermotility, 
hypersecretion, "nervous stomach; and 
alternately diarrhea and constipation 


Genitourinary — uterine cramps, etc 
Premenstrual tension 


Interval treatment of recurrent. throbbing 
headache 











Contraindications: Peripheral vascular 
disease, coronary heart disease, hyperten- 
sion, impaired hepatic or renal function, 
sepsis, third trimester of pregnancy and 
glaucoma. Hypersensitivity to any of the 
components 


Precautions: Even though the ergotamine 
tartrate content of this product is extremely 
low and untoward effects have been rare 
and insignificant, caution should be exer- 
cised if large or prolonged dosage is 
contemplated, and physicians should be 
alert to possible peripheral vascular com- 
plications in patients highly sensitive to 
ergot. Due to presence of a barbiturate, 
may be habit forming 


Side Effects: Blurred vision, dry mouth, 
flushing, drowsiness occur rarely 


Dosage: Bellergal-S Tablets: One in the 
morning and one in the evening 


How Supplied: Bellergal-S Tablets (com- 
pressed, scored tablets of tricolored 
pattern: dark green, orange and light 
lemon yellow) in bottles of 100 


LABORATORIES y 


Division of Sandoz, Inc. 
LINCOLN, NEBRASKA 68501 


NONHORMONALtherapy > 


. for menopausal 

. vasomotor instability 
Is receiving 
renewed attention. 


* 


BELLERGALS 


TABLETS 








Each Bellergal-S Tablet contains: phenobar 

bital, USP central sedative (Warning) May be 

habit forming), 40.0 mg. Gynergen? (ergota- 

mine tartrate, USP) sympathetic inhibitor, O 6 

mg. Bellafoline® (levorotatory alkaloids of bella- 

gonna as malates) parasympathetic inhibitor, 
mg 


Long clinical experience has estab- 
lished the effectiveness of Bellergal-S 
Tablets in managing menopausal dis- 
orders characterized by exaggerated 
autonomic response—hot flashes, 
sweats, restlessness, and insomnia. 
Because Bellergal-S reduces autonomic 
nervous system activity, symptoms of 
vasomotor instability are eliminated or 
significantly reduced. Bellergal-S does 
not contain estrogen in any form. That's 
one reason why it is receiving renewed 
attention from physicians who wish to 
avoid the potential complications of 
estrogen therapy in vasomotor instability 


So when estrogen 
therapy is undesirable... 
prescribe i 
Bellergal-S Tablets. 


Please see prescribing information А 
оп ап adjoining page. 


© 1978 Dorsey Laboratories/Division of Sandoz, Inc. B' 
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2. She wants to space her family. 
3. She smokes. 
4. She has passed the "Pill" years. 


Freedom- intrauterine contraception is 
the most convenient of all contraceptive 
methods. 


Comffort- smallest inserter diameter of 
all IUDs. This means minimal discomfort 
during insertion. 





Lippes 
Cu Loop' D Sat T-Coil" Sat-T-Coil' 


3.07 mm. 5.33 тт. 376 тт. 4.50mm. 


1. She wants nonhormonal contraception. 






Security—high efficacy and relatively low 
incidence of expulsion and medical removal. 





(Rates — based on labeling claims — 


Lippes X Saf-T 





?xpressedasevents per 100 w n 

through 12 months of pee Vu LoopD? Coil 
Pregnancy L9 2.[ 2.4 
Expulsion Әг? 12.7 To 
Medical Removal 10.9 192 136 
р ————— 
These rates are derived trom separate studies conducted by different investigators іп severe 
population groups. Different rates have been reported from other clinical trials. * i 
References: 1. Data on file at Searle Laboratories. 2. Physicians’ Desk Reference, edic 
Economics Company. Oradell, N.J., 1978. pp. 1216, 1521 x 


^ " 
Intrauterine contraception is not appropriate for all women. Please see corgplete product 





Description: The plastic component of the Cu-7 is composed of pharmaceutical grade polypropylene 
bomopolymer with barium sulfate added to render it radiopaque. Its shape approximates the number 7. 
It is substantially smaller than previously available intrauterine devices; the vertical dimension 
measures 36 mm. and the horizontal, 26 mm. 

Coiled around the wertical limb is a pure. virgin electrolytic copper wire providing approximately 
200mm? of exposed coppersurface area. A retrieval thread is fastened to the free end of the vertical 
limb of the Cu-7. f 

The Cu-7 is supplied with a simple tubular polypropylene inserter All components are sterile. 


Mode of Action: Available data indicate that the contraceptive effectiveness of the Cu-7 is enhanced 
by a minute quaptity of copper released continuously from the coiled copper into the uterine cavity. 
. * The exact ow redde by which metallic copper enhances the contraceptive effect of an IUD has not 
Seen conclusively demonstrated. Various hypotheses have been advanced, the most common being 
` that copper placgd in the uterus interferes with enzymatic or other processes that regulate blastocyst 
implantation. 
Animal studies suggest that copper may play an additional role by reduction of sperm transport 
withia the uterine environment 


Indication and Usage: The Cu-7 is indicated for contraception. 


Contraindications: The Cu-7 should not be inserted when any of the following conditions exist: preg- 
nancy or suspicion of pregnancy: abnormalities of the uterus resulting indistortion of the uterine cavity: 
acute pelvic inflammatory disease or a history of repeated pelvic inflammatory disease: postpartum 
endometritis or infected abortion іп the past three months: known or suspected uterine or cervical 
disease such as hyperplasia or carcinoma including unresolved. abnormal “Pap” smear; vaginal bleed- 
ing of unknown etiology: untreated acute cervicitis until infection is controlled; diagnosed Wilson s 
disease; known or suspected allergy to copper; previous ectopic pregnancy. and significant anemia. 


Warnings 
1. Pregnancy: (a) Long-term effects The long-term effects on the offspring of the presence of copper 
in the uterus when pregnancy occurs with the Cu-7 are unknown. 

(b) Septic abortion. Reports have indicated an increased incidence of septic abortion associated in 
some instances with septicemia, septic shock and death in patients becoming pregnant with an IUD 
in place. Most of these reports have been associated with the mid-trimester of pregnancy. In some 
cases, the initial symptoms have been insidious and not easily recognized. If pregnancy should occur 
with a Cu-7 in situ. the Cu-7 should be removed if the thread is visible or, if removal proves to be or 
would be difficult. interruption of the pregnancy should be considered and offered to the patient as an 
option. bearing in mind that the risks associated with an elective abortion increase with аара аде. 

(с) Е of pregnancy. If the patient chooses to continue the pregnancy and t e Cu-7 remains 
in situ, she must be warned of the increased risk of spontaneous abortion and the increased risk of 
sepsis, including death. The patient must be closely observed and she must be advised to report 
immediately all abnormal symptoms, such as flu-like syndrome, fever, abdominal cramping and pain. 
bleeding. or vaginal discharge. because generalized symptoms of septicemia may be insidious. 


2. Ectopic pregnancy: (a) A pregnancy which occurs with an IUD in situ is more likely to be ectopic than 
a pregnancy occurring without an IUD. Therefore. patients who become pregnant while using a Cu-7 
should be carefully evaluated for the possibility of an ectopic pregnancy. 

(b) Special attention should be directed to patients with delayed menses. slight metrorrhagia and/or 
unilateral pelvic pain. and to those patients who wish to interrupt a pregnancy occurring in the presence 
of a Cu-7. to determine whether ectopic pregnancy has occurred 


3. Pelvic infection An increased risk of pelvic inflammatory disease associated with the use of IUDs 

has been reported. While unconfirmed. this risk appears to be greatest for young women who are 

nulliparous and/or who have a multiplicity of sexual partners. Salpingitis can result in tubal damage 

and occlusion. thereby threatening future fertility. Therefore. it is recommended that patients be taught 

to look for symptoms of pelvic inflammatory disease. The decision to use an IUD in a particular case 

ri к me by the physician and patient with the consideration of a possible deleterious effect on 
ture fertility. 

Pelvic infection may occur with a Cu-7 in situ and at times result in the development of tubo-ovarian 
abscesses or general peritonitis. The symptoms of pelvic infection include: new development of men- 
strual disorders (prolonged or heavy bleeding), abnormal vaginal discharge, abdominal or pelvic pain, 

. dyspareunia, fever. The symptoms are especially significant if they occur following the first two or 
three cycles after insertion. Appropriate aerobic and anaerobic bacteriologic studies should be done 
and antibiotic therapy initiated promptly. If the infection does not show marked clinical improvement 
within 24 to 48 hours, the Cu-7 should be removed and the continuing treatment reassessed on the 
basis of the results of culture and sensitivity tests. 

4 Em ent Partial penetration or lodging of the Cu-7 in the endometrium or myometrium can result 
in a difficult removal. This may occur more frequently in smaller uteri. (See removal instructions.) 


5 n Partial or total perforation of the uterine wall or cervix may occur with the use of the C.)-7. 
usually during insertions into patients sooner than two months after abortion or delivery or in uterine 
Cavities too small for the Cu-7. The possibility of perforation must be kept in mind during insertion and 
at the time of any subsequent examination. If perforation occurs. laparotomy or laparoscopy should be 
performed as soon as medically feasible and the Cu-7 removed. Abdominal adhesions, intestinal pene- 
tration. intestinal obstruction. and local inflammatory reaction with abscess formation and erosion of 
adjacent viscera may result if the Cu-7 is left in the peritoneal cavity. 


6. fet ae The use of medical diathermy (short-wave and microwave) in a patient with a 
metal-containing may cause heat injury to the surrounding tissue. Therefore. medical diathermy 
to the abdominal and sacral areas should not be used on patients using a Cu-7. 

7. Effectw! copper Additional amounts of copper available to the body from the Cu-7 may precipitate 
опе in women with undiagnosed Wilson's disease The incidence of Wilson's disease is 1 
in 


Precautions 

1. Patient counseling. Prior to the insertion the physician, nurse. ог other trained health professional 
must provide the patient with the Patient Brochure. The patient should be given the opportunity to read 
the brochure and discuss fully any questions she may have concerning the Cu-7 as well as other 
methods of contraception 


2. Patient evaluation and clinical considerations a) A complete medical history should be obtained 
to determine conditions that p influence the selection of an IUD. A physical examination should 


include a pelvic examination. "Pap" smear. gonorrhea culture and. if indicated. appropriate tests for 
other forms of venereal disease. The physician should determine that the patient is not pregnant 

(b) The uterus should be carefully sounded prior to the insertion to determine the degree of patency 
of the endocervical canal and the internal os, and the direction and depth of the uterine cavity. Exercise 
care ta avoid perforation with the sound. DO NOT USE THE Cu-7 INSERTION INSTRUMENT AS A 
SOUND. In occasional cases. severe cervical stenosis may be encountered. Do not use excessive 
force to overcome this resistance. 

(c) The uterus usually sounds to a depth of 6 to 8 cm. Insertion of a Cu-7 into a uterine cavity measur- 
ing less than 6.5 cm. by sounding may increase the incidence of pain, bleeding. partial or complete 
expulsion, perforation, and possibly pregnancy. 

(d) To reduce the possibility of insertion in the presence of an existing undetermined pregnancy. the 
optimal time for insertion is the latter part of the menstrual flow or one or two days thereafter. The Cu-7 
should not be inserted post partym or post abortion until involution of the uterus is complete. The nci- 
dence of perforation and expulsion is greater if involution is not complete. 

It is, however, necessary to place the Cu-7 as high as possible within the uterine cavity to help 
avoid partial of complete expulsion that could result in pregnancy. 

Since the Cu-7 represents a different design in intrauterine contraception, physicians are cautioned 
that it is imperative for them to become thoroughly familiar with the instructions for use before attempt- 

e ing placement of the Cu-7 
(e) fare be used with caution in those patients who have an anemia or ahistory of menorrhagia 


or hyperrgénorrhea. Patients experiencing menorrhagia and/or metrorrhagia following IUD insertion 
may be gt risk for the development of hypochromic microcytic anemia. Also, IUDs should be used with 
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(f) Syncope, bradycardia or other neurovascular episodes may occur during insertion or removal of | 


1005. especially in patients with a previous disposition to these conditions. 

(g) Patients with valvular or congenital heart disease are more prone to develop subacute bacterial 
endocarditis than patients who do not have valvular or congenital heart disease. Use of an IUD in these 
patients may represent a potential source of septic emboli. . T 

(h) Use of an IUD in those patients with acute cervicitis should be postponed until proper treatment 
has cleared up the infection. 

(i) Since the Cu-7 may be partially or completely expelled, patients should be reexamined and evalu- 
ated shortly after the first postinsertion mensés, but definitely within three months after insertion. 
Thereafter annual examination with appropriate medical and laboratory evaluation should be carried 
out. The Cu-7 should be replaced every three years. pm 2 

(j) The patient should be told that some bleeding or cramps may occur durin the first few weeks 
after insertion, but if these symptoms continue or are severe she should report them to her physician. 
She should be instructed on how to check after each menstrual period to make certain that the thread 
still protrudes from the cervix and cautioned that there is no contraceptive protection if the Cu-7 has 


been expelled. She should also be cautioned not to dislodge the Cu-7 by pulling on the thread. If a partial, * 


expulsion occurs, removal is indicated and a new Cu-7 may be inserted. The patient should be told to 
return within three years for removal of the Cu-7 and for replacement if desired. 

(k) A copper-induced urticarial allergic skin reaction may develop in women using a copper-contain- 
ing IUD. If symptoms of such an allergic response occur. the patient should be instructed to tell the 
consulting physician that a copper-containing device is being used 

il) The Cu-7 should be removed for the following medical reasons: menorrhagia and/or metrorrhagia 
producing significant anemia: uncontrolled pelvic infection; intractable pain often aggravated by inter- 
course, dyspareunia; pregnancy. if the thread is visible: endometrial or cervical malignancy: uterine or 
cervical perforation; or any indication of partial expulsion. 

(m) If the retrieval thread cannot be visualized it may have retracted into the uterus or have been 
broken off, or the Cu-7 may have been expelled. Localization usually may be made by feeling with a 


probe: if not. x-ray or sonography can be used. When the physician elects to recover a Cu-7 with the , 


thread not visible, the removal instructions should be considered. . 3 
(n) If any patient with a Cu-7 suddenly develops overt clinical hepatitis or abnormal liver function 
tests. appropriate diagnostic procedures should be initiated 


Adverse Reactions: Perforations of uterus and cervix have occurred. Perforation into the abdomen has 
been followed by abdominal adhesions, intestinal penetration, intestinal obstruction, local inflam- 
matory reaction with abscess formation and erosion of adjacent viscera. Pregnancy has occurred with 
the Cu-7 in situ and when the Cu-7 has been partially or completely expelled. 

The incidence of spontaneous abortion, when conception occurs with intrauterine devices in Situ, 
appears to be increased over that in unprotected women. Insertion cramping, usually of no more than à 
few seconds duration, may occur; however, some women may experience residual cramping for several 
hours or even days. Intermenstrual spotting or bleeding or prolonged or increased menstrual flow 
may occur. x 

Pelvic infection including salpingitis with tubal damage or occlusion has been reported. This may 
result in future infertility. Complete or partial expulsion of the Cu-7 may sometimes occur, particularly 
in those patients with uteri measuring less than 6.5 cm. by sounding. Urticarial allergic skin reaction 
дүп. The following complaints have also been reported with IUDs although their relation to the 
Cu-7 has not been established: amenorrhea or delayed menses, backaches. cervical erosion, cystic 
masses in the pelvis, vaginitis, leg pain or soreness, weight loss or gain, nervousness, dyspareunia, 
cystitis, endometritis, septic abortion, septicemia, leukorrhea, ectopic pregnancy. difficult removal, 
uterine embedment, anemia, pain, neurovascular episodes including bradycardia and syncope sec- 
ondary to insertion, dysmenorrhea. and fragmentation of the IUD 


Directions for Use: The Cu-7 is to be placed within the uterine cavity. See the Procedure for Insertion 
for two insertion techniques. 

The small diameter of the Cu-7 facilitates easy insertion in nulligravidous and nulliparous. as well 
as parous women. The optimal time of insertion is during the latter part of the menstrual flow or one or 
two days thereafter. The cervical canal is relatively more patent at this time, and there is little chance 
that the patient may be pregnant. 

Present information indicates that efficacy is retained for 36 months. There is no evidence that con- 
traceptive efficacy decreases with time up to three years of use. but until adequate data indicating a 
longer effective life become available. the Cu-7 must be removed within 36 moüths from the date of 
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insertion and a new one inserted if desired. If partial expulsion occurs, removal is indicated, andanew = 


Cu-7 may be inserted. Removal of the Cu-7 may also be indicated in the event of heavy or persistent 
bleeding. 

The physician should become thoroughly familiar with the instructions for use before attempting 
insertion or removal of the Cu-7. ' 


Clinical Efficacy: In clinical trials of the Cu-7 conducted by Searle Laboratories. use effectiveness 
was determined as follows for parous and nulliparous women, as tabulated by the life table method. 
(Rates are expressed as cumulative events per 100 women through 12, 24, and 36 months of use.) 

This experience encompasses 387.131 woman-months of use. including 12 months for 11,517 
women, 24 months for 7.895. and 36 months for 3.661. 


12 Months 24 Months 36 Months 
Parous Nulliparou: Parous Nulliparous | Parous Nulliparous 
Pregnancy 19 17 29 26 3 34 


How Supplied 
Available in cartons of 6, 30 and 100 sterile units (Cu-7 with an inserter) and sufficient patient leaflets 
and identification cards 


—€—— bat ee ee one Se СЫҢ eae er Be ече б 
Please see complete product labeling for additional information, including insertion and removal 
instructions. 


SEARLE| Searle Laboratories 
Division of Searle Pharmaceuticals Inc 


Box 5110, Chicago. Illinois 60680 
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How much 
estrogen 

does it really take 
to control 
nature? 


A lot less than everyone once thought. Just a few years ago, a 50-mcg 
dosage was considered low. Today, there's an effective combination oral 
ker ptive containing 30 mcg of estrogen: Loestrin 1.5/30. 
In spite of a 4096 e uction » the dose of estrogen, efficacy of Loestrin 
1.5/30 is considered comparable to that of combination oral contracep- 
tives containing higher levels of estrogen. 
Irregular bleeding is somewhat more frequent with 
Loestrin 1.5/30 than with combinations containing larger 
" pl ca. doses of estrogen. With continued use, however, the 
a 4 frequency decreases. 
And if you're concerned about your patients’ intake 
of estrogen over an extended period of time, Loestrin 
1.5/30 contains 30 mcg of ethinyl estradiol, so 
patient exposure to estrogen is reduced. 


LOSSIRIN 15/30 


(1.5 mg norethindrone acetate and 
30 mcg ethinyl estradiol tablets, USP) 


a 30-mcg alternative to higher estrogen 










. » Brief Summary of Prescribing Information 
LOESTRIN* 1.5/30 
• (15mgnorethigdrone acetate and 30 mcg ethinyl estradiol tablets, USP) See section uncer 
Special Notes on Administration and How Supplied. 
DESCRIPTION . 
Loestrin 1.5/30 Products are progestogen-estrogen combinations. 
INDICATION AND USAGE 
Loestrin 1.5/30 Products are indicated for the prevention of pregnancy in women who elect tc 
use oral contraceptives 
In clinical trials with Loestrin 1.5/30 involving 17.139 therapy cycles, there was a pregnancy 
ate of 0.49 рег 100 woman years. 
= *,Dose-related risk of thromboembolism from oral contraceptives: Studies have shown а 
positive association between the dose of estrogens in oral contraceptives and the risk of 
thromboembaiism. It is prudent and in keeping with good principles of therapeutics to minimize 
exposure to estrogen. The oral contraceptive prescribed for any given patient should be that 
productewhich contains the least amount of estrogen that is compatible with an acceptable 
pre$nancy'rate and patient acceptance 
CONTRAINDICATIONS 
1. Thrombophlebitis or thromboembolic disorders 
2. A past history of deep-vein thrombophlebitis or thromboembolic disorders 
3. Cerebral vascular or coronary artery disease 
4. Known or suspected carcinoma of the breast 
5. Known or suspected estrogen-dependent neoplasia 
6. Undiagnosed abnormal genital bleeding 
7. Known er suspected pregnancy (See No. 5 under WARNINGS.) 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from 
oral contraceptive use. This risk increases with age and with heavy smoking (15 or 
more cigarettes per day) and is quite marked in women over 35 years of age. 
Women who use oral contraceptives should be strongly advised not to smoke. 

The use of oral contraceptives is associated with increased risk of several serious 
conditions including thromboembolism, stroke, myocardial infarction, hepatic adenoma, 
gallbladder disease, and hypertension. Practitioners prescribing oral contraceptives 
should be familiar with the following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of throm5oem- 
bolic and thrombotic disease associated with the use of oral contraceptives is well- 
established. Studies have demonstrated an increased risk of fatal and nonfatal venous throm- 
boembolism and stroke, bcth hemorrhagic and thrombotic 
Cerebrovascular disorders: In a collaborative study in women with and without predis2osing 
causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users than 
nonusers, and the risk of thrombotic stroke was 4.0 to 9.5 times greater 
Myocardial infarction: An increased risk of myocardial infarction associated with oral 

e contraceptives has been reported confirming à previously suspected association. These 
studies found that the greater the number of underlying risk factors (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) for 
coronary artery disease, the higher the risk of developing myocardial infarction, regardless of 
whether the patient was an oral contraceptive user or not. Oral contraceptives, however were 
found to be a clear additional risk factor 

It has been estimated that users who do not smoke (smoking is considered a major predis- 
posing condition to myocardial infarction) are about twice as likely to have a fatal myocardial 
infarction as nonusers who do not smoke. Oral contraceptive users who are smokers have 
about а fivefold increased risk of fatal infarction compared to users who do not smoke. but 
about a tenfold to twelvefold increased risk compared to nonusers who do not smoke. The 
amount of smoking is also an important factor 
Risk of dose: In an analysis of data, British investigators concluded that the risk of throm- 
boembolism including coronary thrombosis 15 directly related to the dose of estrogen used in 
oral contraceptives; however, the quantity of estrogen may not be the sole factor involved. 
Estimate of excess mortality from circulatory diseases: The risk of diseases of the circula- 
tory system is concentrated in older women, in those with a long duration of use, and in ciga- 
rette smokers 

A study of available data from a variety of sources concluded that the mortality associated 
with all methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke. 

The risk of thromboembolic and thrombotic diseases associated with oral contraceptives 
increases with age after approximately age 30 and, for myocardial infarction, is further 
increased by hypertension, hypercholesterolemia, obesity, diabetes. or history of preeclamptic 
toxemia, and especially by cigarette smoking. 

The physician ard the patient should be alert to the earliest manifestations of thromtoem- 
bolic and thrombotic disorders. Should any occur or be suspected. the drug should be 
discontinued immediately ў 

е  Afourfold to sixfold increased risk of postsurgery thromboembolic complications has been 
reported in users. If feasible, oral contraceptives should be discontinued at least four weeks 
before surgery of a type associated with an increased risk of thromboembolism or prolonged 
immobilization. 

2. Ocular lesions: Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 
been associated with the use of oral contraceptives. Discontinue the oral contraceptive if there 
is unexplained sudden or gradual, partial, or complete loss of vision, onset of proptosis or 
diplopia; papilledema; or retinal vascular lesions 

3. Carcinoma: Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast. cervix, vagina, and liver 

Inh ns, an increased risk of endometrial carcinoma associated with the prolonged use of 
exogenous estrogen.in postmenopausal women has been reported. However, there is 10 
evidence suggesting increased risk of endometrial cancer in users of conventional combina- 
tion or progestogen-only oral contraceptives. 

Studies found no evidence of increase in breast cancer in women taking oral contraceptives; 
however, an excess risk in users with documented benign breast disease was reported 

There is no confirmed evidence of an increased risk of cancer associated with oral contra- 
ceptives Close clinical surveillance of users is, nevertheless, essential. In cases of un- 
diagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic measures 
should be taken to rule out malignancy. Women with a strong family history of breast cancer. or 
who have breast nodules, fibrocystic disease, or abnorma! mammograms, should be monitored 
with particular care 

4. Hepatic Tumors: Benign hepatic adenomas have been found to be associated with oral 
contraceptives. Because hepatic adenomas may rupture and may cause death through 
intra-abdominal hemorrhage, they should be considered in women presenting abdominal pain 
and tenderness, abdominal mass, or shock 

A few cases of hepatocellular carcinoma have been reported in women taking oral contra- 
ceptives. The relationship of these drugs to this type.of malignancy is not known at this time 

5. iv n in or Immediately Preceding Pregnancy. Birth Defects in Offspring, and Malignancy in 
roe físpring: During early pregnancy, female sex hormones may seriously damage tne 
offspring 

An increased risk of congenital anomalies. including heart defects and limb defects, has 
been reported with the use of oral contraceptives in pregnancy 

There is some evidence that triploidy and possibly other types of polyploidy are increased 
among abortuses from women who become pregnant soon after ceasing oral contraceptives. 

Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed two consecutive*menstrual periods. If the patient has not adhered to the schedule, 
the possibility of pregnancy should be considered at the time of the first missed period, and oral 
contraceptives snould be withheld until pregnancy has been ruled out. If pregnancy is con- 
firmed, the patient should be apprised of the potential risks to the fetus and the advisability of 
continuation of the pregnancy should be discussed. 
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. fraction of the hormonal agents in oral contraceptives has been identified in the milk of mot 


Women who discontinue oral contraceptives with the intent of becoming pregnant should - 
use an alternate form of contraception for a period of time before attempting to conceive. — 

Administration of progestogen-only or progestogen-estrogen combinations to induce, — — 
withdrawal bleeding should not be used as a test of pregnancy. A a 

6. Gallbladder Disease: Studies report an increased risk of surgically confirmed gallbladde: 
disease in users of oral contraceptives. 

7 Carbohydrate and Lipid Metabolic Effects: Because decreased glucose tolerance has 
observed in a significant percentage of patients. prediabetic and diabetic patients should be 
carefully observed while receiving oral contraceptives 
An increase in triglycerides and total phospholipids has been observed 
8 Elevated Blood Pressure: An increase in blood pressure has been s@ported in patients * 
receiving oral contraceptives. The prevalence in users increases with longer exposure. Age 
also strongly correlated with development of hypertension. Women who previously have had 
hypertension during pregnancy may be more likely to develop elevation of blood pressure. 

9. Headache: Onset or exacerbation of migraine or development of headache of a new 
pattern which is recurrent, persistent, or severe, requires discontinuation of oral сопітасерё 

10. Bleeding Irregularities: Breakthrough bleeding, spotting, and amenorrhea are freque! 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding. nonfunc 
causes should be borne in mind. In undiagnosed abnormal bleeding from the vagina, adequ 
diagnostic measures are indicated to rule out pregnancy or malignancy 4 

Women with a past history of oligomenorrhea or secondary amenorrhea, or young wo E 
without regular cycles should be advised that they may have a tendency to remain anovulato 
or to become amenorrheic after discontinuation of oral contraceptives. 

11. Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in contraceptr 
failures 
12. Breast Feeding: Oral contraceptives may interfere with lactation. Furthermore. a small 










receiving these drugs. 
PRECAUTIONS 

1. Acomplete medical and family history should be taken prior to the initiatiom of oral * \ 
contraceptives. The pretreatment and periodic physical examinations should include special - 
reference to blood pressure, breasts, abdomen, and pelvic organs. including Papanicolaou 
smear and relevant laboratory tests. As a general rule, oral contraceptives should not be 
prescribed for longer than one year without another examination 

2 Preexisting uterine leriomyomata may increase in size. 4 

3 Patients with a history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree E 

4. Oral contraceptives may cause fluid retention and should be prescribed with caution, а 
only with careful monitoring. in patients with conditions which might be aggravated. 

5. Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. If jaundice develops. the medication should be discontinued У 

6. Steroid hormones may be poorly metabolized and should be administered with caution in 
patients with impaired liver function. 

7. Users may have disturbances in normal tryptophan metabolism, which may result ina 
relative pyridoxine deficiency. yt 

B. Serum folate levels may be depressed. E г 

9. The pathologist should be advised of oral contraceptive therapy when relevant specimens 
are submitted 

10. Certain endocrine and liver function tests and blood components may be affected. 

(a) Increased sulfobromophthalein retention. (b) Increased prothrombin and factors Vil. 
IX, and X; decreased antithrombin 3; increased norepinephrine-induced platelet aggrega! 
(c) Increased thyroid-binding globulin (TBG) leading to increased circulating total thyroid д 
hormone (d) Decreased pregnanediol excretion. (e) Reduced response to metyrapone test 
Drug interactions: Reduced efficacy and increased incidence of breakthrough bleeding have 
been associated with concomitant use of rifampin and an association has been suggested 
barbiturates, Yea phenytoin sodium. and ampicillin. 
ADVERSE REA NS 
An increased risk of the following serious adverse reactions has been associated with oral 
contraceptives - 
Thrombophlebitis; Pulmonary embolism; Coronary thrombosis: Cerebral thrombosis; — ~ 
Cerebral hemorrhage; Hypertension; Gallbladder disease; Benign hepatomas, Congenital — 
anomalies і 

There is evidence of an association between the following conditions and the useot oral 
contraceptives, although additional confirmatory studies are needed. Mesenteric thrombosis, 
Neuro-ocular lesions, eg, retinal thrombosis and optic neuritis 3 ү: 

The following adverse reactions have been reported in patients receiving ога! contrace| 
and are believed to be drug-related: Nausea and/or vomiting, usually the most common 
adverse reactions, occur in approximately 10 percent or less of patients during the first сус 
Other reactions, as a general rule. are seen much less frequently or only occasionally gastr 
testinal symptoms; breakthrough bleeding. spotting; change in menstrual flow; dysmeno 
теа. amenorrhea during and after treatment: temporary infertility after discontinuance о! _ 
treatment; edema; chloasma or melasma: breast changes: change in weight. change in 
cervical erosion and cervical secretion; possible diminution in lactation when given immedi- 
ately post partum; cholestatic jaundice; migraine. increase in size of uterine leiomyomat: 
(allergic); mental depression; reduced tolerance to carbohydrates, vaginal candidiasis, 
change in corneal curvature; intolerance to contact lenses E 

The following adverse reactions have been reported and the association has been neither — 
confirmed nor refuted. 
Premenstrual-like syndrome; cataracts, changes in libido: chorea, changes in appetite; 
cystitis-like syndrome; headache: nervousness; dizziness: hirsutism, loss of scalp hair: 
erythema multiforme: erythema nodosum; hemorrhagic eruption, vaginitis, porphyria 
Special on Administration 
Loestrin 5/30 (1.5 mg norethindrone acetate and 30 mcg ethinyl estradiol tablets 
USP) — Menstruation usually begins two or three days. but may begin as late as the fourth or 
fifth day, after discontinuing medication v 

Loestrin 1.5/30— Menstruation usually begins two or three days, but may begin as late а 
the fourth or fifth day, after the brown ferrous fumarate tablets have been started ‹ 

Because of the relatively low estrogenic content. Loestrin 1.5/30 is not а good cyclic regula- _ 
tor There are patients whose inherent hormone balance will require larger amounts of estroge 
than that contained in Loestrin 1.5/30 to achieve cyclic regularity These patients experience _ 
altered bleeding patterns, which do not conform to treatment schedules. Veh 

The physician should be alert to the fact that the irregular bleeding patterns could mask 
bleeding from organic cause, and appropriate diagnostic measures should be taken if the 
bleeding persists or continues after changing to a higher estrogen-content product 

After several months, bleeding may be reduced to a virtual absence; reduced flow may be a 
result of medication and not indicative of pregnancy. 
HOW SUPPLIED 
Loestrin 15/30 is available in compacts each containing 21 green tablets and 7 brown 
tablets. Each green tablet contains 1.5 mg of norethindrone acetate and 30 mcgofethinyl _ 
estradiol. Each brown tablet contains 75 mg of ferrous fumarate. Available in packages о! five — — 
compacts rss. of five refills. 

























Loestrin 1.5/30 15 available in compacts each containing 21 tablets. Each green tablet. 
contains 1.5 mg of norethindrone acetate and 30 mcg of ethinyl estradiol Available in pack- 
ages of five compacts and packages of five refills. 
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- For delivering useful OB data, 


.fhere's nothing quite like EkoLife. 


The Ekolife real-time scan- 
ner provides unique features 
: to help make your OB data 
even more useful. For 
example: 


An M-Mode Cursor, exclu- 
sive with Ekolife, can be 
positioned through any 
section of the scan to record 
M-Mode tracings of fetal 
breathing and limb activity. 
The tracings can then be 
recorded on an optional 
strip chart recorder. 





Display in 2:1 shows the trunk with 
the M-Mode cursor running through 
the heart. 


The Electronic Calipers 
with Digital Readout permit 
fast, accurate 
determinations 
of biparietal 
diameters or 
crown-rump measurements 
right on the display. 














Film Saver permits you to photograph 
two displays in one print. Display 

on left is cross-section on the trunk 
showing both kidneys. Display on 


Biparietal diameter of fetal head the right is a BPD. 
using Electronic Calipers measure- 
ment is 8.0 cm which is approx. 33 —Ekolife should be your 


Joe setae first choice in OB scanning. 
A Digital Freeze Frame 
allows detailed, leisurely 
analysis of images prior to 
photography to help you 
get the exact image desired, 
faster and without wasting 
film. 


Send for complete informa- 
tion today. 


Smithi&line Instruments, Inc. 


880 West Maude Avenue 
P.O. Box 1947 

Sunnyvale, CA 94086 
Toll free tel: (800) 538-1556 







A new Film Saver now lets In California call collect 
you automatically photo- (408) 732-6000 - 
graph two different images 
on one sheet of film—a 
significant economy. 
a SmithKline company 


These features are further 

examples of SKI leadership 
in the development of 
new technology for 
OB scanning and 

of up-dating with- 
out obsolescence. 


For all these reasons 
—and much, much more 
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..it Phas long been recognized that TM tension, agitation, and apprehension are all capable : ^ і 
` of increasing pain perception. . 


. Halpern, L. M.: Anxiety and pain in postoperative patients. Hospital Practice (special report) kid 1977, p x 


Following surgery. с 
the perception of pain diminishec 
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Colonel Llewellyn has done 
more in 13 years of Army Medicine 
than most men do in a lifetime. He 
is a certified flight surgeon, а mas- 
ter parachutist and a specialist in 
epidemiology. He has served as a 
consultant to the Pan American 
Health Organization and to the 
White House. 

Dr. Llewellyn's current 
assignment is Assistant Deputy 
Chief of Staff for Research Plans in 
the U.S. Army Medical Research 
and Development Command in 
Washington, D.C. He is responsible 
for the development of research 
programs and goals for Army med- 
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ical research laboratories in the 
United States and overseas. 

In this assignment, as in 
others in his medical career, Colo- 
nel Llewellyn has had the opportu- 
nity to define and solve a wide 
array of problems. For him, that's 
what keeps the Army interesting. 
Whether it's participating in disas- 
ter relief after an earthquake in 
Peru, studying the incidence of 
hepatitis in the military population 
or studying malaria in Brazil, the 
Army has given Dr. Llewellyn 
many and varied opportunities for 
the continuing study and practice 
of enidemioloav and medicine 
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in general. 

Army Medicine provides the 
perfect setting for men like Craig 
Llewellyn who want the challenge 
of continuing development of their 
specialties, and the unique oppor- 
tunity for the application of their 
skills. Other benefits of Army Medi- 
cine—such as 30 days paid annual 
vacation, substantjal compensation 
and a remarkabl -contributory 
retirement plan—are not lest on 
men like Dr. Llewellyn either 

Army Medicine e ecd 
ranging opportunities for e 
medeni student and the resident, 
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If you are a medical student, 


ou will find that the Army offers 
ully accredited residencies in vir- 
tually every specialty. Army resi- 
dencies have much to recommend 
them. The Army resident generally 
receives a higher level of financial 
compensation and exercises d 
greater degree of responsibility 
than his civilian geunterpart. 
What's more, graduates of Army 


aoe as a group, do partic- 
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ularly well on specialty board cer- 
tifying examinations. 

If you are a resident or a 
practicing physician, you will dis- 
cover that Army Medicine offers an 
attractive alternative to civilian 
practice. As an Army officer you 
will receive special pay and the 
freedom to practice without such 
non-medical distractions as person- 
nel problems, malpractice pre- 
miums or cash flow concerns. 


Medicine. 
that's practically all medicine. 
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For more information about 
Army Medicine, write to the Army 
Surgeon General at HODA 
(SGPE-PDO), Washington, 

DC 20324. 
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find the practice and community that is right for 
you. This confidential service is provided to you 
at no cost or obligation. Please send your de- 
tailed CV to: Douglas Hutchings, Medical 
Placement Specialist, Health Resources Cor- 
poration, 5333 River Road, New Orleans, LA 
70123, or call 504/733-3353 today. 
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currently seeking the following personnel: 


PERINATOLOGIST  . 
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Obstetrical services include a licensed Perinatal 
Center with a full-time Neonatologist, an expanding 
Neonatal ICU, and Perinatal Lab. Candidates should 
be A.B.0.G. eligible or certified with interest and ex- 
perience in undergraduate and postgraduate educa- 
tion. Certification in subspecialty desirable. 


These positions offer an excellent compensation 
package commensurate with qualifications and ex- 
perience, and faculty appointment at the Assistant- 
Associate level. 


Please submit curriculum vitae in confidence to: 


THE AMERICAN JOURNAL 


OF OBSTETRICS & GYNECOLOGY 
Box AJOG-2 © 11830 Westline Industrial Drive 
St. Louis, Missouri 63141 


An Equal Opportunity Employer 











in addition to those listed on the front cover 
the Journal is the official publication 
of the following societies 


NEW YORK OBSTETRICAL SOCIETY 
OBSTETRICAL SOCIETY OF PHILADELPHIA 
BROOKLYN GYNECOLOGICAL SOCIETY 
ST. LOUIS GYNECOLOGICAL SOCIETY 
NEW ORLEANS GYNECOLOGICAL AND OBSTETRICAL SOCIETY 
THE OBSTETRICAL AND GYNECOLOGICAL SOCIETY OF MARYLAND 
CHICAGO GYNECOLOGICAL SOCIETY 
CINCINNATI OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
WASHINGTON GYNECOLOGICAL SOCIETY 
PITTSBURGH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
BOSTON OBSTETRICAL SOCIETY 
LOUISVILLE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
SEATTLE GYNECOLOGICAL SOCIETY 
ALABAMA ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
AKRON OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
KANSAS CITY GYNECOLOGICAL SOCIETY 
CENTRAL NEW YORK ASSOCIATION OF GYNECOLOGISTS 

AND OBSTETRICIANS 
NEW JERSEY OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
IOWA OBSTETRIC AND GYNECOLOGIC SOCIETY 
THE TEXAS ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
OKLAHOMA CITY OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
MEMPHIS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
UTAH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ROCHESTER OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ARKANSAS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
TENNESSEE STATE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 


NEW YORK GYNECOLOGICAL SOCIETY 


PACIFIC NORTHWEST OBSTETRICAL AND GYNECOLOGICAL ASSOCIATION 


BUFFALO OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
SAN FRANCISCO GYNECOLOGICAL SOCIETY 

JACKSON GYNECIC SOCIETY 

INDIANA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 


THE MINNESOTA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 


19 


























- Possibly the - a 
most convincing 


reasons for using 
Premarin 





„аге the years 
after surgery: 


Severe vasomotor symptoms following surgical menopause: in the patient 
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to prevent the progressive debilitating effects of prolonged estrogen deficiency. 

For the younger, oophorectomized woman, the deferred symptoms of . 
postmenopausal bone loss* and its painful sequelae may appear at a needlessly 
early age. PREMARIN may retard this loss and avert the accompanying pain, 
muscle contracture, and kyphosis. 

Although endometrial stimulation is not a concern in the hysterectomized • 
patient, PREMARIN should still be administered cyclically at the lowest 
effective dose. 

PREMARIN. Frequently indicated after surgery...a growing part of the routine. 
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1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one year '-° This risk was independent of the other known risk factors for endometrial 
cáncer. These studies are further supportéd by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight different areas of the 
United States with population-based cancer reporting systems, an increase which may 
be related to The sapidly expanding use of estrogens during the last decade.‘ The three 
case control studies ћтогіеа that the risk of endometrial cancer in estrogen users was 
about 4.5 to 13.9 times greater than in nonusers. The risk appears to depend on both 
duration of treatment! and on estrogen dose.’ In view of these findings, when estrogens 
are used for the treatment of menopausal symptoms, the lowest dose that will control 
Symptoms should be utilized and medication should be discontinued as soon as 
possible. When prolonged treatment is medically indicated, the patient should be 
reassessed on at least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study suggests that cyclic 
administration of low doses of estrogen may carry less risk than continuous administra- 
Поп; 2 it therefore appears prudent to utilize such à regimen. Close clinical surveillance of 
all women taking estrogens is important. In all cases of undiagnosed persistent or 
recurring abnormal vaginal bleeding, adequate diagnostic measures should be under- 
taken to rule out malignancy. There is no evidence at present that "natural" estrogens are 
more or less hazardous than "synthetic" estrogens at equiestrogenic doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females exposed 
«p uterp to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal.or cervical cancer that is ordinarily extremely 
гаге55 This risk has been estimated as not greater than 4 per 1000 exposures. 
Furthermore, a high percentage of such exposed women (from 30 to 90 percent) have 
been found to have vaginal adenosis-'? epithelial changes of the vagina and cervix. 
Although these changes are histologically benign, it is not known whether they are 
precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Severalreports 
Suggest an association between intrauterine exposure to female sex hormones and 
congenital anomalies, including congenital heart defects and limb reduction 
defects.'3-'* One case control study'* estimated a 47-1019 increased risk of limb 
reduction defects in infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment for threatened abor- 
tion). Some of these exposures were very short and involved only a few days of treatment. 
The data suggest that the risk of limb reduction defects in exposed fetuses is somewhat 
less than 1 per 1000. In the past, female sex hormones have been used during pregnancy 
in an attempt to treat threatened or habitual abortion. There is considerable evidence 
that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used 
during pregnancy, or if the patient becomes pregnant while taking this drug, she should 
be apprised of the potential risks to the fetus, and the advisability of pregnancy 
continuation. 




























DESCRIPTION: PREMARIN (Conjugated Estrogens Tablets, U.S.P) for oral administration 
contains a mixture of estrogens, obtained exclusively from natural sources, blended to 
represent the average composition of material derived from pregnant mares' urine. It contains 
estrone, equilin, and 17a-dihydroequilin, together with smaller amounts of 17a-estradiol, 
equilenin, and 17a-dihydroequilenin as salts of their sulfate esters. 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 

1. Moderate to severe vasomotor symptoms associated with the menopause (There is 
no evidence that estrogens are effective for nervous Symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis. 

3. Kraurosis vulvae 

4. Female hypogonadism 

5.Female castration. 

6. Primary ovarian failure. 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

8. Prostatic carcinoma —palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for 
the prevention of postpartum breast engorgement, controlled studies have demon- 
Strated that the incidence of significant painful engorgement in patients not receiving 
Such hormonal therapy is low and usually responsive to appropriate analgesic or other 
supportive therapy, Consequently, the benefit to be derived from estrogen therapy for this 
indication must be carefully weighed against the potential increased risk of puerperal 
thromboembolism associated with the use of large doses of estrogens.'? 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 

ет AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
WARNING). 
"Probably" effective: For estrogen deficiency-induted osteoporosis, and only when 
used in conjunction with other important therapeutic measures such as diet, calcium, 
Physiotherapy. and good general health-promoting measures. Final classification of this 
indication requires further investigation. 


CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the 
following conditions: 1. Known or Suspected cancer of the breast except in appropriately 
selected patients being treated for metastatic disease 2 Known or suspected estrogen- 
dependent neoplasia. 3. Known or suspected pregnancy (See Boxed Warning). 4. Un- 
diagnosed abnormal genital bleeding. 5. Active thrombophlebitis or thromboembolic disor- 
ders. 6. A past history of thrombophlebitis, thrombosis, or thromboembolic disorders asso- 
ciated with previous estrogen use (except when used in treatment of breast or prostatic 
malignancy). 
WARNINGS: 4! the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast,'’ although a recent study 
has raised this possibility? There is a need for caution in prescribing estrogens for women 
with a strong family history of breast cancer or who have breast nodules, fibrocystic disease, 
or abnormal mammograms. A recent study has reported a 2- to 3-fold increase in the risk of 
surgically confirmed gallbladder disease in women receiving postmenopausal estrogens.' ^ 
Adverse effects of oral contraceptives may be expected at the larger doses of estrogen 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has been 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostatic 
cancer and women for postpartum breast engorgement.'?-?? Users of oral contraceptives 
have an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, 
and myocardial infarction.23-3° Cases of retinal thrombosis, mesenteric thrombosis, and optic 
neuritis have been reported in oral contraceptive users.?'.?? An increased risk of postsurgery 
thromboembolic complications has also been reported in users of oral contraceptives.?2.?* If 
feasible, estrogen should be discontinued at least 4 weeks before surgery of the type 
associaled with an increased risk of thromboembolism, or during periods of prolonged 
immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with 
estrogen use. They should be used with caution in patients with cerebral vascular or coronary 
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Clear risk. 
Benign hepatic adenomas should be considered in estrogen users having abdominal pair 
and tenderness, abdominal mass, or hypovolemic shock. Hepatocellulgr @arcinoma Wag Deer 
reported in women taking estrogen-containing oral contraceptives. Increased blooc 
pressure may occur with use of estrogens in the menopause" апі Blood pressure should be 
monitored with estrogen use. A worsening of glucose tolerance has been observed in patients 
оп estrogen-containing oral contraceptives. For this reason, diabetic patients should be 
carefully observed. Estrogens may lead to severe hypercalcemia in patients with breas! 
cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family&istory should be 
taken prior to the initiation of any estrogen therapy with special reference to blood presstyre, 
breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As a general 
rule, estrogen should not be prescribed for longer than one year without another physical 
examination being performed. Conditions influenced by fluid retention such as asthma, 
epilepsy, migraine, and cardiac or renal dysfunction, require careful observation. Certain 
patients may develop manifestations of excessive estrogenic stimulation, such as abnormal 
or excessive uterine bleeding, mastodynia, etc. Oral contraceptives appear to be associated 
with an increased incidence of mental depression 2 Patients with a history of depression 
should be carefully observed. Preexisting uterine leiomyomata may increase in size during 
estrogen use. The pathologist should be advised of estrogen therapy when relevant 
specimens are submitted. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. Estrogens should be 
used with care in patients with impaired liver function, renal insufficiency, metabolic bone 
diseases associated with hypercalcemia, or in young patients in whom bone growth is not 
complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention 

b. Increased prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; 
increased norepinephrine-induced platelet a gregabilit y. 

C. Increased thyroid binding globulin (TBG leading to increased circulating total thyroid 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin 
uptake is decreased, reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test 

g. Reduced serum folate concentration 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, in- 
Cluding oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow: 
dysmenorrhea; premenstrual-like syndrome, amenorrhea during and after treatment; in- 
crease in size of uterine fibromyomata; vaginal candidiasis, change in cervicalerosion and in 
degree of cervical secretion; cystitis-like Syndrome; tenderness, enlargement, secretion (ofe 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma or 
melasma which may persist when drug is discontinued; erythema multiforme; erythema 
nodosum; hemorrhagic eruption: loss of scalp hair, hirsutism; steepening of corneal curva- 
ture; intolerance to contact lenses; headache, migraine, dizziness, mental depression, 
chorea; increase or decrease in weight; reduced carbohydrate tolerance; aggravation of 
porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short term use only: For treatment 
of moderate to severe vasomotor Symptoms, atrophic vaginitis, or kraurosis vulvae asso- 
ciated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control Symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (é.g. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. 
Osteoporosis. 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest 
period of 10 days’ duration. If bleeding does not occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to 
produce bleeding may vary depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral progestin 
If bleeding occurs before this regimen is concluded, therapy is discontinued and may be 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure— 1.25 mg daily, cyclically Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowes} 
level that will provide effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement — 3.75 mg every four 
hours for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer—1.25 to 2.5 mg three times 
daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and 
appropriate measures taken to rule out malignancy in the event of persistent or recurring 
abnormal vaginal bleeding. . 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P) No. 865—Each purple 
tablet contains 2.5 mg in bottles of 100 and 1,000. No. 865— Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in unit dose package of 100. No. 867 — Each redtablet 
contains 0.625 mg in bottles of 100.and 1,000. Also in unit dose package of 100. No. 
868 —Each greentablet contains 0.3 mg in bottles of 100 and 1.000 

PHYSICIAN REFERENCES: 1 Ziel, НК, et al: №. Engl. J. Med. 293:1167-1170, 1975. 
2. Smith, D.C. et al: N. Engl. J. Med. 293:1164-1167, 1975. 3. Mack, TM. etal: М. Engl. J. Med 
294:1262-1267, 1976. 4. Weiss, N.S., et al: №. Engl. J. Med. 294:1259-1262, 1976. 5. Herbst, 
A.L. et al: N. Engl. J. Med. 284:878-881, 1971. 6. Greenwald, P, et al: N. Engl. J. Med. 
285:390-392, 1971. 7. Lanier, A., et al: Mayo Clin. Proc. 48:793-799, 1973. 8 Herbst, A, et al 
Obstet. Gynecol. 40.287-298, 1972. 9. Herbst, A., et al: Am. J Obstet. Gynecol. 118:607-615, 
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There are currently openings for full-time faculty in 
Obstetrics and Gynecology who have Board 
certification or eligibility. Teaching, research and 
patient care interests important. Special training 
and expertise in maternal and fetal medicine, re- 
productive endocrinology, gynecologic oncology 
or ambulatory care is desired. Academic rank and 
salary are dependent on qualifications. If inter- 
ested, please send curriculum vitae and bibli- 
ography to: 


William N. Spellacy, M.D. 

Professor and Head 

Department of Obstetrics & Gynecology 
Abraham Lincoln School of Medicine 
University of Illinois Medical Center 
840 South Wood Street 

Chicago, Illinois 60612 


(Affirmative Action/Equal Opportunity Employer) 














DIRECTOR OBSTETRICS 
AND GYNECOLOGY 


Full time, Waterbury Hospital. Yale University Af- 
filiated 500 bed teaching hospital. To direct train- 
ing of Yale Obs/Gyn residents and medical stu- 
dents. To help ensure high quality of patient care. 
To coordinate continuing education for physi- 
cians in practice. Hospital also has residency pro- 
grams in Medicine, Surgery, Pediatrics, Radiology, 
Urology and Orthopedics with relationships with 
Yale or University of Connecticut. Medical 
students from Yale, U. Connecticut, Dartmouth, 
other schools receive training at W.H. Salary com- 
petitive, excellent fringe benefits, referral private 
practice permitted. Yale Clinical Faculty Appoint- 
ment. Prerequisites: Academically oriented, 
board certified skilled clinician and teacher with 
administrative experience and/or ability. Three 
or more years experience as full time or clinical 
faculty member of a medical school. Some prac- 
tice experience desirable. For further details 
send CV to: Thomas T. Amatruda, Jr., M.D., Clinical 
Director, Waterbury, CT 06790. W.H. is an equal 
opportunity employer. 








PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Designed to keep your 
journal copies near at hand in your office, 
library, or home. 
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OQvCON35 


21 peach tablets of norethindrone 0.4 mg and ethinyl estradiol 0.035 mg. 
Each green tablet in the 28-day regimen contains inert ingredients. 


More than dosage 
may be reduced... 


Cad ТТ PHARMACEUTICAL DIVISION 
For Brief Summary. please see last page of this advertisement. 





Research to date suggests that 


reducing dosage may reduce risk ^ 


OVCON-35 provides effectiveness 


21 peach tablets of norethindrone 0.4 mg and pri estradiol 0.035 mg. 
Each green tablet in the 28-day regimen contains inert ingredients. 


No hypertension’ 


I No hypertension developed in 564 normo- 
tensive women during 44 months of one study? 
па No hypertension was observed in 1,925 of 
1,970 women during original clinical experience 
ш Blood pressure did not increase during 8-18 
months of OVCON-35 therapy in four women 
who were initially hypertensive ® 

@ Eighty-four women with histories of toxemia 
of pregnancy showed no significant differences 
in blood pressure from 480 women with normal 
pregnancy histories® 


па Prevalence of hypertension increases with 
longer oral contraceptive use and age 


*defined as a sustained increase over 140/90 mm Hg 

*Reports of serious and minor adverse reactions have followed all 
oral contraceptive use. Physicians should remain alert to their 
earliest manifestations and if the reaction is serious, should 
avoid any oral contraceptives. Contraindications, warnings, pre- 
cautions, adverse reactions, etc., in the Brief Summary on the 
last page of this ad should be considered. 


No significant adverse 
changes in weight, plasma 
insulin levels, blood glucose 
values, or fasting triglyceride 
and cholesterol levels ina 
preliminary prospective study* 
"Although these data are very preliminary in 
that they represent only a small number of 
women (seven) treated for only a short period 
of time (6 months), they are exciting, for they 
suggest that perhaps oral contraceptive devel- 
opment has reached a stage where some of the 


adverse effects have been greatly reduced or 
eliminated:"® 





nd reduced dosage“ 


Ё OVCON-35 appears to permit Low incidence of breakthrough 
prompt return of bleeding and spotting 
endometrial function" mw In one study with OVCON-35, the incidence 
ш In 125 randomly selected women, endome- of breakthrough bleeding was 9.1% and that of 
trial biopsies performed during the luteal phase spotting was 4.7% during the first cycle of 
of the first postcontraceptive cycle after up to therapy; the incidence decreased to 3.2% and 
36 months of therapy, showed no inactive 1.9%, respectively, by cycle 39° 
endometria IB Overall clinical experience with OVCON-35 
п No amenorrhea was seen, although mean (20, 230 cycles) shows an average combined 
cycle length for the first postcontraceptive cycle incidence of breakthrough bleeding and spot- 
was slightly prolonged ting of 16.2%* 


W |t cannot be assumed that amenorrhea will А T . 
not occur in any patient population using oral Provides “method effectiveness 


contraceptives that does not differ from 
published method effectiveness 
rates of higher-dose products" 


ш Pregnancy rate of 0.21 (Pearl Index, method 
effectiveness) in one study of 700 patients 
completing 17,294 cycles* 

па Method effectiveness of 0.41 (Pearl Index) 
and a use-effectiveness of 1.36 (Pear! Index) in 
20,230 cycles in original clinical trials* 
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PHARMACEUTICAL DIVISION For Brief Summary, please see following page. 





Ove tablets of norethindrone 0.4 mg and ethinyl estradiol 0.035 mg. 
Each green tablet in the 28-day regimen contains inert ingredients. 
Available in both 21- and 28-day regimens 
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Indications and Usage: Ovcon is indicated for the prevention of pregnancy Some combination 
products containing 35 mcg. or less of ethinyl estradiol report slightly higher pregnancy rates than 
are reported for the higher dose combination products 

Contraindications: Oral contraceptives should not be used in women with any of the following 
conditions: 1) Thrombophlebitis or thromboembolic disorders. 2) A past history of deep vein 
dhfombophlebitis or thromboembolic disorders. 3) Cerebral vascular or coronary artery disease 
4) Known or, suspected carcinoma of the breast. 5) Known or suspected estrogen dependent 
neoplasia. 6) Undiagnosed abnormal genital bleeding. 7) Known or suspected pregnancy 
Warnings: 





Cigaretle smoking increases the risk of serious cardiovascular side effects from oral 
contraceptive use. Women who use oral contraceptives should be Strongly advised notto smoke. 
Use of oral contraceptives is associated with increased risk of several serious conditions, 
including thromboembolism, stroke, myocardial infarction, hepatic adenoma, gallbladder 
disease, hypertension. Practitioners Prescribing oral contraceptives should be familiar with the 
following information relating to these risks. 














1) Thromboembolic Disorders and Other Vascular Problems Ап increased risk cf thromboembolic and 
thrombotic disease associated with use of oral Contraceptives is well established. Three principal 
Studies in Great Britain and three in the United States have demonstrated an increased risk offataland 
nonfatal venous thromboembolism and stroke. both hemorrhagic and thrombotic. These studies 
estimate that users of oral contraceptives are4 to 11 times more likely than nonusers to develop these 
diseases without evident cause. Ina study of cerebrovascular disorders in women with and without 
Predisposing causes. it was estimated that the risk of hemorrhagic stroke was 2 0 times greater than 
nonusers and the risk of thrombotic stroke was 4 to 9 5 times greater. An increased risk of myocardial 
infarction associated with the use of oral Contraceptives has been reported. Studies conducted inthe 
United Kingdom found that the greater the number of underlying risk factors for coronary artery 
disease (cigarette smoking. hypertension hypercholesterolemia, obesity, diabetes, history of 
preeclamptic toxemia) the higher the risk of developing myocardial infarction. regardless of whether 
the patient was an oral contraceptive user or not. Oral contraceptives, however. were found to bea 
clear additional risk factor. In terms of relative risk. it has been estimated that oral contraceptive users 
who do not smoke (smoking considered a major predisposing condition to myocardial infarction) are 
about twice as likely to have a fatal myocardial infarction compared to nonusers who do not smoke 

Oral contraceptive users who smoke have abouta 5-fold increased risk of fatal infarction compared to 
users who do not smoke but about a 10- to 12-fold increased risk comparec to nonusers who do not 
Smoke The amount of smoking is a very important factor. British investigators concluded that the 
risk of thromboembolism including coronary thrombosis is directly related to the dose of estrogen 
used in oral contraceptives. preparations containing 100 mcg. or more of estrogen were associatec 
with a higher risk of thromboembolism than those containing 50-80 mcg. of estrogen. The relative 
risk of thromboembolic disease associated with progestin-only oral contraceptives has not been 
determined. Cases of thromboembolic disease have been reported in women using progestin-only 
Products, and they should not be presumed to be risk-free. The overall excess mortality rate annually 
from circulatory diseases for oral contraceptive users was estimated to be 20 per 100.000 (ages 
15-35 5/100.000. ages 35-44, 33/100 000 ages 45-49. 140/100.000). the risk being 
concentrated in older women. in those with a long duration of use. and in cigarette smokers. The 
highest risk was found in heavy cigarette smokers (15 or more Cigarettes per day) who used oral 
contraceptives and were aged 40 or older Women who smoke should be advised not to use oral 
contraceptives. The use of oral contraceptives in women over age 40 with other risk factors is not 
recommended. The mortality associated with all of the methods of birth control is low compared to 
the risk of childbirth. with the exception of oral contraceptive users who smoke and are over age 40 

The lowest mortality is associated with the condom or diaphragm backed up by early abortion The 
risk of thromboembolic and thrombotic disease associated with oral contraceptives increases with 
age after approximately age 30 and for myocardial infarction is further increased by hypertension 

hypercholesterolemia. obesity. diabetes. or history of preeclamptic toxemia, and especially by 
cigarette smoking. The physician and the patient should be alert to the earliest manifestations of 
thromboembolic and thrombotic disorders (e 9 . thrombophiebitis. pulmonary embolism. cere- 
brovascular insufficiency. coronary occlusion. retinal thrombosis and mesenteric thrombosis) 

Should any of these occur or be Suspected, the drug should be discontinued immediately If feasible 

oral contraceptives should be discontinued at least 4 weeks before surgery of a type associated with 
an increased risk of thromboembolism or prolonged immobilization. 2) Ocular Lesions. There have 
been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the 
use of oral contraceptives. Discontinue the medication if there is unexplained sudden or gradual 

partial or complete loss of vision: sudden onset of proptosis or diplopia. papilledema, or retinal 
vascular lesions. and institute appropriate diagnostic and therapeutic measures 3) Carcinoma 

Long term administration of either natural or synthetic estrogen in certain animal species increases 
the frequency of carcinoma of the breast. cervix vagina and liver In humans. one study investigated 
the first 21 cases of endometrial adenocarcinoma in women on oral contraceptives reported to a 
registry. Of those women without Predisposing risk factors for this disease nearly all occurred in 
women who had used a sequential oral contraceptive. No evidence has been reported suggesting an 
Increased risk of endometrial cancer in users of conventional combination or progestin-only oral 
contraceptives. No increase in breast cancer in women taking oral contraceptives has been reported 
although one study reported an increased risk of breast cancer in subgroups of women treated using 
oral contraceptives with documented benign breast disease There is at present no confirmed 
evidence from human studies of an increased risk of cancer associated with oral contraceptives 

Close clinical surveillance of all women taking oral contraceptives is essential. In all cases of 
undiagnosed persistent or recurrent abnormal vaginal bleeding. appropriate diagnostic measures 
should be taken to rule out malignancy Women with a strong family history of breast cancer or who 
have breast nodules. fibrocystic disease or abnormal mammograms should be monitorec with 
particular care if they elect touse oral contraceptives 4) Hepatic Adencma Benign hepatic adenomas 
have been found to be associated with the use of oral contraceptives One study reported a higher risk 
associated with oral contraceptive formulations with high hormonal potency Although benign and 
rare. hepatic adenomas may rupture and may cause death through intra-abdominal hemorrhage 

This has been reported in short term as well as long term users of oral contraceptives Two studies 
relate the risk with duration of contraceptive use. the risk being much greater after 4 or more years of 
oral contraceptive use While hepatic adenoma is a rare lesion it should be considered in women 
presenting abdominal painand tenderness. abdominal mass. or shock A tew cases of hepatocellular 
carcinoma have been reported in women taking oral contraceptives The relationship of these drugs 
to this type of malignancy is not knownat this time 5) Usein Pregnancy, Birth Defects in Offspring and 
Malignancy in Female Offspring. Fetal abnormalities have been reported to occur in the offspring of 
women who have taken progestogens and/or estrogens during pregnancy It has been shown that 
females exposed in utero to diethylstilbestrol. a nonsteroidal estrogen. have an increasec risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely rare A high 
percentage of such exposed women (30% to 90%) have been found to have epithelial changes of the 


vagina and cervix. Although these changes are histologically benign it is not known whether tl 
cendition is a precursor of vaginal malignancy. Male children so exposed may develop abnormaliti 
of the urogenital tract. Similar data are not available with the use of other estgogens but it cannot: 
presumed that they would notinduce similar changes. The data suggest thas the risk of limff reduce, 
defects in exposed fetuses is somewhat less than 1 in 1000 live lyrths. In the past, female s 
hormones have been used during pregnancy in an attempt to treat threateged or habitual abortio 
There is considerable evidence that estrogens are ineffective for these irfflications and there is | 
evidence from well-controlled studies that progestins are effective for these uses. Increases 
chromosomal aberrations have been reported in women who become pregnant soon after ceasii 
ога! contraceptive therapy Embryos with these anomalies are virtually always spontaneous 
aborted. Whether thereisanoverallincreasein spontaneous abortion of ргедпагжіеѕ Conceivedsot 
after stopping oral contraceptives is unknown. It is recommended that for any patient wha hi 
missed two consecutive periods, pregnancy should be ruled out before continuing the contracepti 
regimen. If the patient has not adhered to the prescribed schedule. the possibility of pregnant 
should be considered at the time of the first missed period and further use of oral contraceptivi 
should be withheld until pregnancy has been ruled out. If pregnancy is confirmed thapatient shou 
De apprised of the potential risks to the fetus and the advisability of pregnancy contiffuation should t 
discussed in light of these risks. It is also recommended that women who discontinue or 
contraceptives with the intent of becoming pregnant use an alternate form of contraception for 
period of time before attempting to conceive. Many clinicians recommend three month: 
Administration of progestin-only or progestin-estrogen combinations to induce withdrawal bleedin 
Should not be used as a test for pregnancy. 6) Gall Bladder Disease. Studies have reported a 
increased risk of surgically confirmed gallbladder disease appearing after one year of or 
contraceptive use and doubling of the risk after 4 or 5 years of use. /) Carbohydrate and Lipi 
Metabolic Effects. A decrease in glucose tolerance has been observed in a significant percentage с 
patients on oral contraceptives. For this reason, prediabeticand diabetic patients should be carefull 
observed while receiving oral contraceptives. Increased serum levels of triglycerides and toti 
phospholipids have been observed in oral contraceptive users. The clinical significance of thi 
observation is unknown at this time. 8) Elevated Blood Pressure. An increase in blood pressure na 
been reported in women receiving oral contraceptives. The prevalence of hypertension in or: 
contraceptive users may be no higher than nonusers in the first year of oral contraceptive use bu 
Increases with longer exposure and in the fifth year of use is two and one-half to three times th 
reported prevalence in the first year. Women who previously had hypertension during pregnancy ma' 
be more likely to develop elevation of blood pressure when given oral contraceptives. 9) Headaches 
The onset or exacerbation of migraine or development of headache of a new pattern which is re 
Current. persistent or severe. requires discontinuation of oral contraceptives and investigation of thi 
cause 10) Bleeding Irregularities. Breakthrough bleeding. spotting and amenorrhea are frequen 
reasons for patients discontinuing oral contraceptives. In breakthrough bleeding, as in all cases o 
irregular bleeding from the vagina. nonfunctional causes should be borne in mind. In undiagnosec 
persistent or recurrent abnormal bleeding trom the vagina. adequate diagnostic measyres art 
indicated to rule out pregnancy or malignancy If pathology has been excluded, time or с nge tc 
another formulation may solvethe problem Changing toan oral contraceptive with a higher estroger 
content. while potentially useful in minimizing menstrual irregularity. should be done only i! 
necessary since this may increase the risk of thromboembolic disease Women with a past history ol 
oligomenorrhea or secondary amenorrhea or young women without regular cycles may have 4 
tendency to remain anovulatory or to become amenorrheic after discontinuation of oral contracep- 
lives. Women with these preexisting problems should be advised of this possibility and encouraged 
to use other contraceptive methods. 11) Ectopic Pregnancy. Ectopicas wellas intrauterine Pregnancy 
may occur in contraceptive failures. However, in oral contraceptive failures. the ratio of ectopic to 
intrauterine pregnancies is higher than in women not using oral contraceptives since the drugs are 
more effective in preventing intrauterine rather than ectopic pregnancy. The higher ectopic- 
intrauterine ratio has been reported with both combination products and progestin-only oral 
contraceptives 12) BreastFeeding. Asmall traction of thehormonalagents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The long-range effect to the nursing 
infant cannot be determined at this time 

Precautions: 1) A complete medical and family history should be taken prior to the initiation of oral 
contraceptives. Examination should include special reference to blood pressure, breasts, abdomen 
and pelvic organs, including Papanicolaou smear and relevant laboratory tests. As a general rule. oral 
contraceptives should not be prescribed for longer than 1 year without another physical examination 
being performed. 2) Under the influence of estrogen-progestogen preparations. preexisting uterine 
leromyomata may increase in size. 3) Patients with a history of psychic depression should be 
carefully observed and the drug discontinued if depression recurs to a serious degree. 4) Because 
oral contraceptives may cause some degree of fluid retention. conditions which might be aggravated 
by fluid retention. suchas convulsive disorders, migraine syndrome, cardiac or renal insufficiency or 
asthmarequire careful observation. 5) Patients with a past history of jaundice during pregnancy have 
an increased risk of recurrence of jaundice while receiving oral contraceptive therapy. If jaundice 
develops in any patient receiving such drugs. the medication should be discontinued. 6) Steroid 
hormones may be poorly metabolized in patients with impaired liver function and should be 
administered with caution in such patients. 7) Oral contraceptive users may have disturbances in 
normal tryptophan metabolism which may result in a relative pyridoxine deficiency. The clinical 
Significance of this is yet to be determined. 8) Serum folate levels may be depressec by oral 
contraceptive therapy. This may complicate subsequent pregnancy with regard to folate deficien 

9) The pathologist should be advised of oral contraceptive therapy when relevant specimens afe 
submitted. 10) Certain endocrine and liver function tests and blood components may be affected by 
estrogen-containing oral contraceptives: a. Increased sulfobromophthalein retention. b Increased 
prothrombin and factors VII. VIII. IX. and X; decreased antithrombin 3: increased norepinephrine- 
induced platelet aggregability. c. Increased thyroid binding globulin (TBG) leading to increased 
circulating total thyroid hormone, as measured by protein-bound iodine (PBI). T, by column. or Ta by 
radioimmunoassay Free Т, resin uptake is decreased reflecting the elevated TBG, free T, 
concentration is unaltered d. Decreased pregnanediol excretion е Reduced response to 
metyrapone test 

Information for the Patient: Detailed Patient Labeling has been prepared for use by the patientand has 
been made available for distribution by the pharmacist . 

Drug Interactions: Reduced efficacy and increased incidence of breakthrough bleeding have been 
associated with concomitant use of rifampin A similar association has been suggested with 
barbiturates. phenylbutazone phenytoin sodium and ampicillin 

Adverse Reactions: An increased risk of the following serious adverse reactions has been associated 
with the use of oral contraceptives (see Warnings) Thrombophlebitis, pulmonary embolism. 
coronary thrombosis. cerebral thrombosis. cerebral hemorrhage. hypertension, gall bladder 
disease, congenital anomalies. There is evidence of an association between the following conditions 
and the use of oral contraceptives, although additional confirmatory studies are needed: Mesenteric 
thrombosis. benign hepatomas; neuro-ocular lesions, e g.. retinal thrombosis and optic neuritis 
The following adverse reactions have been reported in patients receiving oral contraceptives and are 
believed to be drug related’ Nausea and/or vomiting, usually the most common adverse reactions, 
Occur In approximately 10% or less of patients during the first cycle (Other reactions, as a general 
rule. are seen much less frequently or only occasionally ). gastrointestinal Symptoms (such as 
abdominal cramps and bloating): breakthrough bleeding: spotting: change in menstrual flow: 
dysmenorrhea. amenorrhea during and after treatment. temporary infertility after discontinuance of 
treatment. edema. chloasma or melasma which May persist, breast changes (tenderness, 
enlargement. and secretion); change in weight (increase or decrease), change in cervical erosion and 
cervical secretion: possible ciminution in lactation when given immediately postpartum; cholestatic 
Jaundice: migraine. increase in size of uterine leromyomata. rash (allergic); mental depression: 
reduced tolerance to carbohydrates. vaginal candidiasis. The following adverse reactions have been 
reported in users of oral contraceptives. and the association has been neither confirmed nor refuted 
Premenstrual-like syndrome. intolerance to contact lenses change in corneal curvature (steepen- 
ing). cataracts. changes in libido. chorea. changes in par CyStitis-like syndrome headache. 
nervousness. dizziness, hirsutism. loss of scalp hair. eryt ma multiforme. erythema nodosum 
hemorrhagic eruption. vaginitis porphyria. impaired renal function 

Acute Overdosage: Serious ill effects have not been reported following detain 
of oral contraceptives by young children Overdosage may cause nausea e 
may occur in females 
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This section reports opinion on the handling of clinical situations, i.e., the clinical 
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CLINICAL OPINION 


diagnosis and management of certain disease entities. Papers should range from 


eight to twenty typed pages, including illustrations, tables, and figures which clar- 
ify the author’s management, with not more than sixteen references. Mail to 
Frederick P. Zuspan, M.D., Editor. 








A simplified surgical technique for the treatment of. 
the vault in vaginal hysterectomy 


SAMIR N. HAJJ, M.D., F.A.C.O.G. 
Chicago, Illinois 


The surgical steps in the various techniques to remove the uterus by vaginal hysterectomy are quite 
uniform; however, the handling of the vaginal cuff differs with each and all techniqués reviewed. The 

: technique here described is a simplified method that secures hemostasis, establishes drainage of 
the anterior vaginal wall, and creates a vaginal canal adequate for sexual function. Emphasis is | 
placed on the inclination ofthe vagina, а step that brings the vaginal axis almost perpendicular to 
the body axis, obviating the constant bearing-down effect of the intra-abdominal pressure on the 
apex of the vagina. Prevention of subsequent enterocele formation is achieved-by the occlusion of 
the weak spot between the uterosacral ligaments, the site of the hernial sac formation. (AM. J. 


OBSTET. GYNECOL. 133:851, 1979.) 


VAGINAL HYSTERECTOMY is a well-established sur- 


gical procedure in gynecology. Perusal of standard and. 


current texts of surgical techniques reveals a discrep- 
ancy as to the handling of the vaginal cuff.'^* This 


discrepancy reflects the not very satisfactory result gy- . 


necologic surgeons face in this step of the operation. 
The complications of vaginal surgery can be divided 
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into twó categories—the immediate and the late. In the 
immediate category, bleeding, blood collection, and 
secondary infection are of paramount importance.* 
Adequate hemostasis is the basis of decreased morbid- 
ity in this procedure. The late sequelae which may de- 
velop, though not frequently, are dyspareunia, relaxa- 
tion and prolapse of the vaginal vault, and enterocele 
formation. | : 

Since 1972 we have addressed ourselves to the devel- 
opment of a technique that is simple and that obviates 
bleeding, collection, and secondary infection, and also 





the creation of a vaginal vaut with an axis perpendicu- 
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Fig. 1. The vaginal vault immediately after removal of the 
uterus. 
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Fig. 2. Whipping of the cuff. 


the apex and concurrently obliterating the potential 
space between the two uterosacral ligaments, the site.of 
enterocele development. : 


Technique 


Fig. 1 illustrates the vault of the vagina immediately 
after total removal of the uterus. The three main pedi- 
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Fig. 3. Peritoneum purse-string closure suture in place. 


cles are clearly illustrated; tagging ligatures, part of the 
regular procedure, are avoided for clarity of drawing. 
In Fig. 2 the cuff, beginning at the inferior border of 
the upper pedicle, has been whipped with a running 
suture of 0 chromic catgut incorporating the mucosa, 
pedicles, and peritoneum. The suture is carried to the 
opposite side and hemostasis is secure. The adnexa 
have been visualized and noted to be free of pathology; 
the peritoneum is closed by a purse-string suture (Fig. 
8). Posteriorly the peritoneal closure suture is placed 
about 1 cm. cephalad from the running suture line, а 


"step intended to obliterate redundant peritoneum 


which couid serve as a hernial sac.. 

Fig. 4 shows the peritoneum closed and the steps | 
taken to secure a good suspension of the vaginal vault. 
The uterosacral and cardinal ligament pedicles, which 
have been firmly sutured to the mucosa, are now su- 
tured across the midline to their respective counter- 


.parts on the opposite side. Figs. 4 and 5 illustrate the 
. placing of the sutures and their tying. In this step, the 


space between the uterosacral ligaments through which 
the enterocele sac dissects its way to the rectovaginal 


_space is obliterated. The step adds an appreciable 


length to the anterior vaginal wall and hence, in the 


` postoperative period, helps to decrease the chances of 


sexual dysfunction. This is not an infyequent complaint 
following vaginal surgery, due to scarring and shorten- 
ing of the vagina.® m 

Fig. 6 shows the repair of the anterior vaginal wall. , 


a. 
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Fig. 4. Peritoneum closed, the cardial and uterosacral liga- 
ments sutured across the midline. 


The vaginal mucosa is unroofed and slit open to the 
level of the external urethral meatus. The vaginal flaps 
are developed bilaterally. The pubocervical fascia is 
completely mobilized and a standard Kennedy cys- 
tocoele repair is carried out (Fig. 7). The tube-round 
ligament pedicles along with overlying vaginal mucosa 
are then sutured across the midline. Excess mucosa is 
trimmed and the vaginal mucosa closed in the midline 
by interrupted 0 chromic catgut suture material. The 
inferior 1-¥% cm. of the edges are left unsutured and a 
few interrupted sutures are placed at the edges for 
hemostasis. The surgical defect thus created is an in- 
verted V through which two small drains are intro- 
duced to drain the dissected spaces created by the an- 
terior repair (Fig. 8). The drains, as well as the light 
vaginal pack that is placed routinely at the completion 
of the case, are removed 24 hours postoperatively. 
This simplified technique addresses itself to the pre- 
vention of early and delayed sequelae of vaginal hys- 
terectomy. The whipping of the cuff and the routine 
establishment of a drainage site for the anterior blad- 
der repair markedly, if not completely, decrease the 
chances of oozing, collection and secondary infection. 
The suturing of the lower pedicles acróss the midline 
not only suspends the apex and obliterates the weak 
spot through which an enterocele can form, but also 
helps with the colpgperineorraphy, a necessary siep in 
any surgical repair intended to correct pelvic insecu- 
rity. Ita is to direct the vaginal axis backward to- . 
=.  .ward the hollow of the sacrum. This places the vaginal Fig. 6. The development of the vaginal flaps. 
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Fig. 7. Kennedy plication and cystocoele repair. 


canal almost perpendicular to the body axis and ob- 


viates the constant bearing-down pressure on the apex 
of the vagina which is brought about Бу: Ше erect 
posture of the female human being. 


In cases where a vaginal hysterectomy is elected for. 


sterilization or extirpation of the organ in the absence of 
pelvic relaxation, the edges of the mucosa above the 
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Fig. 8. Upper pedicles sutured across midline. Excess mucosa 
trimmed and closed. Drainage established. 


upper pedicles are point sutured for hemostasis and 
the area is left open for drainage. 

The only unpléasant complication we have seen with 
this simplified technique is the not infrequent occur- 
rence of granulation tissue at the site of drainage. It 
usually responds rapidly to silver nitrate application 
after which epithelialization proceeds to completion. 
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Changing obstetric practices and amelioration of 
.perinatal outcome in a university hospital 


HAIDER H. SHAMSI 
ROY H. PETRIE 
CHARLES M. STEER 
New York, New York 


A 40 year review of obstetric statistics revealed that the perinatal outcome has improved 


significantly following the introduction of biophysical and biochemical fetal surveillance systems. A 
simultaneous increase in the cesarean section rate is noted; however, this increase in the cesarean 
section rate is not related to an increase in the diagnosis of fetal distress. Other factors which may 
influence an improved perinatal outcome have been examined. It is concluded that biochemical and 


(AM. J. OBSTET. GYNECOL. 133:855, 1979.) 


MaNKiIND has considered reproduction as a divine 


‘commandment. The necessity of repetitive reproduc- 


tive activity in order to preserve the species is a univer- 
sally uncerstood concept. In order to maintain his 
numbers man has had to overcome many natural 
hazards; thus, a close scrutiny of his reproductive ef- 
forts has evolved. Therefore, it is no accident that no 
other discipline of medicine is so closely examined by 
the professional and lay public as is obstetrics. _ 

The lezacy of those leaders who introduced sanita- 
tion, hygiene, antisepsis, the microbial theory, antibiot- 
ics, blooc banking, institutional deliveries, safer surgi- 
cal and anesthetic techniques, better nutrition, and 
family planning led to progressively improved mater- 
nal and perinatal morbidity and mortality rates. In the 
late 1950's changing concepts of the fetus and the new- 


. born infant led to the introduction of techniques and 


technology which have had an effect on the maternal 
and perinatal outcome. Included are methods :o 
evaluate the fetal condition both before and during 
labor. Antepartum therapy is part of routine manage- 
ment today. From relatively detailed records from the 
Sloane Hospital for Women, Steer and Moore! out- 
lined the general outcome trends from 1888 until 
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biophysical fetal surveillance has played a decisive role in the improvement of perinatal results. 


1967. It was after this date that most of the major fetal 
therapeutic and diagnostic techniques were imple- 
mented. It is the purpose of this paper to evaluate 
the changes which these new methods have had on 
outcome. 

Statistics on births of infants weighing more than 999 | 
grams and neonatal deaths through day 28 are taken 
from the annual reports of the Sloane Hospital for 
Women of the Columbia-Presbyterian Medical Center. 
Changes in anesthetic, neonatal, and obstetric practices 
were instituted as follows: neonatal evaluation of con- 
dition and acid-base state (1958-1959), diagnosis, 
surveillance, management, and prophylaxis of Rh 
isoimmunization (1962-1966), ante- and intrapartum 
biochemical and biophysical fetal monitoring (1966- 
1969), diagnostic ultrasound (1970), and the diagnosis 
and induction of pulmonary maturity (1971-1973). 
The year 1938 was selected for evaluation since it was a 
time prior to the introduction of antibiotics and blood · 
banking. The year 1958 was selected for evaluation 
since it represents a relatively steady state for the use of 
antibiotics and blood banking, and it was a time just 
prior to the introduction of the newer concepts and 
techniques. The year 1968 was selected as a transitional 
year of limited use of some of these techniques. The 
year 1972 was selected as a transitional year of com- 
mitment to total acceptance of these concepts and 
techniques. Last, 1977 represents the last available data 
when a more complete integration of these techniques 
into obstetrics had been instituted. Statistical reporting 
practices have varied during the years, and in some 
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` Table I. Mortality statistics 


TUM 


Total livebirths | 2,338 4,492 
Total stillbirths . , 38 48 
Total neonatal deaths `36 62 
"Total perinatal deaths 74 110 
Perinatal mortality rate 31.6 24.5 
Süllbirth rate 1.6 1.0 
Maternal mortality 504.4 66.7 


rate (per 100M) 


"Table If. Obstetric management and outcome 
1938 | 1958 | 1968 | 1972 | 1977 


Per cent spontaneous 76.7 57.9 58.6 59.8 59.3 
deliveries 

Per cent forceps 15.1 32.0 30.8 23.9 17.5 
deliveries ` 

Per cent breech deliveries 4.2 3.3 22 26 16 
(vaginal) ` : 

Per cent primary cesar- 25 39 47 87 138 
ean sections 

Per cent cesarean sections 4.1 7.5 88 197 21.7 
(over all) 

Perinatal mortality rate 31.6 24.5 16.1 206 9.6 
(per M) 


instances a reported number may have been derived 
from additional statistical sources. Data from 1938 ina 
few instances may represent the best approximation 


` from the sources available. 


Since ante- and intrapartum biophysical and in- 
trapartum biochemical fetal monitoring represent the 
vast majority of altered obstetric practices, these mo- 
dalities will be examined in relationship to outcome. 


Results 


The birth, perinatal mortality, and maternal mortali- 
ty rates for the selected years are given in Table I. A 
clear fall in the perinatal mortality rate and ше mater- 
nal mortality rate is noted. 

The changes in obstetric management as demon- 
strated by per cent change in delivery technique are 
shown in Table II. The relationship to perinatal out- 
come is also given. The fall in forceps deliveries in- 
cludes a reduction in low forceps and a near elimina- 
tion of mid-forceps deliveries. 

Intrapartum biochemical monitoring was used in 2% 
of all deliveries in 1968 and reached its maximum ap- 
plication by 1973. Intrapartum biophysical monitoring 
(fetal heart rate and uterine activity) was used in 296 of 
the deliveries in 1970 and reached its maximum usage 


by 1975. Elective cesarean sections and deliveries oc- 
curing immediately upon admission make 8596 bio- 
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А * atm a 
. - 
1977 * 
4,390 3,333 3,180 « 
32 31 18 R 
44 38 12 " . 
76 69 30 
16.1 20.7 .9.6 
0.7 0.9 0.5 
45.5 0.0 0.0 


physical monitoring essentially 100% application of this : 


technique to the intrapartum fetus in labor. Antepar- 
tum biophysical monitoring was introduced in 1973 
and continues to gain in its usage. The relationship of 
antepartum and intrapartum fetal losses to ante- and 


intrapartum biophysical and biochemical methods of æ 


fetal surveillance is demonstrated in Table III. The 
data from selected years have been augmented by a 
yearly data analysis during the period of increased fetal 
surveillance. 


The percentage of primary cesarean sections per- . 


formed for the selected years for the listed indications 
is given in Table IV. 


An over-all improvement in neonatal conditions at ` 


birth has been observed over the years of newborn 
evaluation with the Apgar scoring system. The per- 
centage of neonatal morbidity as gauged by an Apgar 
score of 6 or less at 1 and 5 minutes is given in Table V’ 
and compared to an improvement in the perinatal 
mortality rate. Apgar scoring for difficult deliveries, 
most forcep deliveries, and all deliveries by cesarean 
section is done by a pediatrician. 

There has been an improvement in neonatal survival 
during the years of near maximum fetal surveillance. 
This is demonstrated in Table VI? by the percentage of 
neonatal survival by birth weight. Attention is called to 
the improvement in survival between 1972 and 1977 
for infants with a birth weight of 750 to 999 grams. 


Comment 


In a close scrutiny the years selected are not com- 
pletely representative of their general era. For exam- 
ple, the maternal mortality rate of 1938 was much 
worse than those of 1937 and 1939. The absence of 
maternal death in 1972 and 1977, although real, is not 
exactly representative nor indicative that no mothers 
are lost today. The perinatal mortality rate in 1968, 
while real, is not representative of the perinatal mor- 
tality rate of that immediate period, 


Steer and Moore! demonstrated for the 25 years pre- | 


ceding 1968 that there had been limited chage i in the 
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Per sent AP monitoring 


Antepartum stillbirths 21 36 20 
Intrapartum stillbirths -17 12 12 
IP stillbirths monitored 0 0 0 
Per cent IP monitoring - 0 0 0 
Per cent biochemical monitoring 0 0 2 


INO ж жо 





0 0 10 
t 23 25 19 17 19 12 
t 8 8 5 3 2 6 
0 0 3 2 1 0 1 
5 10 52 80 85 85 84 
10 15 25 25 25 25 22 





*Total stillbirths, 43. 
TTotal stillbirths, 45. 


: perinatal mortality rate at the Sloane Hospital for 


Women. A number of new techniques and concepts 


` were introduced into this hospital at about the end of 


their report. Subsequently the standard measurements 


` of reproductive outcome have improved dramatically. 
e These findings are consistant with those reported from 


a university hospital by Hochuli, Eberhard, and Dub- 
ler? but they are at variance with the findings of Reeves 
and Anderson? in a community hospital. 

Concomitant with the progressive increase in fetal 
surveillance and improvement in the perinatal mortal- 
ity rate has been a steady climb in the incidence of 
cesarean sections performed. This has been reported 
by several other investigators! and a cause-and-rela- 
tionship role has been assumed.? It is clear that for this 
hospital there was an increase in the incidence of pri- 
mary cesarean sections performed for fetal distress at 
the onset of fetal monitoring when one would expect 
lack of mastery of the art; however, with the increase in 
experience in fetal surveillance, the incidence of cesar- 
ean sections performed for fetal distress has been more 
than halved. The incidence of primary cesarean section 
has increased in areas outside fetal distress. This in- 
cludes Rh isoimmunization, multiple gestation, and 
particularly dysfunctional labor. Perhaps monitoring 
has enabled the obstetrician to better. and more quan- 
titatively evaluate labor for the first time. With further 
experience in this area one may expect a reduction of 
cesarean sections performed for this diagnosis. It is in- 
teresting to note that the percentage of primary cesar- 
ean sections performed for cephalopelvic dispropor- 
tion has remained relatively constant over the 40 years 
of this study. ; | 

The neonatal survival rate, particularly for the infant 
weighing less than 1,500 grams, and the improvement 
in 1 and 5 minute Apgar scores have been most reward- 
ing. No longer can the fetus weighing less than 1,000 
grams be ignored since there has been sevenfold im- 
provement in the survival rate in the 500 to 999 gram 
weight group. It would be foolish to believe that this 
improvegfent has been achieved totally by changing 


oe 


Table IV. Indications (per cent) for primary ¢ 
cesarean section 


Fetopelvic disproportion ca. 40 33.1 35.2 33.6 35.0 
Fetal distress 20.4 19.8 30.8 13.3 
Dysfunctional labor 49 8.0 87 16.0 
Abnormal presentations 116 170 68 8.0 
` Placenta previa ca.40 58 41 31 35 
Cord prolapse 46 14 17 139 
Abruptio placentae 3.8 17 17 24 
Toxemias 2.7 09 3.1 1.5 
PROM/amnionitis 15 60 27 1.2 
Multiple gestation 03 09 06 4.7 
Rh isoimmunization 03 06 27 3.0 
Diabetes L2 07 10 11 
. Miscellaneous ca.20 10.3 45 38 8.2 


obstetric practices in a period when neonatal care has 
improved measurably. Nevertheless, the improvement 
in neonatal quality by the avoidance of intrapartum 
hypoxia and trauma must play a definite part in the 
improvement of these figures. There can be no ques- 
tion, however, that changing obstetric practices have 
reduced the stillbirth rate to a point where monitored 
intrapartum losses have virtually been eliminated. 
The importance of intermittent biochemical data to 


clarify confusing biophysical data appears to be a func- 


tion of experience of the obstetrician. The emerging 
role of antepartum fetal evaluation is just beginning to 
be appreciated for its potential in reducing the stillbirth 
rate even further. 

The side effects from fetal surveillance have been 
acceptably low. For the most part, they have repre- 
sented an occasional newborn sterile ‘scalp abscess 
which responds to drainage and local therapy. Occa- 
sionally antibiotics are employed. | 

Prospective studies dealing with the impact of fetal 
mónitoring on improved outcome have been inter- 
preted poorly? or have not been widely acknowledged.* 
After approximately 25 years of limited change in 
perinatal outcome at the Sloane Hospital for Women, 
there has been significant change over the past decade 
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‘ Table V. Neonatal morbidity (per cent) and perinatal mortality rate* 


. 1960 1972 1973 1975 1976 





Apgar score at 1 min. of «6 24.6 13.1 
Apgar score at 5 min. of <6 . 4.5 3.3 
Perinatal mortality rate 22.4 20.6 


19.4 ' 16.6 


12.3 11.1 11.6 105 
3.4 2.4 2 f 2.4 L8 , 
` 15.5 14.3. 9.6 * 


*Modified, with permission, from Rey, Н. R., Bowe, E. T., and James, L. $.: Impact of fetal heart monitoring and fetal blood 
sampling on infant mortality and morbidity, Pediatr. Res. 8:176, 1974. (Abst.) 


Table VI. Neonatal survival (per cent)* 


1972 | 1973 1975 | 1976 





500-999 dm. 7.1* 17.6 914 95.0 471 4741 
1,000-1,499Gm. 29.2 58.88 63.3 83.8 846 87.0 
1,500-1,999Gm. 91.6 90.5 95.1 92.3 96.7 97.0 
2,000-2,499Gm. 98.3 95.5 96.3 97.3 97.6 984 
2,500 Gm. 998 998 99.8 99.7 99.8 99.8 


. *Modified, with permission, from Rey, H. R., Rootenberg, 


J., Huh, S., et al.: On-line data base system and file structure ^ 


for perinatology, Int. J. Systems Sci. In press. 
*At 750 to 999 Gm. approximately 10 per cent survived. 
tAt 750 to 999 Gm. approximately 67 per cent survived. 


concurrent with the introduction of new obstetric con- 
cepts and techniques. Although credit must be given to 
other contributing factors, it is the opinion of the au- 
thors that the major contribution Has been made by 
biophysical and biochemical fetal surveillance which 
has allowed the obstetrician to more thoroughly evalu- 
ate the fetal condition and to alter the management of 
the fetus when warranted. 
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Proliferation kinetics of human endometrium during 


the normal menstrual cycle 
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Montreal, Quebec, Canada 


A radioautographic analysis of the number and distribution of labeled nuclei after in vitro 
incorporation of radiothymidine was carried out in human endometrium during the normal menstrual 
cycle. The highest rates of proliferation were recorded on cycle days 8 to 10 in the upper one third 
of the functionalis layer. Coinciding with intraglandular secretory activity on cycle day 19, the rate of 
proliferation of gland cells decreased near zero levels and remained unchanged thereafter. 
Midsecretory phase arteriolar coiling and stromal predecidualization were associated with increased 


isotope incorporation. DNA synthesis in premenstrual endometrium was limited to the surface 
epithelium, predecidua, and vascular endothelium. The endometrium of the isthmus and cornual 
regions and of the basalis zone demonstrated relatively constant and comparatively lower rates of 
proliferation throughout the cycle. Regional and cellular variations in nucleic acid synthesis in cyclic 
endometrium are likely to reflect differences in physiologic functions in target cells in response to 
cyclic hormonal stimuli. (AM. J. OBSTET. GYNECOL. 133:859, 1979.) 


THE CYCLIC VARIATIONS in blood levels of estradiol 


and progesterone are considered to Бе responsible for . 


the morphologic and physiologic changes observed in 
Ше endometrium during the menstrual cycle. Endome- 
trial growth in response to estrogenic influence is a 
basic prerequisite for the regulation of physiologic pro- 
cesses which later, under progesterone stimulation, are 
programmed for the synthesis and secretion of 
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glycoprotein-rich material. The latter is likely to be 
produced for the nutrition of migrating gametes and 
implanting egg. | 

In the past decade the study of DNA synthesis, by 
means of historadioautography' and  steroid-bio- 


“chemistry,” * has been proved useful in the compre- 


hension of regulatory action of estrogens on endo- 
metrial growth in the rodent. In these experiments, 
estrogenic compounds including estradiol (Е 3)? and es- 


: trone (Ej)! were shown to stimulate nuclear DNA syn- 


thesis and mitotic activity, presumably by their effect 
on DNA polymerase.? Similar hormone-target cell in- 
teractions are suspected of operating in the human en- 
dometrium. In women, however, surprisingly little ef- 
fort has been made to take advantage of DNA tracer 
methods and the unique cyclic nature of human endo- 
metrium to study hormone-related proliferation kine- 
tics. Most publications reported on the DNA content of 
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Fig. 1. Distribution of mean ?H-thymidine labeling intensity in various endometrial cellular compo- 
nents of the upper one third of functionalis of fundus-body region of the uterus during the 
menstrual cycle. S = stromal fibroblasts, E = vascular endothelium, G = glandular epithelium, 
SE = surface epithelium. | 
endometrial gland and stromal cells using the his- one of the most suitable methods for the analysis of 
tochemical Feulgen reaction for DNA.* 9 These studies tissue response to hormones in vitro, we planned a 
demonstrated diploid to tetraploid DNA values of pro- : reappraisal of the cytodynamics of cyclic endometrial 
liferative endometrium, a finding consistent with active proliferation. We were particularly interested in assess- 
DNA synthesis, whereas the postovulatory secretory ing the zonal distribution and variation of proliferating 
endometrium had nuclear DNA values of a nearly cells within the endometrial mucosa during the men- 
constant diploid number. The former is associated with strual cycle and to relate nuclear DNA activity of vari- 
numerous mitotic figures, whereas in the latter mitoses : ous endometrial regions and cellular components with 
are confined to early secretory phase glands and mid- cyclic ovarian hormonal stimuli. - 
secretory phase vascular endothelium and predecidua 
of the stroma. ; Material and methods 
There are isolated in vitro historadiotographic analy- A total of 54 disease-free uteri were obtained from 
ses with radiothymidine (#НТаг) in the German litera- normal menstruating women aged 29 to 45 years. They 
ture studving the pattern of DNA synthesis in a limited were dated according to the histologic criteria of 
number of human endometria during the menstrual Noyes,” as cycle days 5 to 7 (9 cases), 8 to 10 (9 cases), 11 
cycle.^ * DNA synthesis pattern was similarly elevated to 14 (8 cases), 15 to 18 (8 cases), 19 to 22 (9 cases), and 
in the gland and superficial uterine lining epithelial 23 to 28 (11 cases). Endometria dated fourteenth, 
cells during the proliferative phase and was reduced in fifteenth, and sixteenth day (2 cases each) of the cycle 
early and absent during the middle to late secretory were correlated. with early (proliferative) corpus 
phases. Isotope uptake was observed in the stroma. luteum found in one of the ovaries in.these patients. All 
throughout the cycle, however. - women had at least six regular previous ovulatory су- 


Because DNA labeling by ?H' Tdr is considered to be cles as determined by multiple basal body téMperature 


Volume 133 - 
Number 8 


-n fe 


SEG 
5-7 8-10 





SEG 
11-14 


. 


Proliferation kinetics of endometrium 861 


LOWER 2/3 OF FUNCTIONALIS 


SEG 
15-18 


SEG 
19-22 


CYCLE DAYS 


Fig. 2. Distribution of mean *H-thymidine labeling intensity in various endometrial cellular compo- 
nents of the lower two-thirds of the functionalis of body-fundus region during the menstrual cycle. 


measurements and regular cycle pattern in previous 
years. The indication for hysterectomy included post- 
conization or cryotherapy hysterectomy for cervical in- 
traepithelial neoplasia and prolapse of the.uterus. The 
uteri obtained in the operating room were opened 
within five minutes under a tissue culture hood along 
the lateral borders. Using sterile instruments and 
under the guidance of a dissecting microscope, samples 
were taken from the following uterine regions: peri- 
tubal-ostium (cornua) fundus, body, and isthmus 
(lower uterine segment). One cubic centimeter blocks 
of endometrium were excised together with a thin layer 
of subjacent myometrium and placed in a pool of oxy- 
genated sterile’ Earl BBS (Gibco) at pH 7.0 at room 
temperature. Each block of endometrium was pinned 
on dental plates and minced into 1 sq. mm. tissue 
fragments always preserving proper orientation of the 
endometrium from the myometrium to the surface. 
The explants were collected on lens paper, moistened 
with a drop of Earl BBS, and placed into Petri dishes 
containing 5 ml. of Trowel T8 (Gibco). To the me- 
dium-containing dishes for control, no radioisotope 
was added, whereas those for the experiment received 
10 те ре milliliter of methyl-2H thymidine (specific 


activity 47,000 to 50,000 «Ci per millimole, Radiochem- 
ical Center, Amersham). Petri dishes containing the test 
and control tissues were then placed in a plastic box 
sealed with tape, and a gas mixture of 5 per cent CO, 
and 95 per cent oxygen was passed through a pinhole 
made in the cover of the plastic box. Both the control 
and test tissues were incubated at 37° C. for one hour. 
Following incubation, the explants were washed three 
times in Earl BBS, fixed in Bouin solution, dehydrated, 
and embedded in paraffin. Sections cut at 2.5 u were 
prestained with hematoxylin and dipped in liquified 
nuclear emulsion Kodak NTB2. The radioautographs 
were exposed for four days, developed in Kodak D-170 
for six minutes, and fixed in Kodak Rapid Fixer. 
Interpretation of the radioautographs. Because 


tritiated thymidine does not label uniformly the whole : 


thickness of the tissue fragments, our counts were re- 
stricted to the outer third near the edges of the 
sections. In this area, grain counts and labeling indices 
were reproducible. Only cells with five or more grains 
over the nucleus were considered labeled and the per- 
centage of labeled cells was determined by counting 
consecutively 1,000 to 3,000 cells over the following 
segments and cellular systems of the endometrium: 
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BASALIS 





CYCLE DAYS 


Fig. 3. Distribution of mean *H-thymidine labeling intensity in various endometrial cellular compo- 
nents of the basalis layer of body-fundus region during the menstrual cycle. 


upper one third of the functionalis layer including 
the surface epithelium, glandular epithelium, stromal 
fibroblasts, and endothelial cells: the lower two thirds 
of the functionalis; and the basalis layer including the 
glandular epithelium, stromal fibroblasts, and en- 
dothelial cells. The labeling index (LI) was then calcu- 
lated by the following formula: LI (96) = number of 
labeled cells x 100 per unlabeled cells. 


Resuits 


The number of cases allocated to each cycle day was 
limited to two to five and in order to secure statistically 
significant data the cases were clustered together at 
three- to six-day intervals throughout the menstrual 
cycle. The relative LI values in the various layers and 
cellular components of the endometrium during the 
menstrual cycle are presented in Figs. 1 to 3. DNA 
synthesis demonstrated only +2.5 per cent variation 
for one day to another within the same cluster and, 
consequently, the expressed LI values are a reflection 
of the combined mean LI of each day confined into a 
given time period of the cycle. There were no appreci- 


`- able quantitative differences in isotope uptake between 


the fundus-and body regions of the endometrial cavity 
and thus the findings obtained from these areas will be 
described as one. 

Preovulatory, proliferative phase endometrium 
(cycle days 5 to 14). Once resuriacing has been com- 
pleted by cycle day 5, the young functionalis layer of 


the body and fundus regions demonstrated a sudden 
and marked increase in nuclear DNA synthesis on cycle 
days 5 to 7, reaching maximum levels on cycle days 8 to 
10, and decfeased on cycle days 11 to 14 (Figs. 1 to 3). 
The temporal, histologic, and cytologic distribution of 
endometrial nuclear DNA synthesis paralleled mitotic 
activity during the proliferative phase of the cycle. 
DNA activity was greater in the upper one third cf the 
functionalis than in the lower two thirds with the lowest 
values found in the subjacent basalis layer (Fig. 4, 4 to 
C). Labeling indices were elevated in all the cellular 
systems of the functionalis with maximum values in 
the glandular aparatus and stromal fibroblasts fol- 
lowed by the surface epithelial cells and vascular en- 
dothelium. Isotope uptake was ninefold and тоа 
higher in the stromal fibroblasts and endothelial cells, 
respectively, in the upper one third as compared to the 
lower two thirds of the functionalis during early 
periods of proliferation. By cycle days 8 to 10, DNA 
synthesis rose significantly in the stromal elements of 
the lower functionalis, although the values remained 
approximately half that of the upper functionalis layer. 
During the same period, the basal endometrium con- 
tained little variation in LI with maximum activity 
found in the glands and on cycle days 8 to 10. 

The LI of the various cellular elements of the isth- 
mus or lower uterine segment and peritubal-ostial 
endometrium during the proliferative -phase demon- 
strated no statistically significant variations" Fhe com- 
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Fig. 4. Radioautographs illustrating the distribution of labeled cells in the functionalis (a and b) and · 
basalis (c) layers of the endometrium, on cycle day 8. a, Plain line parallel to surface epithelium 
separates arbitrarly the upper one third from the lower two-thirds of the functionalis. (x 100.) b, 
Detailed view of labeled gland cells and stromal fibroblasts. (x 250.) c, DNA labeling is reduced in the 
basalis as compared to the functionalis endometrium. Note inversed Y-shaped configuration of basal 
gland, a rather common feature particularly during the proliferative phase of the menstrual cycle. 


m — endomyometrial junction. (x 200.) 


puted values for both the proliferative and secretory 
phases are presented in Table I. 
Postovulatory, secretory endometrium, cycle days 
15 to 28. During early periods following ovulation (cy- 
cle days 15 to 18) the overall DNA activity of various 
endometrial cellular components demonstrated only 
slight variations from previous days (cycle days 11 to 
14) (Figs. 1 to 3). In the upper one third of the 
functionalis, despite secretory conversion of estrogen- 
primed proliferative endometrial gland cells, isotope 
uptake was not statistically different from previous 
cycle days 11 to 14. During this period, DNA synthesis 
of glandular epithelium was associated with subnuclear 
vacuolization, nuclear palisading, and occasional mitotic 
figures (Fig. 5, A). Stromal fibroblasts and surface 
epithelial cells also contained a few division figures. In 


the lower two thirds of the functionalis, stromal fibro- _ 


blasts showed a twofold increase in LI as compared to 
cycle days 11 to 14 levels and had scattered mitoses. In 
the basalis, fibroblasts and. vascular endothelial cells of 
the rgain'branches of the myometrial arteries contained 


Table I. Zonal distribution of mean radiothymidine 
labeling intensity of isthmic and peritubal-ostial 
(cornual) endometrium during the menstrual cycle 


S ecretory phase 
LI (% 


) 


34 49 21 19 32 45 






Proliferative phase 
LI'(96) 





Isthmus 23 21 


Cornua 43 38 16 36 62 45 14 3.9 


Abbreviations: S = stromal fibroblasts, E = vascular endo- 


, thelium, G = glandular epithelium, SE = surface epithelium. 


a twofold to threefold decrease in LI from preovula- 
tory values. 

On cycle days 19 to 22 coinciding with active in- 
traluminal secretory activity, a sharp decline of LI to 
near zero levels was observed in the gland cells of both 
the functionalis and basalis layers. On the other hand, 
there was a sharp increase in labeling intensity of the 
endothelial lining of the endometrial vascular system 
with maximum levels in the upper one third of the 
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Fig. 5. a, Radioautograph of 17 day secretory endometrium illustrating labeled gland cells in the 
lower two-thirds of functionalis. (x 100). b, First day menstrual endometrium of lower two-thirds of 


functionalis devoid of labeled cells. (x200.) 


functionalis (Figs. 1 to 8) and on cycle day: 22 (two 
cases). On cycle day 23 and on a fivefold to sixfold 
increase of LI was correlated with predecidual reaction 
associated with mitoses. Predecidualization was first ob- 
served in a perivascular location, later involving the 
entire thickness of the functionalis. The endothelial cell 


system also demonstrated active DNA svrithesis; al- ` 


though it was less conspicuous than that found.in the 
predicidual cells or in the endothelium the day. preced- 
ing predecidualization, on cycle day 22..The LI in 
gland cells remained near zéro levels (Fig. 5, B). 
Isotope uptake was limited to occasional glands in 
which the cells displayed delayed secretory; transfor- 
mation as compared to those with secretory exhaustion. 


These cells had intracellular glycogen as evidenced by, 


the presence of sub- and supranuclear vacuoles but 


lacked apocrine secretory activity. Isotope incorpora- ' 


tion pattern of the surface'epithelium remained essen- 
tially unchanged from that-observed during cycle days 
19 to 22 (Figs. 1 to 3). "EE "a ee 


Comment 


In the present in vitro experiments variations in nu- 
clear DNA activity were demonstrated in different re- 


gions, layers, and cellular components of the endome- 
trial mucosa during the menstrual cycle. According to 
prévious histologic observations of cyclic endometri- 
um, maximum DNA synthesis was observed in the 


fundus and body of the uterus, whereas the isthmic 
and cornual regions contained comparatively lower 


and constant values. Similarly, while isotope uptake 
showed cyclic variations in the fundal and ‘corporeal 
endometrium, Ll was relatively -constant in the 


peripheral uterine regions. Our measurements of 


DNA activity concur with in vitro *H-estradiol uptake 
studies in which ‘the concentration of unoccupied 


.cytosol receptors was higher in the fundus and body 
‘regions and lower toward the cervix.'® Others,!! how- 
- ever, found greater binding of E; into nuclei of the 


endometrium in the lower than upper uterine regions, 


the' regional differences being especially significant 
. during the secretory phase of the menstrual cycle. The 
-latter findings are difficult to reconcile with our tracer 


studies as well as conventional histology according to 
which the isthmic endometrium remains kinetically 


_and morphologically? relatively insensitive to hormonal 


stimuli. 5; д | | 
Our findings indicating highest mean LI Tithe glan- 
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dular epithelium among other cellular components of 
the endometrium is in good agreement with those of 
Fettig,’ although his highest value (30.8 per cent LI) 
fourfd on cycle days 1 to 7 was twice as elevated as our 
maximum 11 (15.5 per cent) during the same period of 
the cycle. Cyclic variations in DNA synthesis pattern 


are also most marked in the glandular epithelium, sug- 


gesting its distinct sensitivity to hormonal stimuli. 
Labeling indices of various endometrial cellular com- 
ponents with the exception of the glandular apparatus 
were higher in the upper one third than in the lower 
two thirds of the functionalis. This zonal variation may 
reflect different sensitivity of endometrial tissue 10 
hormonal influence which in turn may be related to 
different physiologic functions, the upper functional 
layer facilitating implantation and nutrition of the zy- 
gote, whereas the lower functionalis is involved in se- 
cretory activity and provides for the integrity of the 
endometrial mucosa. Whether differences in hormonal 
response are due to dissimilar vascular supply to the 
upper and lower layers or to the intrinsic nature of the 
endometrial tissue in terms of receptor content or both 
remains to be determined. The twofold to threefold 
increase in the LI in the surface epithelial cells on cycle 
days 8 to 10 compared to cycle days 5 to 7 and 1T to 14 
suggests that the uterine surface lining is also respon- 
sive to E stimulation. This contention is supported by 
previous ultrastructural observations on endometrial 
surface epithelium? in which ciliogenesis, an estro- 
gen-related cellular specialization, was most active dur- 
ing the proliferative phase of the menstrual cycle. The 
relativelv constant and low LI values of the basal en- 
dometrium during the proliferative phase of the cycle 
suggest its limited participation to endometrial growth. 
However, during the postovulatory secretory period, 
the mean LI of both the basal stromal and glandular 
elements seemed to follow the DNA synthesis pattern 
of the overlying functionalis, although the values were 
comparatively lower. Indeed, the profound decrease in 
DNA synthesis in the glandular epithelium and an in- 
crease in the endothelium of basal blood vessels indi- 
cate a significant but limited response to ovarian sex 
steroids. 

In agreement with observations of others,” ? the 
present study found a mean LI of proliferative phase 
endometrium considerably greater than its secretory 
phase counterpart. This is in harmony with hormone 
receptor assays in which higher E, concentrations are 
found in proliferative as compared to secretory endo- 
metrium./2-!5. In earlier DNA tracer studies’ nucleic 
acid synthesis-was found to be highest during the first 
seven days'of the menstrual cycle. In the present inves- 
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tigation, maximum LI was recorded during the mid- 
proliferative phase on cycle days 8 to 10 and was asso- 
ciated with a maximum number of mitoses in both the 
stromal and epithelial cellular elements of the endome- 
trial mucosa. Maximum radioisotope uptake correlates 
well with the midproliferative peak of plasma E; and 
nuclear and cytoplasmic receptors for Es. These are 
highest in early periods of endometrial proliferation 
and decrease thereafter progressively throughout the 
cycle.4-1* An increase in Es-mediated DNA activity, 
during the early and midproliferative phases and, its 
decrease by cycle days 11 to 14 may be a reffection of ` 
the growth inhibition effect of long-standing E, stimu- 
lation. According to recent animal studies? DNA syn- 
thesis decreases rather than increases after several days 
of estrogen administration and inhibition of nucleic 
acid synthesis is apparently not related to loss of E; 
receptors or nuclear translocation of receptors of E», 
but presumably to accumulation of chalone-like in- 
hibitors ‘of DNA synthesis. With regard to this hy- 
pothesis, it is interesting to note that incorporation of 
radiothymidine and mitotic index were not increased 
by longer estrogen administration compared to short- 
term (24 hours) treatment.! In vivo radioautographic 
analysis showed that continued administration of E, 
blocks the cells to proceed from G, into S period of the 
cell cycle and thus inhibits synthesis of DNA.! 

During the four days following ovulation, DNA syn-.. 
thesis pattern of the upper one third of the functiorialis 
was essentially similar to that of the late proliferative 
phase. During this period estrogen-primed prolifera- 
tive gland cells are converted into secretory units and 
are engaged in synthesis but not as yet active secretion 
of mucopolysaccharides. This phenomenon became as- 
sociated with occasional mitoses and many cells retain 
their proliferaüve type diploid-tetraploid DNA con- 
tent." ? Once intraglandular secretion is visible by cycle 
day 19, nucleic acid synthesis of gland cells of the entire 
thickness of the endometrial mucosa dropped to near 
zero levels. Similar historadioautographic observations 
were made previously," * and the gland cells' nuclei 
assume a diploid mode* ê correlating with total lack of 
mitoses in the mid- and late periods of the secretory 
phase. Uptake of radiothymidine was limited to occa- 
sional glands in which cells contained delayed secretory 
maturation, resembling those of cycle day 18. In these 
glands, the cells are not involved in intraluminal secre- 
tory activity. Inhibition of gland, cell mitosis has been 
attributed to rising levels of postovulatory proges- 
terone which antagonizes the action of E; by reducing 
cytoplasmic and nuclear Е, receptor content, presum- 
ably through the action of 178-hydroxydehydrogenase 
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(EDH), a progesterone-specific enzyme. The latter 


converts E; into E; and E, leaves the cell without enter- 
ing the nucleus of target cells.!9 As a result, an increase 
in EDH lowers the concentration of E, as well as its 
product, i.e., specific receptors for E; in the tissue. In 
the mice, progesterone has been suggested to induce 
the epithelial cells to enter a nondividing (Go) stage of 
the cell cycle during decidualization." 

On cycle days 21 and 22, a sharp increase in isotope 
incorporation was noted in the vascular endothelium 
and correlated with coiling and prominence of endo- 
metrial spiral arterioles. On the following day 23, mi- 
totic figures in the endothelial lining are presumably 
initiated bv the increased levels of prostaglandins.'® A 
rise in LI of the vascular endothelium was followed by a 
fivefold increase in DNA synthesis of those stromal 
fibroblasts which demonstrated decidual transforma- 
tion beginning on cycle day 23. This increase was corre- 
lated with the appearance of mitoses in predecidual 
cells. Predecidual mitotic activity is believed to be re- 


: lated to the midsecretory phase peak of E; plasma 


levels. Although progesterone plasma levels are also 
elevated during this period of the cycle, proges- 
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terone-dependent E;DH appears to be a specific en- 
zyme only for the endometrial gland cells. Conse- 
quently, predecidual cells are relatively independent of 
the growth inhibitory effect of progesterone. 

As breakdown of the functionalis layer begins ‘to 
operate from cycle days 28 through 2, DNA activity 
became negligible in all the endometrial cellular com- 


. ponents, a finding which corrobors with recent ultra- 


structural' and radiothymidine tracer studies of 
menstrual endometrium.” These studies have indi- 
cated irreversible cell injury consistent with death of 
the secretory tissue of the functionalis layer of the en- 
dometrium. Moreover, the observations are in accor- 
dance with those of Epifanova?' according to whom 
secretory differentiation is inconsistent with prolifera- 
tion and consequently should be considered as a-pre- 
lethal state. 

Zonal and cellular variations of proliferation kinetics 
observed in normal endometrium during the men- 
strual.cycle provide baseline information for future 
studies using similar investigative techniques on ab- 
norma] endometria. 
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Plasma bradykininogen levels before and after 


ovulation: Studies in women and guinea pigs, with Е 


observations on oral contraceptives and menopause 


CAROLINE SMITH 
A. M. PERKS* 


Vancouver, British Columbia, Canada 


In healthy women, there was a 41 per cent fall in plasma bradykininogen 48 (36 to 60) hours before 
ovulation. Similarly, guinea pigs showed a 79 per cent fall 24 (18 to 30) hours before ovulation; 

recovery of normal values occurred by the time of ovulation itself. The 59 per cent fall in rats took 

place 17 (15 to 20) hours before ovulation. The fall persisted in women using oral contraceptives 

containing norethindrone and mestranol (1.0:0.05 to 2.0:0.1 mg. per day); a 39 per cent fall 

occurred 48 hours before the caiculated time of "ovulation." The women using oral contraceptives 

showed a 38 per cent elevation in plasma bradykininogen levels throughout the rest of the cycle, as 
compared with normal women. The fall in kininogen could not be found in early postmenopausal 

women or in control male guinea pigs. The results show that the fall in plasma bradykininogen is 

essentially a preovulatory change; the possibilities that it is linked to early events in the mechanism ; 
of ovulation and that it is associated with a rhythmic mechanism more fundamental than the events : = 
obstructed by the oral contraceptives are discussed. (AM. J. OBSTET. GYNECOL. 133:868, 1979.) 


= 
BRADYKININ is a powerful vasoactive peptide de- 
veloped by the blood. It has actions on blood vessels, 
smooth muscles, and capillary permeability, and it can 
produce раіп.! Although these actions may take part in 
pathologic processes, such as inflammation,’ their rela- 
tionship to any strictly physiologic function is, at best, 
uncertain. 

However, in 1976, McDonald and Perks? noted a 
marked fall in plasma bradykininogen around the time 
of ovulation, in the rat and the human subject, and, 
independently, the records of Prasad and associates? 
showed a similar change in the goat. This raised a new 
possibility, that bradykinin might be involved in ovula- 
tion. However, the work on the rat and the human 
subject did not show whether the peptide was likely to 
be concerned in the initiation of ovulation, or in 


From the Department of Zoology, University of British 
Columbia. 


Received for publication May 8, 1978. 
Accepied June 15, 1978. 


Reprint requests: Dr. A. M. Perks, Department of 
Zoology, University of British Columbia, Vancouver, 
British Columbia, Canada V6T 1W35. ` 


*Recipient of Operating Grant A-2584 from the National 
Research Council of Canada. 


868 


changes which followed, since the time course of the 
events was not clear. 

In the work presented here we attempted to deter- 
mine whether the fall in plasma bradykininogen in 
women preceded or followed ovulation and whether it 
was affected by oral contraceptives or by menopause. 
The timing of ovulation was determined more care- 
fully than in earlier studies, by the use of the basal body 
temperature method. In addition, studies on the 
guinea pig allowed a more detailed analysis of thg 
period immediately before ovulation, and it was 
possible to obtain supporting evidence from a careful 
reassessment of the earlier data in the rat. 


Methods 


General procedure. Surface losses of bradykinin 
were prevented by treating all the apparatus used with 
silicone.* 

Collection of blood. 

Human subjects. 

EXPERIMENTAL GROUPS. Studies were made on 16 
healthy female volunteers, under appropriate clinical 
conditions. They were divided into three groups: 


*Siliclad, Clay-Adams, Parsippany, New Jersey. 
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1. Women with normal cycles. This group consisted 
of eight subjects, 18 to 35 years of age with known and 
regular menstrual cycles, 28 + 3 days average length. 
Thé time of ovulation was estimated from graphs of 
the fall and rise in basal body temperature, close to 
ovulation. The sublingual temperature was measured 
in the early morning, before the subject rose, by the use 
of a basal body temperature thermometer.* Ovulation 
was assumed to occur 24 hours before the first clear 
rise in body temperature.* © In six subjects, blood 
samples were taken over two consecutive cycles and in 2 
subjects over three consecutive cycles (total of 18 
menstrual cycles). | 

2. Women using oral contraceptives. Blood samples 
were obtained from six subjects (18 to 35 years of age}, 
who used a combined oral contraceptive, containing 
norethindrone and mestranol.t The doses of noreth- 
indrone/mestranol per day were: 1.0/0.05 mg. (three 
subjects), 1.0/0.08 mg. (two subjects), and 2.0/0.1 mg. 
(one subject). Menstrual flows (four to six days) oc- 
curred at the usual times, after withdrawal of medica- 
tion for seven days. Four subjects were observed over 
two consecutive "cycles" and two subjects over three 
consecutive "cycles" (total of 14 controlled "cycles"). 

3. Postmenopausal women. Blood samples were 
taken from two subjects in the early postmenopausal 
period, when it was possible to estimate the potential 
time of ovulation from the timing of the last cycle. The 
subjects were 46 and 52 years of age and had lacked 
cycles for 18 and 24 months, respectively, before being 
accepted as postmenopausal for the purposes of this 
study. In both subjects, blood samples extended over a 
three-month period (equivalent, in total, to six poten- 
tial cycles). 

NOTATION OF THE CYCLES. Variations in different cv- 
cles were coordinated by placing the timing on a pro- 
portional basis, with ovulation fixed at 0.5 and the 
whole cycle designated 1.0. A similar notation was used 
for subjects receiving oral contraceptives, where the 
limits of 0.0 and 1.0 were set by the menstrual flows 
produced by the withdrawal of medication (as based on 
the tircing of the untreated cycle), and for early post- 
menopausal subjects, where the absolute times were 
projected from the last cycle. 

WITHDRAWAL OF BLOOD. In each subject, blood sam- 
ples were taken once each week, between 1100 and 
1300 hours. Approximately 0.8 ml. of blood was re- 
moved from a superficial vein in the forearm, with all 
necessary sterile procedures. The blood was collected 
rapidly, without anticoagulant, in a sterile, silicone- 


*Bectons Dickinson & Co., Rutherford, New Jersey. 


TOrtho-Novum, Ortho Pharm. Corp. (Canada) Ltd., Don 
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treated, polypropylene, disposable syringe.* With the 
shortest possible delay, 0.5 ml. of-blood was ejected into 
a silicone-treated polyethylene centrifuge tube which 
contained 5.0 ml. of 95 per cent ethanol at — 12° C. The 
tube was shaken immediately to ensure thorough mix- 
ing. Normally, the contents were estimated for brady- 
kininogen without delay, butin a few cases the samples 
were stored at — 15° C. for up to 72 hours; preliminary 
experiments showed that this storage did not affect the 
results. Haematocrit estimations were made on the re- 
maining blood, in order to express the resultsas activity 
per milliliter of plasma. 

Guinea pigs. 

EXPERIMENTAL ANIMALS. Eleven adult female albino 
guinea pigs, of an inbred departmental stock and with 
body weights of approximately 500 grams, were kept 


оп a regimen of 14 hours of light and 10 hours of 


darkness. The stages of the estrus cycle were followed 
by daily vaginal smears.’ The lengths of the cycles var- 
ied from 14 to 17 days. 'The time of ovulation was esti- 
mated from the data of Stockard and Papanicolaou” 
and Donovan and Lockhart® 9; it was assumed to occur 
at the end of the short period of estrus (two to four 
hours) and between the times of 2400 and 1200 hours. 
One animal was followed through five cycles, eight 
animals through three cycles, and two animals through 
two cycles (total of 33 cycles). 

Seven control male guinea pigs were kept under the- 
same conditions and sampled at the same time as the 
female animals. The male guinea pigs were dealt with 
in two groups. Group 1 consisted of two animals from 
the same stock as the cycling female animals. Group 2, 
which consisted of five animals, was added later in the 
experiment and was of a different stock; for these rea- 
sons it was dealt with separately. 

NOTATION OF THE CYCLES. As before, times were 
given on a proportional basis, with 0.5 denoting ovula- 
tion and 1.0 the end of the cycle. 

WiTHDRAWAL OF BLOOD. In each animal, samples 
were taken at intervals of 10 days (or more) and be- 
tween the times of 1100 and 1300 hours. The animals 
were lightly anesthetized with ether, and approxi- 
mately 0.8 ml. of arterial blood was drawn rapidly 
by cardiac puncture. The methods and the treatment 
of the blood were the same as those for the human 
subjects. ‘ 

Rats. Nineteen adult female rats were maintained 
and treated in the same way as the guinea pigs. The 
data, which have been reported earlier by McDonald 
and Perks,? were reassessed in the light of recent in- 
formation on the time of ovulation in the rats. Ovula- 


*Tomac (1 ml), American Hospital Supply, Evanston, 
Illinois. 
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tion was assumed to occur between 0100 and 0500 
hours, irf the period of full estrus.® ê 

Estimation of bradykininogen. The precipitate was 
separated by centrifugation, and estimated for brady- 
kininogen, as described by Brocklehurst and Zeitlin.’ 
Essentially, the method consisted of the incubation of 
the precipitate with an excess of trypsin, followed by 
the bioassay of the bradykinin liberated. The trypsin 
used was twice-crystallized bovine pancreas trypsin 
(12,500 BAEE units per milligram of protein*). 

Bioassay of bradykinin was carried out on the iso- 
lated rat uterus by the method of Holton.!! Virgin rats 
were selected in natural estrus by vaginal smear. The 
uterine horns were supported at 31° C. in Munsick’s 
modification of van Dyke-Hastings solution, without 
magnesium present? The assays were carried out 
against suitable dilutions of synthetic bradykinin (brady- 
kinin triacetate, 27.2 ng. per milliliter).t This standard 
was reassayed and checked against the earlier stan- 
dard. All assays were carried out by the “four-point” 
method of Holton," and the confidence limits are 
given at the P — 0.05 level of probability. Wherever 
corresponding values are averaged, they are given with 
their standard errors. 

Assays were confined to the estiniation of bradyki- 
ninogen, because previous work had shown that free 
bradykinin only occasionally reached detectable levels 

дл normal blood.’ !? In addition, changes in the pre- 


cursor were likely to last longer, and to be less easily ` 


missed, than changes in bradykinin, which is rapidly 
destroyed by the blood. | 
All values for bradykininogen are expressed in terms 


of the maximum bradykinin liberated from it by tryp- - 


sin; the values are given as micrograms per milliliter of 
plasma, bradykinin equivalent (Bk-equiv.). 


Results 


Studies in the human subject. 

Plasma bradyhininogen levels in women with normal 
menstrual cycles. Fig. 1, 4, shows the average values for 
bradykininogen assays of 60 blood samples, taken over 
18 menstrual cycles, from eight healthy women, in 
whom ovulation was monitored by the basal body 
temperature method (for details, see “Methods”). 
The bradykininogen levels did not vary significantly 


throughout most of the cycle. The average value, - 


excluding that immediately before ovulation, was 


*Lot No. 93C-1211-8, Sigma Chemical Co., St. Louis, 
Missouri. 
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3.7 + 0.2 ug per milliliter of plasma, Bk-equiv. How- 
ever, a 41 per cent fall, from 3.8 + 0.6 to 2.4 + 0.3 ug 
per milliliter of plasma, Bk-equiv., was seen 48 hours 
before ovulation. The estimated limits of this timing 
were 36 to 60 hours. The fall was significant at the' 
P « 0.05 level when the depressed values were com- 
pared with those obtained during the rest of the cycle 
(Student's t test for two independent samples). The fall 
in kininogen was closely similar to the 42 per cent fall 
seen earlier by McDonald and Perks,’ but it extended 
their results by the clear indication that the change had 
occurred before ovulation. | 
Plasma bradykininogen levels in women using oral con- 
traceptives. Since oral contraceptives will inhibit ovula- 
tion, it was important to find out whether they would 
preventthe preovulatory fallin plasma bradykininogen. 
Fig. 1, B, shows the average results for bradykinino- 
gen assays of 48 blood samples, taken over 14 arti- 
ficially regulated cycles, from six women who used a 
combined oral contraceptive containing norethindrone 
and mestranol.(1.0/0.05 to 2.0/0.1 mg. per day, re- 


spectively, as Ortho-Novum). The cycles were divided 


by the menses, which occurred at the usual times by the 
withdrawal of medication; the potential time of ovula- 
tion was taken as 14 days after the onset of the previous 
menstrual flow. 

- А comparison of Fig. 1, А and B, suggests two con- 
clusions. First, there was an increase in the general level 
of plasma bradykininogen throughout most of the 
cycle in the women using the oral contraceptives. The 
average value, excluding that immediately before a po- 
tential ovulation, was 5.1 + 1.0 ug per milliliter of 
plasma, Bk-equiv. This was 38 per cent higher than the 
corresponding value for women with normal cycles, 
and this increase confirmed the earlier, but single, ob- 
servation of McDonald and Perks.? Individual records 
showed no relationship between the rise in bradyki- 
ninogen and the dose.of oral contraceptives used, 
within the dose range tested. 

Second, and more important, Fig. 1, B, shows a 39 
per cent fall in plasma bradykininogen, from 5.1 + 0.8 
to 3.1 + 0.9 wg per milliliter of plasma, Bk-equiv., 48 
hours before the potential time of ovulation. Although 
the numbers of observations were smaller than those in 
other studies, the fall was significant at the P « 0.05 
level, when the reduced values were compared with 
those obtained during the rest of the "cycle" (Student's 
t test for two independent samples). The magnitude of 
the fall was closely similar to the 41 per cent fall seen in 
women with normal cycles. The similarity between Fig. 
l, 4 and B, suggests that the preovulatory fall in 
kininogen persisted in the presence of the ‘oral con- 
traceptives. This indicates that the fall cannot be a con- 
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Fig. 1. Plasma bradykininogen levels in women with normal and modified menstrual cycles. 4, 
Women with normal cycles (based on 18 cycles from eight subjects). B, Women using oral contracep- 
tives containing norethindrone and mestranol (1.0/0.05 to 2.0/0.1 mg. per day) (based on 14 con- 
trolled "cycles" from six subjects). C, Postmenopausal women (based on the equivalent of six cycles in 
two subjects). Abscissas: Plasma bradykininogen, micrograms per milliliter of plasma, Bk-equiv. 
Mean values are given with vertical bars that represent standard errors: the values above indicate 
sample size. For single observations, the bars give confidence limits of the assay at the P — 0.05 level. 
Ordinates: Time, expressed as a proportion of the cycle (length of cycle — 1.0). Ovulation is fixed at 
0.5 and is indicated by a vertical line; a dotted line represents normal ovulation; a broken line 
indicates a potential or calculated ovulazion. 
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sequence of ovulation, since these women were almost 
certainly not ovulating (there were no pregnancies). 


Plasma bradykininogen levels in postmenopausal women. - 


Since changes in plasma bradykininogen persisted in 
subjects using oral contraceptives, it was important to 
examine early postmenopausal women, where ovula- 
tion had stopped from natural causes. 

Fig. 1, C, shows the average results for bradykinino- 
gen assays of 19 blood samples, taken over six “poten- 
tial cycles,” from two early postmenopausal women. 
Cycles had stopped 18 and 24 months previously, and 
the time of potential ovulation was projected from the 
last complete cycle. Fig. 1, C, shows that the general 
levels of bradykininogen were not significantly differ- 
ent from those of women with normal cycles: The av- 
erage value, excluding that immediately before a po- 
tential ovulation (omitted for consistency), was 3.4 + 
0.3 ug per milliliter of plasma, Bk-equiv. More impor- 
tant, there was no evidence for any fall before the cal- 
culated time of "ovulation." 

These results must be taken with some reservation, 
since the extrapolations assume a continued regularity 
in certain aspects of the cycle; nevertheless, they do 
suggest that the preovulatory fall in plasma bradyki- 
ninogen was lost, along with ovulation, at menopause. 

Studies in the guinea pig. 

‘Plasma bradykininogen levels in guinea pigs with normal 
„ёзги cycles. Studies of the guinea pig allowed the col- 


lection of a number of blood samples within the im- : 


mediate preovulatory period. In addition, the length of 
the cycle was long compared with the short period of 
estrus (14 to 17 days, as compared with two to four 
hours), and it seemed unlikely that a relationship be- 
tween bradykininogen and ovulation would occur 
again if it had been purely accidental in the previous 
species studied. 

Fig. 2, 4, shows the average values for bradykinino- 
gen assays of 41 blood samples, taken over 35 cycles, 
from 11 adult female guinea pigs. The bradykininogen 
levels changed little over most of the cycle. T'he average 
value, with the exclusion of the three points in the im- 
mediate preovulatory period, was 5.1 + 0.3 ug per 
milliliter of plasma, Bk-equiv. However, a 79 per cent 
fall, from 5.6 + 1.2 to 1.2 + 0.4 ug per milliliter of 
plasma, Bk-equiv., was seen 24 hours before ovulation. 
The estimated limits of the timing were 18 to 30 hours. 
The fall was significant at the P « 0.05 level when the 
lowest values were compared with those outside the 
immediate preovulatory period (Student's t test for two 
independent samples). After the fall in kininogen, the 
levels recovered slowly to almost normal values by the 
time of ovulation itself. 

Plasma. bradykininogen levels in control male guinea pigs. 
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Fig. 2, B, shows the results for blood samples from two 
groups of control male guinea pigs. The male animals 
were sampled at the same time as the cycling female 
animals. Group 1 (two male animals) was of the sdme 
stock as the female guinea vigs. Group 2 (five male 
guinea pigs) was added later in the experiment, and 
was from a different stock. Neither group showed any 
fall in plasma bradykininogen that resembled the 
preovulatory fall in the female animals. The mean 
values obtained from all the control male animals in 
Fig. 2, B, were never significantly different; the stan- 


d 


dard errors always overlapped. The over-all average . 
value of 4.7 + 0.8 ug per milliliter of plasma, Bk- . 


equiv., was not significantly different from the corre- 
sponding value in the female animals (for consistency, 
in the male animals omitted the value that corre- 
sponded to the time before ovulation in the female 
guinea pigs). 

Studies in the rat. 

Plasma bradykininogen levels in female rats with normal 
five-day estrus cycles. Nineteen female rats were kept 
under the same conditions as the guinea pigs. The re- 


` sults, which showed a 59 per cent fall in plasma 


bradykininogen around the time of ovulation, have 
-been presented earlier.? However, a careful reassess- 
ment of the original data, with more exact information 
on the pattern of ovulation in zhe rats (see "Methods"), 
indicated that the fall occurred 17 hours before ovula- 
tion, with estimated limits of 15 to 20 hours. 


Comment 


Fig. 3 integrates the data given here with the earlier 
results from this laboratory.? 

The figure shows a striking similarity between three 
different species, with cycles that differed in type and 
length. Irrespective of their differences, the cycles al- 
ways showed a marked fall in plasma bradykininogen 
just before ovulation. ag 

The fall was surprisingly large. It averaged 52 per 
cent over all species (human subject, this study, 41 per 
cent; human subject, earlier study, 42 per cent;? human 
subject using oral contraceptives, 39 per cent; guinea 
pigs, 79 per cent; rats, 59 per cent). The fall was found 
in mixed blood samples, as different as arterial blood 
from the heart and venous blood from a superficial 
vein of the arm. This suggested that about half of the 
total circulating bradykininogen was lost just before 
ovulation. ; 

In this study, the timing of the change in kininogen 
was followed more carefully than in previous work: 
The fall always occurred before ovulatión, by about 48 
(36 to 60) hours in the woman, 24 (18 to 30) hours in 
the guinea pig, and 17 (15 to 20) hours in the Tat. 
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Fig. 2. Plasma bradykininogen levels in the guinea pig estrus cycle. 4, Female guinea pigs (based on 
33 cycles from 11 animals). B, Male guinea pig controls (Group 1: data collected from two male 
guinea pigs over the same time period as that of the female animals in 4; Group 2: data collected 
from five male guinea pigs of a different stock from the female animals). Abscissas: Plasma 
bradykininogen, micrograms per milliliter of plasma, Bk-equiv. Mean values are given with vertical 
bars that represent standard errors; the values above indicate the sample size. For single observa- 
tigns, the bars give the confidence limits of the assay at the P = 0.05 level. Ordinates: Time expressed 
as a proportion of the cycle (length of cycle — 1.0). Ovulation is fixed at 0.5 and is indicated by a 
vertical line; a dotted line represents normal ovulation; a broken line indicates the equivalent time in 
the male animals. І 
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However, the levels in the guinea pig had almost recov- 
ered by the time of ovulation itself. These results indi- 
cated that the fall was essentially a preovulatory 
change. 

The timing of the fall suggested that it could be 
linked in some way to the subsequent ovulation. Its 
regularity in three differing species and its apparent 
absence in postmenopausal women and male control 
subjects left little doubt that it was connected to the 
reproductive cycle. However, there was one line of evi- 


dence against a link to ovulztion; this was the surpris- 
ing persistence of the change in women using oral con- 
traceptives. | 

The evidence for a fall in kininogen in women using 
norethindrone and mestranol was not as strong as in 
the other groups; however, it was significant at the 
P « 0.05 level (Student's t test for two independent 
samples), and the close agreement with values іп the 
cycling females of all the species shown in Fig. 3 makes 


.the persistence of the change a serious consideration. 
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At first, it was difficult to see how the drop could still be 
linked to ovulation, since these women were almost cer- 
tainly not ovulating. Clearly, it implied that the change 
could not be a consequence of the extrusion of the 
ovum. This agreed with the time-sequence studies dis- 
cussed earlier. However, it was still possible that the 
change was involved in some early phase of the ovula- 
tory mechanism, one that was more fundamental than 
the events obstructed by the contraceptives. This would 
be reasonable, since the indications of a link between 
kininogen and ovulation, although circumstantial, were 
hard to reject, and the fall in kininogen in women using 
oral contraceptives still retained its usual relationship 
to the “potential” time of ovulation. Two possibilities 
can be suggested: Either the fall was triggered, at long 
range, by some aspect of the previous menses (or the 
change in drugs that produced it), or, more likely, it 
was related to some persistent and fundamental 
rhythmicity, perhaps of the ovary or hypothalamus. 

The precise role of the fall in bradykininogen is a 
matter of speculation. However, certain suggestions 
have been made in the past, and the results given here 
allow a clearer assessment of the possibilities. 

In 1976, McDonald and Perks? pointed out that the 
simplest and most likely reason for the fall in 
bradykininogen was the liberation of bradykinin. The 
properties of bradykinin included the ability to liberate 
certain hormones, 3-të to dilate blood vessels,! and to 
stimulate smooth muscle.! Therefore, it seemed 
possible that it could be involved in the luteinizing hor- 
mone (LH) surge, in vasodilation of the ovary, in 
movements of the Fallopian tube to cover the follicle, 
or in contraction of ovarian smooth muscle.? !? In ad- 
dition, bradykinin has been shown to increase sperm 
motility! 

The results given here indicated that the fall in 
kinincgen occurred before ovulation. This shifted the 
functional possibilities toward the earlier events and, in 
particular, toward the mechanisms of the LH surge, 
since the fall in kininogen appeared to occur just be- 
fore its onset in the human subject and the rat.'® 20 
However, this did not eliminate possible effects of 
bradykinin in later changes, particularly if the re- 
sponses were slow and prolonged or if the stability of 
bradykinin in the blood was greater close to ovulation. 

These interpretations must not be pressed too far. 
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Much depends оп the timirtg of the events, and this is * 
not easy to assess with accuracy. In following changes in 
kininogen, it is often difficult to obtain samples from 
healthy human volunteers at exactly the moment one 
would choose. Even greater problems exist in estimat- 
ing the time of ovulation. The change in basal body 
temperature is not an exact guide, and, despite its’ 
widespread use, its precise relationship to ovulation is 
disputed.”! However, the relationship used here was а 
reasonable assessment from the literature (ovulation 
was taken to occur 24 hours before a distinct rise in 
basal body temperature* ?!). Even in laboratbry ani- 
mals, where reasonable data are available, ovulation 
can only be fixed within a period of hours. The best 
answer would be to look for ova, but this was not prac- 
tical in human subjects, and even in rats and guinea 
pigs it could not be done without losing the animal for 
further studies of its cycle. All these difficulties must be 
remembered in assessing the data. 

Despite these problems, Fig. 3 shows a remarkable 
consistency in the results. For this reason, they can be 
summarized into the following general picture. About 
half of the circulating plasma bradykininogen is lost 
just before ovulation. The timing suggests that this 
could be linked to early events in the mechanisms of 
ovulation, perhaps with the LH surge. The change is 
lost at menopause but persists in women using certain 
oral contraceptives; this raises the possibility that it is 


connected with some rhythmic mechanism more fun-": 


damental than the events obstructed by the drugs. 

These findings raise many interesting questions. 
However, they show that it may well be worthwhile to 
carry out more direct experiments with bradykinin it- 
self, since this peptide may have a role in the mecha- 
nisms of tbe reprodüctive cycle and ovulation. 
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The intellectual, visual-motor, and social development of 15 children, 3 to 10 years of age, who 
received IUT for eythroblastosis fetalis was compared with that of 15 children of similar age who 
had required only exchange transfusions for the treatment of the same disorder. No over-all 
differences were found between the two groups or between the groups and the normal population. 
In comparison with normal population, recipients of IUT have above average IQ's and normal 
development in visual-motor integration and adaptive behavior. (AM. J. OBsTET. GYNECOL. 133:877 


1979.) 


ONE OF THE MOST interesting advances in modern 
medicine has occurred in the treatment of eythroblas- 
tosis fetalis. Intrauterine blood transfusions (IUT) 
were first performed by Liley in 1963, and throughout 
the years they have gained widespread acceptance for 
the treatment of the severely anemic fetus. IUT have 
been known to carry a mortality rate varying from 10 to 
60% per procedure. As the number of survivors con- 
tjnues to increase, more attention has been focused on 
developmental and neurological follow-up.?? 

Gregg and Hutchinson! reported in 1969 that five of 
15 surviving children had minor neurological abnor- 
malities. Two years later Phibbs and associates,?.in a 
very elegant study of 1- to 5-year-old children, ob- 
served that most were neuro- and psychologically in- 
tact. Neither investigation, however, had suitable con- 
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trol groups. Oh and associates,? Bock and Winkel and 
Richings* more recently have also reported similar en- 
couraging results. In light of these findings, the report 
by Turner and associates? initiated a significant contro- 
versy. In the largest sample so far studied these authors 
reported that 50% of their IUT survivors were below 
normal or definitely retarded in intellectual, devel- 
opmental], and social maturity. 

"This discrepancy in the reported observations 
prompted us to investigate the development of IUT 
survivors further. 


Material and methods 


A study was designed to compare the psychological 
development of IUT recipients with that of eythroblas- 
tostic children treated after birth with exchange trans- 
fusions only. From 1966 through 1977 a total of 58 
patients received 112 IUT at the Ohio State University 
Hospital. Twenty-two of these patients survived and of 
these 15 were available for follow-up. In the group of 
survivors optical densities (OD) before the first IUT 
ranged from 0.25 to 0.45 (mean value 0.30) and at 
birth these infants presented cord blood hemoglobin 
values ranging from 8.8 to 17 gm/dl (mean value 12.2 
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"Table I. Characteristics of the study population 


(mean and S.D. values) 


Comparison 
IUT group Р 


No. of patients 15 ' 15 
Age at testing (yr) 5.8 +2 6.2 + 2.6 NS 
Birth weight (gm) 2,298 + 281 2,659 + 748 NS 
Gestational age (wk) 343414 36.3 +24 p<0.05 
Apgar score (1 min) 6.6.2 2.1 8.2 + 1.4 NS . 
Apgar score (5 min) 8.3 + 2.2 8.3 + 2.0 NS 
Socioeconomic status 2.9 € 1.8 3.0 + 1.3 NS 
\ 
Table IY. Psychological development (tests, 
mean and S.D. values) | 
Comparison — 
IUT group ' 
Stanford-Binet IQ 107.7 + 13.7 98.3 + 11.5 
VMI (age equivalent) 51+ 2.0 5.8 ж 21 
Adaptive behavior: . 
Independent functioning 804x124 774+ 76 
Physical development 22.8 + 13 .22.3+ 21 
Economic activity 4.7+ 3.5 41+ 49 
Language development 27.2+ 41 262+ 7.6 
Numbers and time 68+ 2.6 6.7+ 4.0 
Domestic activity 6.7+ 3.4 6.1 + 3.6 
Vocational activity 51+ 49 54+ 48 
Self direction 166+ 22 152+ 24 
Responsibility 44+ 0.8 35+ 1.4 
Socialization 217+ 28 194+ 46 


| gm/dl). It should be noted that there was a direct corre- 


lation between the number of IUT and the cord he- 
moglobin values. The number of IUT depended on 
severity of the disease and gestational age. Six patients 
required two and six others required three or more 
IUT. The three remaining in the group received only 
one IUT. All IUT survivors required at least one ex- 
change transfusion and half of them required two or 
more of these procedures. 

Forty-one children treated with exchange transfu- 
sions alone were identified and of these 15 were chosen 


` so as to match the IUT group closely for chronological 


age, birth weight, gestational age, Apgar score, peri- 
natal complications, and socioeconomic status (SES) as 
measured by Hollinghead's two-factor method. After 
careful matching only gestational age proved to be 
significantly different, with control patients born 2 
weeks closer to term (Table I). Perinatal complications 
(two RDS babies in each group), number of exchange 
transfusions, and length of hospitalization were com- 
parable. 

The Stanford-Binet scale (Form L-M) was chosen to 
assess intelligence because it can be useful in a wide age 
range and is a reliable instrument. Suspecting that de- 
velopmental deficits might be expressed in areas not 
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Table III. Comparison of published reports 


Ref. No. of к 
No. subjects | Ages Instruments Results 
1 15 9-38 Yale Child Study 10/15 normal 
mo Inventory 
2 24 1-5 уг Cattell, Binet, 23/24 normal 
ITPA, Pea- 
body, Mecham 
3 10 1-4уг Binet, Peabody, As a group, 
Cattell, Vine- normal 
land, Gessell A 
4 19 4-8уг Binet, WISC 18/19 normal 
5 44 4yr Unspecified 22/44 below 
normal or 
retarded 
6 17 5-91 | DDST 16/17 normal 
mo 
7 : 18 2-6yr Vineland, 18/18 normal 
` Kramer 
Present 15 3-11уг VMI, Binet, 15/15 normal 
study ' Adaptive Be- 


havior scale 


tapped by the Stanford-Binet, we also evaluated the 
subjects’ visual-motor integration skills and social de- 
velopment. Beery's Developmental Test of Visual- 
Motor Integration (VMI) was selected because it corre- 
lates well with early primary school reading ability and 
thus can be used to detect visual-motor learning prob- 
lems. Social development was evaluated by means of 
the Adaptive Behavior Scale,” which is designed for the 
use in the rehabilitation of retarded persons and in the 
socizl assessment of normal children. The scale focuses 
on the following aspects of development: independent 
funcioning, physical development, economic activity, 
language development, number and time concepts, 
occupations, self-direction, responsibilities, and social- 
ization. 


Results 


Since the aim of the study was to determine the 


_long-term psychological outcome of IUT recipients as 


compared to children who required only exchange 
transfusions, the analysis of the data was addressed 
primarily to the question of whether any differences 


. existed between the two groups. 


The results of the intellectual (IQ), visual-motor 
(VMI), and. adaptive behavior assessment are pre- 
sented in Table II. Interestingly, with the exception of 
VMI and vocational activity, all of the scores favor the 
IUT group. A multivariate analysis of variance, which 
takes into account all 12 of the dependent variables in 
this stucy, was conducted to determine whether an 


*Nihira. K., et al: AAMD Adaptive Behavior Scale Manual 
(rev. ed.), American Association on Mental Deficiency, Wash- 
ington, 1974. 
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over-all difference existed between the two groups. 
The, result of this analysis was not significant (F (12, 
15) 2 0.896; p « 0.57) and supports the hypothesis 
that children who received IUT do not differ in psy- 
chological development from those who required only 
exchange transfusions for the same disorder. A t test of 
the di^ference between expected (normal population) 
and obtained VMI scores for the IUT children was 
not significant. On the other hand, a t test comparing 
the IQ's of the IUT children and Stanford-Binet 
norms was significant (t = 2.25, d f= 14, p « 0.05) 
and showed that IUT patients have a higher than 
average IQ. 


Comment 


The results presented here are in agreement with the 
majority of reported studies (Table III) and in disag- 
reement with the results of Turner and co-workers.? As 
can be inferred from Table III, it would seem unlikely 
that so many positive results coming from different 


medical centers could have occurred by chance. These : 


studies are also similar in the presentation of their 
quantitative data and the dependability of the psycho- 
logical instruments used. | 

The discouraging results reported by Turner and 
associates? may have been due to differences in medical 
complications, perinatal events, and socioeconomic and 
environmental factors. They could also be related to 
the psychological method employed, which they de- 
scribed as follows: "Psychological status was evaluated 
on the basis of test performance and observation of the 
child's behavior. Independent raüngs by two trained 
psychologists characterized each child as retarded, 
below normal, normal, or superior." 

The finding that the comparison group showed no 
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differences in performances with the IUT recipients in 
particularly striking in light of its more advanced ges- 
tational age at birth. Oh and associates? compared IUT 
recipients with normal infants but we felt that eythro- 
blastosic infants would be a more closely matched 
group. 

Observations that neurological and intellectual per- 
formance improved with age were noted earlier by 
Phibbs et al? and more recently by Schellong.' The 
latter authors were also impressed by the fact that 10 of 
the 11 subjects were above average in inteligence. 
They also noted that IUT recipients seemed more in- 
telligent than their siblings. These observations are in 
agreement with ours since we noted that as a group.our 
IUT recipients have above-average IQ's. One is tempt- 
ed to speculate that their performances may result 
from closer medical supervision and prolonged paren- 
tal attention and appropriate stimulation. In general 
the parents of a critically ill unborn individual make a 
definite long-term psychological commitment to the 
future. 

The problem of sample atrition should be consid- 
ered in the evaluation of our results. Seven of the 22 
IUT survivors were not included in the study. Two 
were younger than 2 years of age and, while an intellec- 
tual evaluation would have been interesting, the results 
could not be considered predictive of intelligence in 
middle childhood. Both infants are normal neurologi- 
cally and physically. Another child moved to Canada 
and was reported by his physician as normal at 24% 
years of age. The remaining four could not be located. 
While their effects on the present findings can never be 


.determined, there is no evidence that they represent a 


highly deviant subgroup within the population. 
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Alterations in activity of enzyme 
catechol-O-methyltransferase in central and peripheral 
regions of the rat and rabbit during pregnancy, 


e 


parturition, and the postpartum period 


ABID RAZA-BUKHARI* 
SIMONE PARVEZ 


Orsay, France 


Natural variations in the activity of the enzyme catechol-O-methyltransferase in central and 
peripheral regions of the rat and rabbit during pregnancy and parturition were observed. All of the 
organs of the rat showed a decrease in enzyme activity up to the twenty-first day of pregnancy. 
Rabbit tissues also demonstrated a decrease in catechol-O-methyltransferase activity during Days 
24 to 30 after coitus. Increases in activity of the rat ovary, brain, and hypothalamus took place from 
during Day 21 after coitus to the onset of parturition. The enzyme activity in the rat hypothalamus 
reached its maximum level at four hours post partum from the Day 21 value, but the rabbit 
hypothalamus showed the maximum activity at 0 hour parturition. During post partum hours, rat 
brain catechol-O-methyltransferase activity was very high but the rabbit brain showed a very low 
level of activity. Rabbit uterine activity reached its minimum value at Day 31 after coitus, but at the 
comparable intervals the situation was iriversed in the rat. Results show an important modification of 
monoamine degradation by 3-O-methylation during midgestation in the central and peripheral 
regions. These modifications may be attributed to thé natural variations in endocrine activity taking 
place during pregnancy. (AM. J. OBsrET. GYNECOL. 133:880, 1979.) ; f 


THE ACTIVITIES of enzymes of monoamine metabo- 
lism vary to a great extent according to the physiologic 
state of the individuals and animals.! The enzyme 
monoamine oxidase which is responsible for oxidative 
deamination of catecholamines is very active in patho- 
logic cases especially mental disorders. The use of clas- 


sical and selective inhibitors of the enzyme monoamine | 


oxidase is very common in clinical medicine. It was re- 


cently found that the activity of monoamine oxidase is ` 


markedly modified during different phases of the es- 
trus cycle.” In a previous study we also showed that the 
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activity of monoamine oxidase during the last part of 
pregnancy in the rat liver is significantly decreased 
from that in nonpregnant females? Several authors 
have studied natural variations in the concentration of 
epinephrine, norepinephrine, and related metabolic 
biproducts during early and late pregnancy in animals 
and human beings. ? All of the catecholamines and 
metabolites are greatly affected in urine, plasma, and 
tissues by the state of gestation.* * Most of the past 
studies have paid no attention to the regulation of en- 
zymes of monoamine metabolism from the very be- 
ginning of pregnancy to the end of parturition and 
post partum. The enzyme catechol-O-methyltrans- 
ferase, which is the most important enzyme for metab- 


olism of catecholamines in the circulation, has not been — 


studied during late pregnancy, parturition, and post 
partum. Since the concentrations of catecholamines in 
the circulation have been suggested as one of the im- 
portant factors for mechanical activity of the uterus 
during parturition, we found it interestihg to study sys- 


tematically the developmental changes in the activity of © 
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the enzyme catechol-O-methyltransferase from the 
middle of pregnancy to the end of parturition in rats 
and rabbits. The enzyme activity was determined in the 
central and peripheral regions of both the species 


, sttdied. 


Material and methods 


Albino female rats of Sherman strain and albino 
rabbits of New Zealand strain were used in all experi- 
ments. The weight of the rabbits ranged from 4 to 5 
kilograms and that of rats between 300 and 350 grams. 
The animals were. housed in separate quarters, rats at 
21? C and rabbits at 18° C with exposures to natural day 
and night cycles. The animals were fed commercial 
laboratory food ad libitum. The rats were made preg- 


nant by keeping one male in the cage of seven fémales . 


from 7 р.м. to 9 a.M. only once. Fertilization was sup- 
posed to occur at 2 A.M. This made it possible to esti- 
mate the beginning of pregnancy + 7 hours. The rats 
were palpated 12 days later for verification of preg- 
nancy. If they were found to be pregnant, at 2 р.м. they 
were considered to be 14.5 days pregnant. Under nor- 
mal conditions parturition took place during 21.5 to 22 
days of pregnancy. The rabbits were impregnated by 
keeping one male with one female for one hour under 
constant observation. After copulation, the females 
were separated in individual cages. The pregnancy was 
verified by palpation on the fourteenth day after copu- 
lation. Under normal conditions parturition occurred 
between Days 31 and 82 of pregnancy. 

Preparation of tissues for enzyme assays. The ani- 
mals were killed by neck fracture at each specific inter- 
val of pregnancy, parturition, or post partum, and the 
tissues were excised immediately and transferred to 
ice-cold 0.9% KCl. The tissues were processed for en- 
zyme assays on the same day according to the method 
previously described.? 

Assay of the enzyme catechol-O-methyltransferase. 
Enzyme activity was assayed using S-adenosyl,meth- 
ionine *C-methyl as a methyl donor to one of the phe- 
nolic hydroxyl groups of epinephrine? The reaction 
mixture was prepared in glass hemolyse tubes and 
consisted of 0.2 ml of 0.2M phosphate buffer at pH 7.9, 
20 ul of 1% MgCh, 20 ul of l-epinephrine (0.5 uM), 0.1 
ml of S-adenosyl-methionine-* C-methyl (20 nM), and 
variable amounts of enzyme preparation according to 
the tissue concerned (50 ul for rabbit brain and uterus; 
100 ul for rabbit ovaries and adrenals; 50 ші for rat 
brain, uterus, ovaries, and hypothalamus; and 100 pl 
for rat adrenals). The tubes were stoppered and incu- 
bated at 37° С ог one hour in a mechanical shaking 
bath. Aftet incubation the tubes were cooled and 0.5 ml 
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Fig. 1. Activity of the enzyme catechol-O-methyltransferase in 
the uterus of the rat and rabbit during late pregnancy, during 
parturition, and post partum. Values are shown for Days 12, 
16, 18, 20, 21, and 22 and Days 24, 28, 30, and 81 (days of 
pregnancy in rat and rabbit, respectively) and for Hours 0, 4, 
8, and 12 and 0, 6, and 12 (hours after parturition in the rat 
and rabbit, respectively). C-nonpregnant value. Statistically 
the following groups differ: Rat—Day 12 vs. Day 21, 
P « 0.005; Day 21 vs. 0 hour of parturition, P « 0.05; Day 21 
vs. Day 22, P « 0.002; Day 12 vs. 12 hours after parturition, 
not significant. Rabbit —Day 24 vs. Day 28, P < 0.01; Day 28 
vs. Day 30, P « 0.01. 


of 0.5M borate buffer at pH 10 was added to stop the. 
reaction. Toluene :isoamyl alcohol (3:2 ratio) in a vol- 
ume of 8.5 ml was added to each tube and after me- 
chanical shaking for 20 minutes the tubes were cen- 
trifuged for five minutes at 4,000 xg. Three milliliters 
of organic phase was extracted and transferred to a 
scintillation vial containing Bray's phosphor scintilla- 
tion solution. The amount of radioactivity extracted 
represented direct linearity with the amount of O- 
methylated product transformed during one hour of 
incubation. 

All results have been provided with standard errors 
of the mean values (S.E.M.). The significance of differ- 
ences between different groups was calculated using 
the Fisher t test. E 


Results 


All of the results show comparative evolution of the 
enzyme catechol-O-methyltransferase during different 
days of pregnancy, parturition, and post partum hours 
in rats and rabbits. 

Fig. 1 illustrates the activity of the enzyme cate- 
chol-O-methyltransferase in the uterus of pregnant 
rats and rabbits. The enzyme activity in the rat uterus 
showed slight increases between 12 and 18 days after 


i$ 
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Fig. 2. Variations in activity of catechol-O-methyltransferase 
during pregnancy and parturition in rats and rabbits. Statisti- 
cal significance of differences between groups: Rat—Day 12 
vs. Day 18, P « 0.001; Day 16 vs. Day 21, P « 0.005; Day 21 
vs. 4 hours of parturition, P « 0.001; 4 hours of parturition 
vs. 12 hours of parturition, P < 0.005. Rabbit —Control (C) vs. 
Day 28, Р < 0.001; Day 24 vs. Day 28, P < 0.001; 0 hour of 
parturition vs. 12 hours of parturition, P « 0.001. 


coitus but these variations were not statistically sig- 
nificant. Progressive declines occurred during Davs 18 
to 21 which were followed by increases again up to 0 
hour parturition in the rat uterus. At 4, 8, arid 12 hours 


.after parturition, the rat uterus showed a highly de- 


creased level of enzyme catechol-O-methyltransferase 
activity. The changes in the rabbit uterus were some- 
what similar to those o£ the rat as enzyme activity fol- 
lowed constant decreases between Days 24 and 81 of 
pregnancy. At 0 hours parturi tior the activity showed a 
slight increase from Day 31 after coitus and even at 12 
hours post partum the Enorme activity remained un- 
changed. 

Fig. 2 shows variations in activity of the enzyme 
catechol-O-rnethyltransferase in the ovaries of preg- 
nant rats and rabbits. The enzyme activity in the rat 


- ovary decreased during Days 16 to 21 after coitus, but 


progressive increases were observed up to four hours 
after parturition when compared with the value on Day 
21. Eight and 12 hours after parturition, the rat ovary 
showed constant declines in enzyme activity. The rabbit 
ovary demonstrated constant declines in enzyme activ- 
ity during Days 24 and 30 of pregnancy. At Day 31 
after coitus the enzyme activity showed an increase 
from the Day 30 value. At 0 hour parturition, the en- 
zyme catechol-O-methyltransferase in the rabbit ovary 
was decreased to the lowest.level of the entire determi- 
nation period. At 12 hours post partum an increase up 
to the level of control animals was observed. 
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Fig. 3. Catechol-O-methyltrarisferase activity in rat and rabbit 
adrenal gland during pregnancy and parturition. Significance 
of differences between different groups: Rat—Day 16 vs, Day 
21, P < 0.025; Day 21 vs..0 hour of parturition, P < 0.025; 4 
hours of parturition vs. 12 hours of parturition, P « 0.02. 
Rabbit—Control (C) vs. Day 24, Р < 0.05; Control (С) vs. Day 
31, P< 0.05. 


.. Rat and rabbit adrenal catechol-O-methyltransferase 
activity has been shown in Fig. 3. The rat adrenal 
showed decreases in enzyme activity during Days 16 
and 18 and after a slight rise on Day 20 the enzyme 
activity decreased to the lowest level of the entire de- 
termination period at Day 21 after coitus. At Day 22 
after citus and at 0 hour parturition, the rat adrenal 
catechol-O-methyltransferase increased progressively 
from the Day 21 value. After 0 hour parturition no 


significant change in enzyme activity occurred during ` 


four and eight hours after parturition but at 12 hours 
post partum the enzyme activity again showed a 


marked increase and the mean value became maxi-. 


mally higher than all the intervals. The rabbit adrenal 
catechol-O-methyltransferase declined constantly dus- 
ing Days 24 to 28 after coitus with increases on Days 30 
and 31 after coitus. At 0 hour parturition, enzyme ac- 
tivity vas again reduced to the minimum value but at 
12 hours post partum an increase in activity was ob- 
served and the mean value became statistically i insig- 
nificant from control rabbit adrenal. 

Fig. 4 shows modifications in activity of catechol-O- 
methyltransferase of rat and rabbit brain during preg- 


nancy, parturition; and post partum. Like adrenals the 


cerebral catechol-O- methyltransferase activity in the 
rabbit declined during Days 24 and 30 after coitus. At 
31 days of pregnancy an increase in activity was ob- 
served which did not last very long, at 0 hour parturi- 
tion and 12 hours post partum activity of catechol-O- 
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Fig. 4. Alterations in activity of enzyme catechol- -O-methyl- 
transferase during rat and rabbit pregnancy and parturition 
in the brain. Statistically the following groups differ: Rat— 
Day 16 vs. Day 20 and Day 20 vs. Day 21, P « 0.001; Day 20 
vs. 0 hour of parturition, P < 0.01. Rabbit— Control (C) vs. 
Day 28, P « 0.01; Day 28 vs. Day 30, P « 0.025; Day 30 уз. 12 
hours of parturition, P « 0.05. 


methyltransferase was again lower than the value after 
coitus on Day 31. The rat brain showed a slight increase 
in activity during 12 to 16 days of pregnancy but after- 
ward decreases in enzyme activity occurred up to Day 
20 after coitus. From Day 20 after coitus to 0 hour 
parturition increases in activity of catechol-O-methyl- 
trarsferase were observed whicli declined during four 
and eight hours post. partum. After 12 hours post par- 
tum, the enzyme activity in rat brain was increased to 
the highest level. 

'The changes in ‘activity of the enzyme catechol-O- 
methyltransferase which occur during pregnancy, par- 
turition, and post partum in rats and rabbits have been 
shawn in Fig. 5. The activity in rabbit hypothalamus 
showed an increase from the control level on Day.24 
after coitus but at Days 28 and 30 after coitus the activ- 
ifj was again decreased to the control value. During 
Day 31 and at 0 hour of parturition the hypothalam- 
ic catechol-O-methyltransferase showéd constant in- 
creases from the value at Day 30. At parturition the 
activity in the rabbit hypothalamus was at the maxi- 
rum level of the entire determination period. At 1? 
heurs post partum a decline in activity was observed. 
The rat hypothalamus did not show any significant 
variation of the enzyme activity during Days 12, 16, 
and 18 after coitus, but at Days 20 and 21 progressive 


` decreases from the Day 18 value were observed. After 
increasing again at Day 21 after coitus, the rat hypo- 


thalamus showed a decrease at 0 hour of parturition. 
During 8 and 12 hours post partum the enzyme activity 


in the rat hypothalamus continued to decrease. 
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Fig. 5. Hypothalamic catechol-O-methyltransferase develop- 
ment during pregnancy and parturition and post partum in 
the rat and rabbit. Significance of differences between groups: 
Rats—Day 12 vs. Day 21, P « 0.05; Day 21 vs. Day 22, 
Р< 0.05; Day 21 vs. 4 hours of parturition, P <0. 025. 
Rabbit—Control (C) vs. Day 24, P« 0.01; Day 24 vs. Day 28, 
P « 0.05; Day 30 vs. 0 hour of parturition, P « 0.05. 


Comment 


'The results of this study show фе importance of 
the process of O-methylation of monoamines during 
late, pregnancy, parturition, and post partum in rats 
and rabbits. The enzyme catechol-O-methyltransferase 
which is one of the most fundamental enzymes of deg- 
radation of circulatory monoamines is localized in most” 
of the cells of the central and peripheral nervous sys- 
tem. Its concentration in the uterus is very high during 
Days 12 to 18 after coitus (Fig. 1). The marked and 
highly significant decreases in.catechol-O-methyltrans- 
ferase activity which we observed close to parturition in 
rats and rabbits are direct proof of our past observa- 
tions upon increased epinephrine and norepinephrine 
levels during the similar intervals.® 7 It can be assumed 
that vascular activity of the uterus during late preg- 
nancy and parturition is greatly stimulated and our 
present finding about decreased 3-O-methylation is 
supporting evidence for the availability of vasoactive 
substances in relatively higher quantities during this 
critical interval of pregnancy. The decreased 3- 
O- methylation of monoamines as observed presently 
can also be supported by our results of recent studies 
on glycogen accumulation and breakdown in the 
uterus during late pregnancy and parturiüon.? We 
found that glycogen reserves of the pregnant rat uterus 
remain lower at Days 18, 20, and 21 after coitus than at 
Day 14 or 16 after coitus. Although the mechanical 
activity of the uterus incréases drastically during and 
just before parturition, the decreased glycogen content 
can explain higher breakdown of this substance to glu- 
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cose by the presence of increased concentration of vas- 


oactives monoamines. The metabolic fate of ?H- 
epinephrine is significantly decreased at Day 21 after 
coitus and also at parturition.° 

The variations in other peripheral organs and brain 
regions during pregnancy and parturition could be at- 
tributed. to emotional and psychological stresses asso- 
cidted with the state of gestation. Such phenomena are 
commonly observed in human beings and with the help 
of our present knowledge a great deal of such effects 
can be attributed to altered endocrine activity of ani- 
mals and human beings during late pregnancy. Most of 
the steroid hormones have been shown to exert direct 
or indirect effect on the processes of monoamine stor- 
age, release, uptake, and metabolism.'' !? If one 
analyzes such interrelations,” !# some sort of valid in- 


- terpretation can be gathered about our present results. 


Itis certain that each specific organ and cerebral region 
has a special affinity for a steroid or a peptide hormone 
and the physiologic response із: directly dependent 
upon the concentration and availability of such hor- 


mones to induce a change on monoaminergic function. 


These effects could be direct or indirect. If direct, then 
they affect the activity of catechol-O-methyltransferase 
by controlling its rate of protein synthesis but if we 
express enzyme activity per milligram of organ or per 
total organ weight it follows a similar pattern of evolu- 


.tion and discards the possibility of increased rate of 


enzyme protein synthesis. The second possibility can be 
the effect of hormones and related amines on mem- 
brane permeability and activity of membrane receptors 
through adenyl cyclase. The second explanation seems 
more reasonable to accept as the variations in cate- 
chol-O-methyltransferase activity take place very 
rapidly and do not provide enough time to alter the 
processes of protein synthesis. Our studies show that 
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the effect of glücocorticoids on monoamine metaboliz- 
ing enzymes are rather short lived and alosteric in 
nature. 

A recent detailed discussion by Moawad and a$soci- 
ates'4 about the implication of progesterone on the ad- 
renergic mechanisms of the genital tract analyzes 
hormone-monoamine interrelations thoroughly. They 
suggested that one must relate hormone levels to a 
hypothetical model of the æ- and f-receptor activities 


. in the tissue being considered. We have also seen that 


the action of one steroid hormone on monoaminergic 
function is specific only to a specific physiologic state. If 
one injects progesterone to cyclic and pregnant rats 
and assays the activity of enzyme monoamine oxidase, 
it is not strange to have an absolutely inverse spectrum 
of results. These differences can be easily differ- 
entiated taking into account variations in the ratio of 
free and bound progesterone. A similar interpretation 
can also be employed for species differences in evolu- 
tion of catechol-O-methyltransferase activity as ob- 
served in rats and rabbits. 


From the results of the present study one can see that ` 


the processes of monoamine degradation by 3-O-meth- 
ylation are greatly affected by the state of gestation in 
rats and rabbits. These variations can be suggested to 
be associated with vascular activity of these two animals 
for better adaptation to the state of gestation. 
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Prostaglandin E metabolite levels in plasma, 


amniotic fluid, and urine during pregnancy с 
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Tokyo, Japan 


Levels of 13, 14-dihydro 15-keto-prostaglandin F5, (dhk РОР.) in the plasma of 30 patients as well 
as in the amniotic fluid of 17 patients, and 5e,7a-dihydroxy 11-keto tetranor-prostane 1,16-dioic acid 
(the main urinary metabolite of PGFz« [PGF;, MUM]) levels in the urine of 30 patients were 
measured by radioimmunoassay during pregnancy, labor, and the puerperium. During pregnancy, 
no increase in dhk PGF, (ng/ml) in plasma was detected as the time of delivery approached. The 
levels of dhk PGF;, during the second stage (0.64 + 0.15) and also at delivery (0.88 + 0.27) were 
significantly elevated over those in the first stage (0.38 + 0.29) (P < 0.025 and P « 0.005, 
respectively). Its level 2 hours after delivery was reduced to predelivery levels. Its levels in umbilical 
arterial and venous blood were 0.71 + 0.26 and 0.67 + 0.26, respectively. A significant elevation 

(P < 0.01) of dhk РСЕ, from 0.89 + 0.21 before labor to 8.16 + 2.40 at delivery was found in 
amniotic fluid. The hourly excretion of PGF;, MUM (ug/hour) increased significantly from pregnancy 
levels to 1.06 + 0.45 in the first stage (P < 0.01), to 7.67 + 4.31 (P < 0.005) for the first 2 hours 
after delivery, and 2.37 + 1.08 from 2 to 12 hours after delivery (P < 0.01). The excretion of PGFz« 
MUM decreased to pregnancy levels 12 hours post partum. These data indicate that during labor 
the production of PGF,, is remarkably increased. (AM. J. OBSTET. GYNECOL. 133:886; 1979.) 


PROSTAGLANDINS (PGs) have recently been exten- 
sively used for the induction of labor and interruption 
of pregnancy due to their potent stimulatory action on 
uterine muscle. Several papers have reported the levels 
PGE and PGF in blood during pregnancy and labor. 
PGE concentration in plasma has been shown to be 
significantly elevated during peak uterine contractions! 
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and reached the highest levels during the second stage 
of labor Reported data on РСЕ,, levels, however, 
have not been unanimous.?-*:7 Possible involvement of 
PGE and PGF,, in parturition is suggested by these 
papers. | 

РСЕ, „ has been reported to be rapidly metabolized in. 
the lung and kidney to a series of strücturally related 
prostanoic acid derivatives? and excreted into urine in 
the form of a 16-carbon-membered metabolite.!! The- 
plasma half life of-PGFs, has been estimated to be less 
than one minute, whereas 18,14-dihydro 15-keto 
PGF,, (dhk PGF,,) was found to have a longer half life 
(about 8 minutes). Thus, dhk РСЕ, would be ex- 
pected to accumulate to levels higher than PGEs,. 
There is no evidence that dhk PGF, is generated dur- 
ing preparation of plasma or serum samples. About 
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Table I. Accuracy test for 13,14-dihydro 15-keto РСЕ, radioimmunoassay 
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. Saline (ng/ml) 
Added amounts of 


e dhk PGF oq (ng) 


vr 0 0 
0.5 0.48 = 0.06 
1.0 0.98 + 0.10 
2.0 1.91 + 0.04 
3.0 2.80 + 0.26 


95 
98 
96 
93 










Plasma (ng/ml) 






Recovery (%) 
0.28 + 0.06 
0.74 + 0.04 92 
1.12 + 0.06 84 
2.16 + 0.26 94 
3.22 + 0.28 98 


Each value represents the mean of four experiments in duplicate. 


15% to 30% of the PGF;, produced is reported to be 
excreted into urine in the form of a 16-carbon mem- 
bered metabolite, 5o,7a-dihydroxy-ll-keto tetranor- 
prostane 1, 16-dioic acid (tlie main urinary metabolite 
of РСЕ,„ (РСЕ, MUM).!! Measurement of these two 
metabolites in blood and urine may be a practical way 
of monitoring PGF,, production. We report here the 
results of-our studies with these two metabolites in 
plasma and urine. | | 


Material and methods 


Random samples were collected from a total of 77 
normal women (35 nulliparous and 42 multiparous) 
during pregnancy, spontaneous labor, and the puer- 
perium. Plasma was used for measuring dhk РСЕ, 
levels. During labor five successive blood samples were 
taken from 10 patients in the first (at a cervical dilata- 
tion of less than 3 cm) and second (with cervix dilated 
fully) stages, at delivery, 2 hours, and 1 to 3 days after 
delivery. Ў 

Blood-free amniotic fluid was collected by amniocen- 
tesis at about 37 weeks of gestation, shortly before 
onset of labor, and at delivery. The 24 hour collections 
of voided urine were made before onset of labor, but 
catheterized samples were obtained at 2 to 5 hour in- 
tervals during and after labor. РСЕ,„ MUM was as- 
sayed according to the method of Ohki and associates.” 
Sgident's t test and Welch test were used for statistical 
analysis. 

Assay of 13,14-dihydro 15-keto PGE,,. 

Extraction and separation. Plasma (2.0 ml) and amni- 
otic fluid (1.0 ml) samples in duplicate were acidified 
to pH 3 with 1N HCl and extracted twice with five 
volumes of ethyl acetate after the addition of 
(5,6,8,11,12, 14[n]-H) dhk РСЕ», (about 3,000 dpm, 
85 Ci/mmol, Radiochemical Centre, Amersham) for 
recovery. The residue of the ethyl acetate fraction, 
after it was evaporated to dryness, was applied to the 
chromatography column on 1 gm of silicic acid in two 
successive solvent systems of benzene:ethyl ace- 
tate : methanol (60: 40:0.5) (14 ml) and (60:40:4.5) (14 
ml). The éluate of the second solvent mixture con- 


tained the dhk РСЕ, fraction. An aliquot of {їз frac- 
tion was used for radioimmunoassay and for calculat- 
ing recovery. (The recovery of the tritiated standard 
was approximately 92% [n = 20].) 

Radioimmunoassay. The authentic dhk РСЕ, (0.01 to 
10 ng) and samples, to which was added tritium-labeled 
dhk РСЕ, (approximately 6,000 dpm) were dissolved 
in 0.2 ml of 0.1M phosphate buffer (pH 7.4) containing 
0.15M NaCl and 0.1% gelatin (assay buffer), followed 
by the addition of 0.1 ml of dhk РСЕ, antiserum 
(supplied by Dr. Kirton of The Upjohn Co.). The mix- 
ture in 0.3 ml of assay buffer was incubated for 1 hour 
at 37° C. Free and bound dhk PGF; was separated by 
adding 0.1 ml of dextran-coated charcoal (Norit A, 
5 gm; Dextran T 40, 0.5 gm. in 100 ml of assay buffer). 


. After 10 minutes of centrifugation at 4? C, the superna- 


tant was decanted into a counting vial containing 10 ml 
of Bray scintillation fluid. The vials were counted in an * 
Aloka liquid scintillation counter, Model 653. 

. Cross-reactivities of the dbk PGF,, antiserum to dhk 
РСЕ,„, 15-keto РСЕ. the C-16 urinary metabolite of 
PGF, 13,14-dihydro РСЕ, PGFs,, and. other com- 
pounds (PGE, and arachidonic acid) were 100%, 20%, 
1%, 0.5%, less than 0.1%, and less than 0.01%, respec- 
tively. As the antiserum did not distinguish between 
dhk PGF;, and dhk PGF», the values of dhk PGF,, 
should be considered dhk PGF equivalents. 


Results 


Validation of the assay method for 13,14-dihydro 

15-keto PGF,,. 

Accuracy, precision, and sensitivity. The accuracy of the 
method was assessed by adding 0, 0.5, 1.0, 2.0; and 3.0 
ng of dhk РСЕ», to 2.0 ml each of plasma and saline. 
The assay results are shown in Table I. The intra-assay 
coefficient of variation (CV) in six replicate determina- 
tions from a plasma pool was 9.296. The corresponding 
interassay CV was 10.8% (n = 10). The limit of sen- 
sitivity of the assay was 30 pg. 

13,14-Dihydro 15-keto PGF, in plasma. 

Pregnancy. In 61 samples from 20 patients the levels 
of dhk РСЕ, in plasma ranged from an average of 
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0.5 








' Q2-42 8-21 1-7 1st 2nd At 2hrs, 1-3 days 
days stage delivery 


before delivery of labor after delivery 


Fig. 1. Changes in the levels of 13,14-dihydro 15-keto РСЕ, 
(mean + SD) in maternal peripheral venous plasma during 
. pregnancy, labor, and puerperium. *, ** Differs significantly 
from the other levels (*P « 0.025, **P «(0.005). 


Table II. Plasma levels of 13,14-dihydro 15-keto 
PGE,, during pregnancy 


Gestational weeks ng/ml (mean + SL) No. of samples 


8-11 0.28 + 0.04 6 
12-15 0.42 + 0.14 8 
16-19 0.49 + 0.28 8 
20-23 0.39 + 0.13 5 

24-27 0.35 + 0.17 8 
28-31 0.41 + 0.20 8 
82-35 0.48 + 0.20 10 

8 


56-39 0.32 + 0.08 


0.23 to 0.49 ng/ml (Table II). No increase developed as 
the time of delivery approached. 

Labor and delivery. In order to compare the PG plas- 
ma values during labor with values before parturition, 
the data were rearranged using the day of onset of 
labor as reference day. The concentration of dhk 
PG Foa prior to parturition was almost constant at a level 
of 0.26 + 0.10 ng/ml (mean + S.D.) (n = 5), 0.29 + 
0.08 (n = 6), and 0.34 + 0.10 (n = 5) 1 to 7, 8 to 21, 
and 22 to 42 days before delivery, respectively. Once 
labor started, the level of dhk РСЕ, in plasma in- 
creased gradually (Fig. 1) from a value of 0.38 + 0.29 
ng/ml (n = 10) at cervical dilatation of less than 3 cm in 
the first stage of labor. The level then increased to 
0.64 + 0.15 ng/ml (n = 8) when labor had progressed 
into the second stage with the cervix fully dilated, and 
peaked at delivery with 0.88 + 0.27 ng/ml (n = 10). 


The values during thë second stage of labor and at. 


delivery were significantly elevated over those during 
pregnancy (P < 0.025, 0.005, respectively). (The paired 
Student t test was done for comparison). Two hours 
after delivery, however, dhk FGF,,~levels меге 
0.36 + 0.16 ng/ml (n = 10), which is almost the same as 
the level in the first of parturition. One to three days 
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Table III. Levels of 13,14-dihydro 15-keto РСЕ, in ` 
plasma and amniotic fluid at delivery 





nglml No. of 
Time (mean + SD) samples 
Maternal peripheral blood 0.88 + 0.27 10 
Umbilical arterial blood ' 0.71 + 0.26 9 
Umbilical venous blood 0.67 + 0.26 9 
Amniotic fluid 


6.16 + 2.40* `9 


*Differs significantly (P « 0.001) from the three values 
above. |. ў f 


Table IV. Levels of 13,14-dihydro 15-keto РСЕ, 


_in amniotic fluid before and at delivery 


ng/ml No. of 

(mean + SD) samples 
3-4 wk. before delivery 0.95 + 0.35 8 
Shortly before onset of labor 0.89 + 0.21 4 
At delivery 6.16 + 2.40* 9 


* Differs significantly (P < 0.01) from the two values above. 


after delivery levels were 0.27 + 0.12 ng/ml (n = 8). 
The values of dhk РСЕ, were measured during deliv- 
ery in ten maternal plasma, in nine samples each of 
umbilical artery and vein plasma, and in nine amniotic 
samples. No significant differences in plasma levels of 
dhk РСЕ, were found (Table III). 
13,14-Dihydro 15-keto РСЕ, in amniotic fluid. 
Twenty-one samples of amniotic fluid were collected 
from 17 patients at three periods; before the thirty- 
seventh week of gestation, shortly before onset of 
labor, and at delivery. A dramatically significant in- 
crease in dhk PGF,, level, about 6 ng/ml, occurred at 


. the time of delivery (P < 0.01) (Table IV). This differ- 


ence was significant compared to the levels in umbilical. 
and materna] plasma (P « 0.001) (Table III). 

The main urinary metabolite of PGE,,. The concen- 
tration (ng/ml) and the hourly excretion of. PGFea 
MUM (ug/hour) (Table V) were estimated in 112 urine 
samples from 30 patients. No consideration of a possi- 
ble diurnal variation was made for calculation of the 
hourly excretion of РСЕ, MUM before labor. The 
urine volumes excreted for a given period during and 
after labor were not so varied, although major hemo- 
dynamic changes should be considered to possibly 
occur during and immediately after labor. Little fluc- 
tuation of PGF,, MUM levels was observed before 
labor onset. Once labor started, a significant increase in 
excretion (PGF4, MUM concentration: 42.3 ng/ml, 
hourly excretion: 1.1 &g/hour) was detected in the first 
stage of labor (P « 0.01). Peak excrétion two hours 
after delivery was 158.0 ng/ml and 7.6 ug/Hour, which 
was significantly higher than in the first stage 7 
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Table V. Urine volume, concentration, and hourly excretion of РСЕ, MUM (mean + SD) 


during pregnancy, labor, and puerperium 


2 | Concentration. Hourly excretion 
Time Urine volume  . (ngiml) (uglhour) 


More than 21 days before delivery 
8-14 dzys before delivery : 
4-7 days before delivery 
1-3 days before delivery 
First stage of labor 

0-2 hr. after delivery 

2-7 hr. after delivery 

7-12 hr. after delivery 
12-17 kr. after delivery 
17-22 kr. after delivery 
22-26 hr. after delivery 


950 x 212 ml/day 
1,068 x 149 ml/day 
1,110 + 336 ml/day 

819 x 378 ml/day 


* Differs significantly (P « 0.01) from all other values. 
t Differs significantly (P « 0.005) from all other values. 


(P « 0.005) or before labor (P « 0.005). Subsequently, 
a sudden decrease іп РСЕ, MUM to 56.7 ng/ml and 
2.3 ugrhour was observed. This level was maintained 
up to 12 hours after delivery at a value significantly 
higher than thereafter (P « 0.01). Urinary excretion 
was at preparturition levels 12 hours after delivery. 


Comment . 


The radioimmunoassay for dhk РСЕ, was consid- 
ered tc be satisfactory in its accuracy, precision, and 
sensitivity. The antiserum cross reacted with 15-keto 
РСЕ. Dut had negligible cross-réactions with other 
PGs. Separation of dhk РСЁ and 15-keto РСЕ, was 
not possible in our chromatographic system, but ac- 
cording to Granstróm's!? study, the level of 15-keto 
РСЕ», is not thought to be high enough to affect the 
value of dhk РСЕ, even if cross-reaction did occur. 
Differentiation of the metabolites of PGF,, апа РСЕ, 
was not possible so the values of dhk PGF,, reported in 
this paper should be considered as dhk PGF equivalerits. 

Measurements of РСЕ, metabolites by our radio- 
immunoassay system revealed that in association with 
uterine activity there were remarkable increases in the 


: levels of two PGF, metabolites, dhk РСЕ, in plasma 


and amniotic fluid, and the main urinary metabolite of 
РСЕ,„. Cornette and associates!? reported a plasma dhk 
PGFza value of 1.4 + 0.1 ng/ml in nonpregnant women 
using direct radioimmunoassay. But no reports have ` 
been available on the levels of dhk РСЕ, during preg- 
nancy by radioimmunoassay. On the other hand, the 
plasma values of dhk PGE;, during pregnancy mea- 
sured by gas chromatography-mass spectrometry were 
not always consistent, ranging from 0.03 to 0.5 ng/ 
m].!^7!5 The levels of РСЕ», so far reported? ® !7 have 
not been shown to consistently increase as the day of 
parturition approached. Our present observations in- 


. dicate that the levels of dhk PGF,, in peripheral plasma 


86 + 120 ml/3 hr. 
124 + 86 ml/2 hr. 
240 + 160 ml/5 hr. 
314 + 169 mlI/5 hr. 
180 + 66 ml/5hr. 
210 + 122 ml/5 hr. 
230 + 102 ml/5 hr. 


No. of 

samples 
179+ 01 0.59 ж 0.20 ` 7 
15.9+ 14.0 0.62 + 0.40 6 
186 + 8.5 0.79 + 0.16 6 
24.0 + 12.2 0.73 + 0.32 13 
42.3 +. 21.5* 1.06 + 0.45* 16 
158.0 + 105.21 7.64 + 4.311 25 
56.7 + 38.5* 2.37 + 1.08* 7 
37.7 + 16.2* ‚ 2.18 € 1.04* 05 
174+ 114 0.70 + 0.27 6 
147+ 94 0.53 + 0.41 5 
13.2+ 6.5 0.63 + 0.41 16 


did not show any correlation with the progress of 
pregnancy. 

Once labor started, we found that plasma levels of 
dhk PGF;, increased by 46% in the first stage of labor, 
doubled in the second stage, and tripled at delivery as 
compared with levels found before parturition. We 
found that concentrations during labor were at the 
same levels as those determined by gas chromatog- 
raphy-mass spectronietry, about 0.2 ng/ml when cervi- 


` cal dilatation was less than 3 cm, about 0.6 ng/ml in the 
'second stage with the cervix fully dilated, and 0.267 to 


0.942 ng/ml at delivery.'? The postparturition concen-- 
tration of dhk PGF, was reduced 50% 2 hours after 
delivery, as we reported by Green and colleagues. 
Several investigators? 4 !* 19 reported that concen- 
trations of PGF in amniotic fluid increased dramati- 
cally during labor in association with uterine activity 
and cervical dilatation. We found that dhk PGF;a levels 
in amniotic fluid were increased six to eighteen times 
during labor. Decidua have been considered the source 
of РСЕ, in amniotic fluid during labor.” In a recent. 


‘study, we found that PG synthetase was present not 


only in the decidua but also in the amniotic and cho- 
rionic membranes, and the villi, with the amniotic 
membrane having the higher activity. Only E-type 
PGs were synthesized in in vitro experiments with pla- 
cental tissues. PG 15-hydroxy dehydrogenase and A'?- 
reductase activity is reported to be abundant in many 
tissues, but the reductase has not been shown to be 
present in the placenta. It is, therefore, not clear 


. whether the dhk PGF in amniotic fluid is produced 


locally or comes from circulating blood. 

Our estimation of РСЕ, MUM during labor clearly 
demonstrated an increase in production of PGF), as- 
sociated with labor as did the level of dhk PGE; in 
maternal plasma. The excretion values of РСЕ. MUM 
before labor and after 12 hours post partum were al- 


~ 


` 
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most as constant as the antepartum levels of dhk РСЕ, 


in plassna. The increase in excretion rate of РСЕ,„ 
MUM was much greater than the increase in the plas- 
ma dhk PGF,, levels. High levels of PGF oq MUM 2 to 
12 hours after delivery might be due partly to excretion 
of the remainder of PGFy_ produced during labor and 
partly to postpartal activity of the uterus and other or- 
gans. І 

Тһе data presented in this paper demonstrate that 
during labor synthesis of РСЕ, is remarkably in- 
creased PGs such as PGE and PGF are potent 
stimulators of uterine muscle activity. It is, therefore, 
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very likely that increased endogenous РСЕ, plays a 
physiologically important role in maintaining and ac- 
celerating uterine activity during active labor. 


We wish to thank Dr. K. Kirton of The Upjohn Co. 
for supplying the antiserum to 13,14-dihydro 15- keto 
PGF and Dr. Е. Hirata of Ono Pharmaceutical Co. for 
providing the antiserum to PGF,, MUM and its iodin- 
ated antigen. We are grateful for the excellent assis- 
tance of Mrs. Kazuko Harada and Miss Nobuko Muro. 
Appreciation i is also extended to Dr. R. G. Carlson of 
The Upjohn Co. for his help in writing the manuscript. 





'REFERENCES 


1. Jubiz, W.: Physiologic role of prostaglandins of the E 
(PGE), F (PGF) and AB (PGAB) groups. Estimation by 
radioimmunoassay in unextracted human plasma, Pros- 
taglandins 2:471, 1972. 

2. Hertelendy, F., Woods, R., and Jaffe, B. M.: Prostaglan- 
din E levels in peripheral blood during labor, Prosta- 
glandins 3:223, 1973. — 

3. Salmon, J. A., and Amy, J. J.: Levels of prostaglandin Fo, 
in amniotic fluid during pregnancy and labor, Prosta- 
glandins 4:523, 1973. 

4. Kinoshita, K., Satoh, K., and Sakamoto, S.: Prostaglandin 
Fog and E, in plasma and amniotic fluid during human 
pregnancy and labor, Endocrinol. Jap. 24:155, 1977. 

5. Sharma, S. L., Hibbard, B. M., Hamlett, J.-D., and 
Fitzpatrick, R. J.: Prostaglandin Fea concentrations in pe- 
ripheral blood during the first stage of normal labor, Br. 
Med. J. 1:709, 1973. 


` 6. Guttierez-Cérnosek, В. M., Zuckerman, Jj. and гае 


L.: Prostaglandin Fre levels іл ѕега during human preg- 
nancy, Prostaglandins 1:331, 1972. 
7. Brummer, H.: Serum PGFE;, levels during late pregnancy, 
labor and the puerperium, Prostaglandins 2:185, 1972. 
8. Samuelsson, B., Granstróm, E., Gréen, K., and Hamberg, 
M.: Metabolism of prostaglandins, Ann. N. Y. Acad: Sci. 
180:138,1971. ` 
9. Samuelsson, B.: Quantitative aspects on prostaglandin 
' synthesis in man, Adv. Biosci. 9:7, 1973. 

10. Granstróm, E.: On the metabolism of prostaglandin F in 
female subjects, Structures of two metabolites in blood, 
Eur. J. Biochem. 27:462, 1972. 

1]. Granström, E., and Samuelsson, B.: On the metabolism of 
prostaglandin Ез, in female subjects, J. Biol. Chem. 
246:5254, 1971. 

12. Obki, S., Nishigaki, Y., Imaki, K., Kurono, M., Hirata, Е 
Hanyu, Т., and Nakazawa, N.: The levels of main urinary 
metabolite of prostaglandin Fi, and F;4 in human subjects 
measured by radioimmunoassay, Prostaglandins 12:181, 
1976. 


13. Cornette, J. C., Harrison, K. L., and Kirton, К. T.: Mea- 
surement of prostaglandin Fos metabolites by radioim- 
munoassay, Prostaglandins 5:155, 1974. 

14. Gréen, K., and Granstrém, E.: Literature data on endog- 
enous levels of prostaglandins in humans measured by 
bioassay, radioimmunoassay and gas chromatography- 
mass spectrometry, in Bergström, S., editor: Prostaglan- 
dins and Fertility Control, ed. 3, Stockholm, 1973, WHO 
Research and Training Centre on Human Reproduction; 
Karolinska Institute, p. 55. 

15. Gréen, K., Bygdeman, M., Toppozada, M., and Wiqvist, 
№.: The role of prostaglandin. Fog in human parturition, 
AM. J. OBSTET. GYNECOL. 120:25, 1974. 

16. Samuelsson, B.: Methods for determination of prosta- 
glandin formation in.man, in Bergstróm, S., éditors: Pros- 

_taglandins and Fertility Control 3, Stockholm, 1973, 
WHO Research and Training Centre on Human Repro- 
duction, Karolinska Institute, p. 37: 

17. Hennam, J. F., Johnson, D. A., Newton, J. R., and Collins, 
W. P.: Radioimmunoassay of prostaglandin Fea in pe- 
ripheral venous plasma from men and women, Prosta- 
glandins 5:531, 1974. s 

18. Kreise, M. J. N. C., Flint, A. P. C., and Turnbull, A. C.: 
Е. prostaglandins in amniotic fluid during pregnancy 
and labour, Br. J. Obstet. Gynaecol. 81:131, 1974: 

19. НШег,.К., Calder, А. A., and Embrey, M. P.: Concen- 
trations-of prostaglandin Fy, in amniotic fluid and plasma 
in spontaneous and induced labours, Br. J. Obstet: 
Gynaecol. 81:257, 1967. í 

20. Karim, S. M. M., and Devlin, J.: Prostaglandin content of 
amniotic fluid during pregnancy and labour, Br. $. 
Obstet. Gynaecol. 74:230, 1967. 

21. Kinoshita, K., Satoh; K., and Sakamoto S.: Biosynthesis of 
prostaglandin in human decidua, amnion, chorion and 
villi, Endocrinol. Jpn..24:343, 1977. 


ROBERT G. STRAUSS, M.D: 
DENNIS DASE, M.D. 
PAUL L. DOERING, M. Э: 


New Orleans, Lowisiana 


dextran to 2-chloroprocaine 


Prolonging paracervical block anesthesia: Addition of . 


Forty parturient women received paracervical block (PCB) anesthetics during labor with 
2-chloroprocaine (2-CP) and epinephrine in either normal.saline or dextran. Thirty-six patients were 
thought to have adequate anesthesia. Nineteen patients who received 2-CP in saline had a mean 

- duration of anesthesia lasting 55.4 min; one fetus developed post-PCB bradycardia. Seventeen 
patients who received 2-CP in dextran had & mean duration of anesthesia lasting 72.7 min; no fetal 
bradycardia was observed following PCB. Neonatal depression, expressed by 1 and 5 min Apgar 
scores below seven, was not observed in either group. The addition of dextran to 2-CP significantly 
prolongs the duration of PCB anesthesia and does not appear to compromise the fetus. The pain 
relief provided by a single PCB with 2-CP in dextran is still relatively short and would not persist 
throughout the active phase of labor in most parturient women. (AM. J. OBSTET. GYNECOL. 


133:891, 1979. ) 


Two MAJOR DRAWBACKS to the use of paracervical 
block (PCB) anesthesia during labor are the limited du- 
ration of pain relief and the considerable incidence 
of fetal bradycardia following a single injection. 2- 
Chloroprocaine (Nesacaine) is associated with a low in- 
cidence of post-PCB fetal bradycardia and appears to 
be the safest local anesthetic for the fetus.” ? Unfortu- 
nately, the pain relief afforded by chloroprocaine 
(2-CP) is relatively brief and reinjections are fr equently 
required during the course of labor. 

The addition of dextran solutions to intercostal 
nerve blocks with lidocaine and marcaine has been re- 
gorted to significantly prolong the duration of anes- 
thesia.* * Although the exact mechanism of prolonga- 
tion is uncertain, dextran has been hypothesized to re- 


duce the rate of systemic absorption either by directly . 


binding the local anesthetic or by drawing interstitial 
fluid into the site of injection. Toxic fetal blood levels of 


From the Departments of Anesthesiology and Obstetrics 
and Gynecology, Tulane University Medical Center and 
University of Florida, Shands Teaching Hospital. 


Received for publication May 12, 1978. 
Revised July 12, 1978. 
Accepted July 19, 1978. 


Reprint réquests: Dr Robert G. Strauss, Assistant 
Professor, Department of Anesthesiology, Tulane 

« University Medical Center, 1430 Tulane Ave., New 
Orleans, Louisiana 70112. 


0002-9378/79/08089 1 +03$90.30/0 © 1979 The C. V. Mosby Co. 


r 


local anesthetic have been implicated as one of the 
causes of fetal bradycardia and acidosis following 
PCB.*1f dextran does in fact slow the diffusion of local 
anesthetics from the injection site, this effect may af- 
ford additional protection to the fetus. 

The purpose of the present study was to determine if 
the addition of dextran 40 to a single PCB with 2-CP 
prolongs the duration of pain relief and reduces the 
incidence of post-PCB fetal bradycardia. 


Material and methods 


Forty parturient women ranging in age from 18 to 
34 and in parity from 0 to 4, who were in active labor (4 
to 7 cm dilatation) at term, were studied. Continuous 
fetal heart rate (FHR) monitoring by either external 
ultrasonic transducer or fetal scalp electrode was initi- 
ated at least 15 min prior to PCB and continued until 
delivery. The initial FHR tracing was examined to 
exclude any patient whose fetus demonstrated decel- 
erations, lack of beat-to-beat variability, or abnormal 
baseline rates. The study protocol was explained and 
written consent obtained prior to PCB. 

Twenty vials containing 20 ml of dextran 40 in nor- 
mal saline (Rheomacrodex*) and 1:200,000 epineph- 
rine and 20 vials containing normal saline and 
1:200,000 epinephrine were previously prepared and 


*Pharmacia. 
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Table I. Duration of anesthesia during labor 
following PCB 





2-CP-epinephrine 
in saline (n* = 19) 


2-CP-epinephrine 
in dextran (n = 17) 


Mean duration of 55.4 72.7 
pain-relief (min) 

S.D. (min) . ` 168 20.8 

Range (min) 35-89 35-107 

t ` 2.31 

р . «0.05 


*n = number of women. 


assigned sequential numbers according to a table of 
random numbers. Immediately prior to PCB, the con- 
tents of the vial to be used were mixed with. 20 ml of 396 
chloroprocaine. The obstetricians who prepared and 
administered the PCBs and evaluated the duration of 
anesthesia were unaware of the content of the vials. 
PCB was administered in a uniform manner by inject- 
ing 5 ml of the mixture into four sites in the vaginal 
fornices: in the 4 and 5 o'clock positions on the left.and 
in the 7 and 8 o'clock positions on the right (total vol- 
ume, 20 ml of 1.596 2-CP with 1:400,000 epinephrine). 


Subjects were initially questioned concerning pain , 


relief 15 min following PCB. Patients who stated that 
uterine contractions were experienced as painless or 
only mildly painful were considered to have adequate 
PCB anesthesia. Patients who reported moderate to se- 
vere pain or one-sided pain during contractions were 
considered to have inadequate PCB anesthesia. Each 
patient was instructed to inform her nurse or obstetri- 
cian when the initial pain returned and was specifically 
evaluated at 15 min intervals. 

Continuous FHR and uterine activity (external toco- 
dynometer) were recorded on Corometrics 1011 fetal 
monitors. Post-PCB bradycardia was defined as a de- 
crease in FHR of 10 to 20 bpm below baseline (mild) or 
greater than 20 bpm below baseline (severe) which was 
sustained for greater than 30 sec and which occurred. 
during the first 30 min following PCB. 

The infant's condition at birth was assessed by the 
obstetrician who assigned the Apgar scores at 1 and 
5 min. 


Results 


` Adequacy and duration of PCB anesthesia. A total 
of 36 subjects were judged to have adequate PCB anes- 
thesia 15 min following PCB. Three subjects who re- 
ceived dextran reported inadequate pain relief, and 
two of these experienced no pain relief on the right 
side. One patient in the saline group experienced no 
pain relief following PCB. EHE overall success rate was 
90% (36/40). 
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The duration of pain relief reported by the 36 sub- 
jects who had adequate PCB anesthesia is summarized 
in Table I. The 19 subjects who received adequate PCB 
anesthesia with 2-CP—epinephrine in saline reportéd a 


- mean duration of pain relief of 55.4 min. The 17 sub* 


jects receiving adequate PCB anesthesia with 2-CP- 
epinephrine in dextran reported a mean duration of 
pain relief of 72.7 min. The difference in mean dura- 


- tion of anesthesia observed between the two groups was 


significant at the 0.05 confidence level (Student's t test). 

Two subjects in the dextran PCB group who were 
Gelivered at 80 and 94 min following PCB reported no 
pain from uterine contractions at the time of delivery. 


` PCB anesthesia ended prior to delivery in 34 subjects 


who were delivered between 78 and 273 min following 
PCB. 

FHR changes. A severe deceleration in FHR was ob- 
served in one fetus 2 min after PCB with 2-CP- 
epinephrine in saline. FHR decreased from a baseline 
of 180 to 135 toa minimum of 90 bpm for 3 min before 
returning to baseline. Following recovery, the fetus de- 
veloped a pattern of mild late decelerations. Fetal scalp 
capillary pH was 7.26. After the mother was turned to 
the left side and supplemental oxygen was adminis- 
tered, the FHR pattern returned. to normal. A 3,190 
gram infant was delivered spontaneously 90 min after 
PCB. Apgar scores at 1 and 5 min were 9 and 9. 

There were no other cases of bradycardia or periodic 
FHR decelerations observed in the first 30 min follow- 
ing PCB. There were several cases of mild early and 
mild variable decelerations which occurred later in the 
course of labor. All infants were delivered spontane- 
ously or by elective low forceps. The birth weights in 
both groups were comparable, ranging between 2,660 
and 3,720 grams. All Apgar scores at 1 min were be- 
tween 7 and 9; all Apgar scores at 5 min were 9 or 10. 


Comment 


The relatively short duration of anesthesia observed 
in the present study is in general agreement with pre- 
vious reports of 2-CP. Freeman and Arnold,' employ- 
ing 12 ml of 1% 2-CP with 1:200,000 epinephrine, 
observed a mean duration of anesthesia of 72 min fol- 
lowing a single PCB injection. Weiss and associates,” 
employing 20 ml of 2.0% 2-CP without epinephrine, 
reported an even shorter duration of 38.9 min. In the 
present study, the addition of dextran to 2-CP in- 
creased the duration of anesthesia by approximately 
30%; however, an average duration of only 73 min 
following a single PCB is still relatively short and would 
not provide anesthesia throughout the'active phase of 
labor for most parturient women. Although-no fetal 


bradycardia was observed following PCB with 2- CP in А 
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dextran, there was no significant difference in the in- 
cidence of post-PCB bradycardia between the two 
groups studied. The present findings confirm the rela- 
tivé safety of 2-CP for the fetus. The low incidence of 
‘post-PCB bradycardia observed was probably related to 
careful patient selection as well as the use of 2-CP.9 
The previous studies of intercostal nerve blocks with 
dextran-local anesthetic mixtures reported far more 
dramatic prolongations of anesthesia than that ob- 
served in the present study of PCB. Loder’ reported 
that the addition of dextran prolonged anesthesia to at 


least 8 hr. Kaplan and associates? reported that the ad- . 


dition of dextran to bupivacaine resulted in, 36 hr of 
anesthesia, a threefold increase over that obtained with 
bupivacaine alone. The failure to achieve a comparable 
prolongation of PCB anesthesia with 2-CP may be re- 
lated to the increased vascularity of the paracervical 
tissues or to a lower affinity of dextran for 2-CP. 


Prolonging paracervical block 893 


The ideal local anesthetic for PCB during labor 


should provide several hours of anesthesia 'and not ' 


compromise the uteroplacental or fetal circulation. Un- 
fortunately, there appears to be a rough correlation 
between anesthetic duration and fetal toxicity for the 
local anesthetics currently available. The vasoconstrict- 
ive properties of the longer-acting local anesthetics 
impair uteroplacental perfusion both by decreasing 
uterine artery flow and by increasing myometrial to- 
nus. Dextran itself possesses no local anestLetic 
próperties and appears capable of prolonging the ef- 
fects of local anesthetics without causing additional 
compromise to the fetus. While the combination of 
dextran and 2-CP does not fulfill the criteria of an ideal 
anesthetic for PCB, the addition of dextran to longer- 
acting amide anesthetics may provide a more satisfac- 
tory alternative. 





REFERENCES 


I. Freeman, D. W., and Arnold, N. I.: Paracervical block 
with low doses of chloroprocaine, J. A. M. A. 231:56, 
1975. 

2. Weiss, R. R., Nathauson, Н. G., Tehrani, M. R., et al: 
Paracervical block with 2-chloroprocaine, Anesth. Analg. 
56:709, 1977. 

· Loder, К. E.: A long-acting local anaesthetic solution for 
the relief of pain after thoracotomy, Thorax 17: 375, 
1962. 

4. Kaplan, J. A., Miller, E. D., and Gallagher, E. G.: Post- 
operative analgesia for thoracotomy patients, Anesth. 
Analg. 54:773, 1975. 

5. Teramo, K.: Effect of obstetrical paracervical blockade on 
the fetus, Acta. Obstet. Gynecol. Scand. 51 (Suppl. 16):1, 
1972. 

6. Goodlin, R. C., Crocker, K.; and Haesslew, Н. C.: Post- 
paracervical block bradycardia: Its prediction and pre- 
ventability, AM. J. OBSTET. GyNECOL. 125:665, 1976. 


са 


7. Greiss, Е. C., Jr., Still, J., and Anderson, S. G.: Effects of 
local anesthetics on the uterine vasculatures and myome- 
trium, Ам. J. OBSTET. GYNECOL. 124:895, 1976. 

8. Ralston, D. H.,.and Shnider, S. M.: The fetal and 
neonatal effects of regional anesthesia in obstetrics, Anes- 
thesiology 48:34, 1978. 

9. Joyce, T. H., Nestor, A., and Kuchling, A.: The effects of 
local anesthetics on gravid human uterine artery strips in 
vitro. Presented at the Annual Meeting of the Amer:cari 
Society of Anesthesiologists, San Francisco, 1976, pp. 
297-298. (Abst.) 

10. Munson, E. S., and Embro, W. J.: Lidocaine, monoethyl- 
glycinexylidide and isolated human uterine muscle. Pre- 
sented at the Annual Meeting of the American Society 
of Anesthesiologists, New Orleans, 1977, pp. 297-298. 
(Abst.) | 

11. Chinn, M. A., and Wirjoatmadja, К. I.: Prolonging local 
anesthesia, Lancet 2:835, 1967. 


Changes in human amniotic fluid 
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In an effort to understand the biochemical changes responsible for the decreased incidence of 
neonatal RDS observed in premature infants delivered after maternal glucocorticoid therapy we 
have compared quantitative changes in L/S ratio and qualitative changes in dipalmitoy] lecithin in 
serial amniotic fluid samples from 20 pregnant women treated with betamethasone and 11 patients 
who had repeated amniocentesis at similar gestational age but did not receive glucocorticoids. Initial 
L/S ratio values were not significantly different between treated (1.24 + 0.24 [S.D.]) and control 
(1.09 + 0.29 [S.D.]) groups but the values obtained within 1 week after therapy. (1.49 + 0.21 [S.D.]) 
were significantly higher (t = 3.8; p < 0.01) than those obtained after a similar period in the 
untreated group (1.24 + 0. 29 [S.D.]). However, only one of the treated patients reached a mature . 
L/S ratio (2.0 or more). Simultaneously, 10 of 17 treated patients exhibited increases in the amount 
of dipalmitoy! lecithin within the first week after treatment, whereas no change was detected in serial 
samples from six control patients (p = 0.016). These results indicate that qualitative changes in 
amniotic fluid lecithin composition are a part of the fetal response to glucocorticoids which may be 
responsible for the decreased incidence of RDS observed after treatment. (AM. J. OBSTET. 


" GYNECOL. 133: 894, 1979) 


e 


LIGGINS AND HOWIE! reported in 1972, a significant 
decrease in the incidence of respiratory distress syn- 


drome (RDS) in infants under 32 weeks’ gestation. 


whose mothers received betamethasone for at least 24 
hours before delivery. It was expected that this clinical 
finding would correlate with changes in amniotic fluid 
lecithin/sphingomyelin (L/S) ratio which is the most ac- 
curate available index of fetal pulmonary maturity. 
However, discrepant results have been reported by dif- 
ferent investigators: some studies?-4 have shown small 
or inconsistant changes of the L/S ratio in glucocor- 
ticoid-treated patients observed before and after medi- 
cation; others? 7 have shown elevation of this index to 
mature levels following treatment. In this study we 
have investigated the quantitative changes occurring in 
the L/S ratio after administration of betamethasone to 
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the mother and simultaneously evaluated the possibil- 
ity that the medication induces variations in the quali- 
tative composition of amniotic fluid lecithin by using a 
method? which specifically detects that fraction of the 
phospholipid containing palmitic acid in the alpha and 
beta Вонр 


Methods 


We studied 31 pregnant women, all between 28 and 
32 weeks' gestation by clinical estimation and ultrasonic 
cephalometry. In 20 patients (treated group) in whom 
induction of fetal lung maturation was considered de- 
sirable in view of fetal or maternal complication, trans- 
abdominal amniocentesis was carried out before the 
administration of betamethasone (12 mg intramus- 
cularly on each of two consecutive days, 6 mg as rapidly 
acting disodium phosphate and 6 mg as long acting 
acetate) and after sonographic placental localization. 
The amniocentesis was repeated 3 to 7 days after the 
initial doses of medication. In seven patients, a third - 
amniocentesis was performed between 8 and 14 days 
after treatment. The patients were hospitalized and 
gave their informed consent to the trial of glucocorti- 
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Table I. Characteristics of betamethasone-treated patients 


Weeks of gestation. ` 
me 








‘Clinical diagnosis 


1 Chronic renal disease 
2 Premature labor 30 . 77 40 
3  Rlisoimmunization 30 ' 88 
-4 — Rhisoirmuniation 29 ' 35 
5 Suspected IUGR* . 32 35 
6 Premature labor 27:29 37 
7 Placenta previa 32 $7 
8 Twin pregnancy 30 34 
: . Prematurelabor : 30 . 34 
9 Class "C" diabetic 80 . 81 
Suspected IUGR 
10  Focalglomerulonephritis ` 31. 32 
1] Twin pregnancy 31 34 
' Premature labor 81 34 
12  Rhisoimmunization | 31 33 
“13 Premature labor -31 35 
14 : Premature labor 32 37 
15 Premature labor : 81 36 
16 Class “F” diabetic . 29 . 86 
17 Severe pre-eclampsia 28 29 
. Twin pregnancy 28 29. 
18 . Nephrotic'syndrome 31 33 · 
Pre-eclampsia UC | 
19 Chronic hypertension 28 . 85" 
20 | Nephrotic syndrome 28 30 


Pre-eclampsia 
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Apgar 
score 


(1-5 min) 





| Other 


2,070 8/9 SGA* 

3,070 8/9 e 2 E ng 

2,770 ` 9/9 Required exchange transfusion 

2,640 4/7 Required exchange transfusion 

2,270 8/9 SGA infant 

2,748 . 6/9 — 

2,880 9/9 = 
- 1,842 8/9 .- Amniocentesis done only in Twin A 
. 1,880 99 =. i | 

1,500 :38* SGA; multiple congenital defects; died 

1 420 7/8: SGA 

Macerated still- . Fetal transfusion syndrome 

born (Twin A) 

.2,510 9/10' Amniocentesis done only in Twin B 

2,104 9/9 — 

2,100 9/9 SGA. 

2,450 9/9 SGA 

2,00. 8/10 

3,240 8/9 LGA* 

1,620 5/8 Amniocentesis done only in Twin A 
- 1,300 719 — 

2,168 3/9 — 

2,720 . 7/8 — 

SGA : 


980 7/9. 


*Abbreviations: SGA, small for gestational age; LGA, large for gestational age; IUGR, intrauterine growth retardation. 


coid therapy for preventing neonatal RDS.’ Some ` 


characteristics of the treated group are shown in Table 
I. Eleven patients (control group), all with Rh isoim- 
munization, had repeated amniocentesis at gestational 
age similar to that of the treated group as a part of the 
evaluation of their disease process, and did not receive 
glucocorticoids during the period of observation. Six of 
the control group patients had progressive decrease in 
the bilirubin content of the liquor in subsequent am- 
niocentesis and were delivered at térm of infants with- 


' qut hemolytic disease. The other five patients had early 


delivery of infants with moderate (three cases) to severe 
(two cases) erythroblastosis. No fetal or maternal com- 
plications occurred as a result of amniocentesis. | 

The атпїойс fluid samples were immediately cen- 
trifuged at 1,200 x g and the supernatant fluid was 
analyzed in duplicate for L/S ratio according to the 
method of Gluck and associates? The individual per- 
forming the. amniotic fluid analysis (L. W. J.) did not 


know whether or not glucocorticoid treatment had ' 
been given to the patients. In this institution an L/S | 


ratio 22.0 has been found to correspond to. fetal lung 
maturation and absence of RDS in 95:296 of more than 


1,000 cases analyzed i in the past 4 years. The coefficient 


of variation of the method is 10.3%. 
Sequential samples from 23 patients (17 treated and 


-six control) were also analyzed for the presence of di-- 


palmitoyl lecithin in the amniotic fluid according to the 


method described by Johnson. Briefly; the method 


consists of a chloroform-methanol extraction of the 
fluid followed by oxidation of the double bonds of the 
unsaturated fatty acids present in the extract with peri- 
odic acid and potassium . permangariate. The lecithin 
fraction containing saturated fatty acids will be resis- 
tant to oxidation and will appear às an easily recogniz- 
able spot in thin-layer chromatograms developed with 
iodine. Gas chromatography analysis of the spot shows 
it to be formed almost exclusively (93.5%) by dipalmi- 
toyl lecithin. The results of this analysis were expressed 
in the following way: if dipalmitoyl lecithin was unde- 


' tectable in the chromatographic plate, the test was 


called negative (—), the presence of.a small and weak 
chromatographic spot was called “trace,” and the pres-. 
ence of a well-defined, dense chromatographic spot 


was called positive(+). 


At delivery, the infant’s weight-gestational age rela- 
tionship was assessed by a pediatrician using the scale 
of Lubchenco and associates. '° Statistical significance of 
the differences in L/S ratio values obtained before and 
after betamethasone treatment was calculated with the 
use of Studerit's two-tailed t test. The significance of 
the difference observed between treated and untreated 


+ 


896 es. Pineda, and Johnson 


CONTROL TREATED 


US RATIO 





One 
Week 


Two. 
Weeks 


Initial 
Value 


Initial One Two 


Value Week Weeks 


Fig. 1. L/S ratio values for betamethasone-treated and control 
patients. There are only 18 values plotted in the graph corre- 
sponding to treated patients because two of them had equal 


L/S ratios of 1.1 and 1.3 and another two equal values of 1.1 


and 1.6 before and within 1 week after treatment. 


patients with respect to the dipalmitoyl lecithin content ' 


of the amniotic fluid was analyzed by Fisher's exact 
probability test. 


Results 


Changes in L/S ratio. The changes in amniotic fluid 
.L/S ratio in treated and control patients are shown in 
Fig. 1. The mean L/S ratio was 1.24 (S.D. = 0.24) for 
the treated group and 1.09 (S.D. = 0.29) for the con- 
trol subjects and these values were not significantly dif- 
ferent. The mean L/S ratio obtained within 1 week 
after therapy in the treated group was 1.49 (S.D. = 
0.25) and this value was significantly different (p « 
0.01) from that obtained after a similar period in the 
control group (mean = 1.24, S.D. = 0.29) as well as 
from the pretreatment value. The statistical signif- 
icance of the difference persisted when eight treated 
and eight untreated patients were artificially paired on 
the basis of their initial L/S ratio value (paired "t" = 
3.18, p « 0.02). The mean L/S ratio obtained in the 
samples drawn 8 to 14 days after treatment was 1.6 
(S.D. = 0.32), a value which was significantly different 
(p < 0.01) from that obtained after a similar period in 
the control group (mean = 1.17; S.D. = 0.13) but was 
not significantly different from that obtained 8 to 6 
days after initiation of therapy. | 

Despite the existance of a statistically significant dif- 
ference in L/S ratio between treated and control pa- 
tients, the elevation in L/S ratio was modest and only 
one of the 20 treated patients reached a mature L/S 
ratio (2.0 or more) within 1 week after treatment. None 
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Table II. Changes in amniotic fluid 


dipalmitoyl lecithin : . 
Мо. value 3 to 7 days 8 to 14 days. 
Treated patients: | 

1 (=) (=) (=) 
2 (—) (=) 
3 (-) (-) (+) 
4 (—) Trace 
5 Trace (+) 
6 (-) (-) (-) 
7 (—) (~) 
8 (-) Trace 
11 (—) Trace 
12 Trace (+) 
13 (=) (+) | 
14 (—) ‘Trace (+) 
15 (Xs (+) 
16 Trace Trace 
17 Trace (+) 
18 Trace Trace (+) 
19 Trace (+) 
Untreated patients: 
1 (—) (—) (—) 
2 (=) (-) 
3 (-) (=) (=) 
4 Trace Trace 
І 5 Trace Trace - 
6 C) (7) (-) 


of the control patients reached a mature L/S ratio dur- 
ing the 2 week period of observation. ae 

Changes in dipalmitoyl lecithin. The amount of 
fluid obtained by amniocentesis allowed the study of 
sequential changes in dipalmitoyl lecithin in only 17 
treated and six untreated patients. Twelve of the 17 
treated patients exhibited changes after betamethasone 
treatment., In four patients it went from negative to 
positive; in the remaining five it went from "trace" to 
positive. The change occurred between 3 to 7 days 
after betamethasone administration in 10 patients and 
between 8 to 14 days in two patients, Two of the pa- 
tients exhibiting change within the first week had the 
amniocentesis repeated within the second week and the 
change persisted and became more marked (Table II). 
No change in the amount of dipalmitoyl lecithin was 
observed in the analysis of serial samples of amniotic 
fluid from six control patients (five of them being de- 
livered of unaffected babies and one of an infant with 
moderate hemolytic disease). The difference observed 
in the amount of dipalmitoyl lecithin in the amniotic 
fluid between treated and untreated patients was 
statistically significant (p = 0.016). 

There was no clear correlation between changes in 
L/S ratio and changes in lecithin composition in the 
treated. group. In general, the changes in dipalmitoyl 
lecithin were parallel to the increases in L/S ratio but in 
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the five cases where no change in dipalmitoyl lecithin 
was«detected after betamethasone therapy there was 
also a modest elevation of the L/S ratio. - 

Fetal outcome. There were 35 infants (34 livebirth, 
ohe stillbirth) produced from the 31 pregnancies 
under study. The mean birth weight for the treated 
group was 2,220 grams, with a range from 930 grams 
to 3,240 grams in the 22 infants alive at birth. The 
stillborn infant was the product of a twin gestation with 
fetal transfusion syndrome. Thirteen of the 22 liveborn 
infants had a birth weight below 2,500 grams (Table I) 
and six of them were classified as premature and small 
for gestational age by neonatal evaluation. The mean 
birth weight in the 12 infants from.the control group 
was 2,72] grams, with a range from 1,790 to 3,600 
grams. The difference in birth weight between treated 
and untreated patients was the result of there being a 
larger number of infants in the control group (five) 
than in the treated group (two) weighing more than 
3,000 grams at birth. One of the control group infants 
required intrauterine transfusions and four more re- 
quired exchange transfusions and/or phototherapy 
after birth. n ` 

None of the 34 liveborn infants developed RDS. 
However, no conclusion about the effect of betameth- 
asone in preventing RDS can be inferred from the pres- 
ent study since only five of the betamethasone-treated 
infants were delivered within 1 week after therapy. 
One of these newborn infants delivered within 1 week 
after treatment was the product of an insulin-requiring 
diabetic gestation and died of postoperative complica- 
tions after surgical correction of a large omphalocele. 


Comment 


This study shows that a modest but statistically sig- 
nificant elevation in amniotic fluid L/S ratio follows 
therapy when betamethasone-treated patients are 
compared with control subjects of similar gestational 
age, with only one of 20 patients reaching an elevation 
in L/S ratio indicative of fetal pulmonary maturity. 
This disappointing biochemical response to glucocor- 
ticoid therapy is perhaps further magnified if it is con- 
sidered that eight of the 20 treated patients exhibited 
complications of pregnancy which cause enhancement 
of fetal tung maturation. Thus, the results are similar 
to those obtained by Liggins and Howie, Caritis, 
Mueller-Heuback, and Edelstone,?? and Ekelund and 
associates,* and discrepant from the data of Caspi and 
associates? 9 and Zuspan, Cordero, and Semchyshyn.’ 
Most probably the variance in observed changes in the 
L/S ratio result from the pharmacologic response of 
the fetus to different glucocorticoids: betamethasone 


. 


_ Changes in L/S ratio and dipalmitoyl lecithin after betamethasone ; 897 


was used in all studies showing a modest or poor effect 
of the drug upon the L/S ratio whereas dexamethasone 
or hydrocortisone was used in those investigations 
demonstrating a positive effect. This hypothesis is sup- 
ported by the work of Whitt and associates!! who found 
significant differences in the fetal responses to beta- 
methasone and cortisol as assessed by their ability to 
suppress unconjugated estriol production, and by the 
work of Block, Kling, and Crosby, who found sig- 
nificant differences in the ability of different glucocor- 
ticoids to prevent neonatal RDS. i 

Since the elevation observed in L/S ratio after beta- 
methasone treatment did not reach mature levels a dif- 
ferent explanation is necessary in order to understand 
the decreased incidence of RDS observed by Liggins 
and Howie! in premature infants delivered within 1 
week after treatment. This question was addressed in 
this investigation by exploring the possibility that quali- 
tative changes in lecithin composition could occur after 
betamethasone treatment and account for the clinical 
results of therapy. As shown in Table II, it was found 
that dipalmitoyl lecithin appeared or increased in 
amount within the lecithin bulk after glucocorticoid 
treatment in 12 of 17 patients, whereas no variation 
was observed in serial samples from six patients who 
did not receive the medication. This finding indicates 
that qualitative changes in amniotic fluid lecithin com- 
position are a part of the fetal response to glucocor-. 
ticoid therapy. The potential significance of this 
finding as an explanation for the decrease incidence of 
RDS observed! after glucocorticoid treatment is in- 
creased by other investigations which showed that 
changes in amniotic fluid lecithin composition with a 
predominance of saturated vs. unsaturated fatty acids 
occur at the time the fetal lung is biochemically ma- 
ture!*-? and are predictive of the occurrence of RDS in 
normal? and complicated! pregnancies. Furthermore, 
Smith, Torday, and Giroud'® have shown that cultured 
fetal rabbit lung cells dramatically increase the incor- 
poration of palmitic acid into lecithin in the presence of 
cortisol and Ekelund, Arvidson, and Asted'® have 
found an increase in the palmitic acid content of am- 
niotic fluid lecithin concomitant with increasing L/S 
ratio in betamethasone-treated patients. 

The occurrence of qualitative changes in lecithin 
composition in only 10 of 17 treated patients (70.5%) is 
not surprising. Although administration of betameth- 
asone causes a decrease in the incidence of neonatal 
RDS, a significant number of patients show no re- 
sponse to therapy. It is tempting to speculate that the 
treatment failures occur in those infants who do not 
show qualitative changes in lecithin composition. 


898 | Arias, Pineda, and Johnson 
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NEW IMPROVED PRENATAL 
VITAMIN AND MINERAL 

: FORMULA! 

~ Now contains 50 mg dioctyl 
sodium sulfosuccinate, 
25 mg zinc and 100 mg 
magnesium— for improved 
patient care. 


In each re 
Vitamin / 
Vitamin £ 
Vitamin: 

Vitamin B 
Vitamin E 
Vitamin E 
Vitamin Е 
(cyanocol 
Folic Acic 
Nicotinar 
Vitamin E 
(dl-alpha: 
Calcium ( 
lodine (as 


Natafort Filmseal* Tablets also provide important 

И antianemia factors: iron and folic acid 

И calcium and an increased amount of vitamin C NO p Л e ya 

О B-complex vitamins: vitamins B1, Вг, Bs, RU -» E Mines 
increased amounts of B42 and niacinamide — Д 4 " end 


О other vitamins and minerals to help supply: 
* your patient's nutritional needs during 
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" '- hji | i ultra.” “ound 


(being called a 


“vital diagnostic tool- : 
in obstetrics”? 


Because it enables you to 


see inside the uterus. 


With the ADR Real-Time Scanner, you can 
not only see the fetus, you can see it moving, 
see the fetal heart beating as early as eight 
weeks’ gestation. 

ADR's high-resolution image helps you 
“assess fetal presentation, localize the placenta, 
confirm suspected multiple pregnancies or 
incomplete abortion, measure BPD's or 
crown-rump lengths to estimate gestational 
age. And when amnio- 
centesis or intrauterine 
transfusion is required, the 
ADR Scanner helps you 
determine the site, and 
guide insertion of the 
needle to increase 
the efficiency and 
safety of the procedure. 

Physicians in more 
than 500 hospitals and 
private practices are 
using the ADR Scanner 
daily in these and other 
important decisions. 
And their patients are 
reassured by seeing 
thefr babies, too. 












1. 81-mm. BPD confirms 33-week gestation. Case history: On bimanual 
examination, patient feels large for dates. Ultrasound measurement of 
BPD confirms that gestational age is compatible with menstrual history. 


2. Scan verifies posterior placenta previa, 31-week gestation. Case 
history: Patient admitted to hospital with heavy vaginal bleeding. 
Ultrasound scan confirms diagnosis of posterior placenta previa. 


3. Real-time scan demonstrates viable fetus and two masses. Case 
history: Patient with history of uterine fibroids was first scanned after 
a positive pregnancy test. Real time demonstrates viable 10-week 
gestation and two masses: uterine fibroid and corpus luteum cyst 

4. Serial sonography monitors cyst. Case history: Bimanual examination 
detects mass in patient following positive pregnancy test. Ultrasound 

' revealed 14-week fetus and very large corpus luteum cyst. 

Subsequent scans demonstrated gradual decrease in size of cyst. 

eS ams да аЬ РУ Ee E a ee ee ар. ачыра ЗЫ 


*Qu@enan, J.T., Contemp. Ob. Gyn. 9:10, March 1977. 


ADR Ultrasound has far more clinical 
and technological experience than anyone nn 
else in our field, so you can be assured of 
proven reliability and the latest advances in 
image quality and convenience, such as 
electronic calipers, digital freeze-frame and 
automatic photo control. Our portable scanners 
are easy to operate and economical, too. 
Hands-on training courses are available 
through ADR's education department and 
regional medical centers. 


See for yourself 


But you don't have to believe us—let us 
show you. Return the coupon today—or call 
toll-free (800) 528-1447— for more information, 
a video tape presentation, or to arrange for 
a demonstration in your office. 

While you're at it, 
ask us for the 
names of ADR 
customers 
in your area 
—they'll tell 
you why they 
consider the 
ADR Scanner 
a "vital diag- 
nostic tool.” * 


ADR uttrasounp 


2224 South Priest Drive, Tempe, AZ 85282, (602) 968-7401 


[| 

I 

[| 

I 

1 Gentlemen: 

| O Contact me to schedule a clinical demonstration 

| Please send: 

12 Additional information on the ADR Ultrasound Real-Time Scanner. 
Your video tape presentation. 

1 O The name of an ADR customer in my area. 
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a Major Brea through ; 
_ from Sandoz Research ! 


Parlodel ` 


TABLETS, 2.5 mg. 





(bromocriptine mesylate) | 


The first clinically useful 
dopamine receptor agonist 


Dosage and Administration 

e Start with one 2.5-mg tablet with the evening 
meal for three days; increase to one tablet with 
food in the morning and in the evening on the 
fourth day. The therapeutic dosage is one tablet 
two or three times daily with meals. 


* |f adverse effects occur, temporarily reduce 
dosage. 

• Duration of treatment should not exceed six 
months. 


* If pregnancy occurs, treatment should be 
discontinued immediately. 





• For further details, including information on 
contraception and pregnancy tests, please see 
Brief Summary. 


Contraindications: Sensitivity to any ergot alkaloids. Ы 
Warnings: Since hyperprolactinemia with amenorrhea/galactorrhea has 
been found in patients with pituitary tumors (Forbes-Albright syn- 
drome), a complete evaluation of the sella turcica is advisable before 
treatment with Parlodel* (bromocriptine mesylate). Although Parlodeb 
therapy will effectively lower plasma levels of prolactin in patients with 
pituitary tumors, this does not obviate the necessity of radiotherapy or 
surgical procedures where appropriate. If pregnancy occurs, treatment 
should be discontinued immediately; safe use has not been dem- , 
onstrated in pregnancy. Should not be administered to nursing mothers. 
Safety and efficacy have not been established in children under age 15» * 
Although the incidence of congenital malformations and spontaneous 
abortions reported in human studies does not exceed that generally re- 
ported for such occurrences in the population at large, the tetal number "= 


| i mimics the action of dopamine at the receptor sites — 
poterit inhibitor of prolactin secretion | 


~ indicated in amenorrhea/galactorrhea associated 
with hyperprolactinemia* 


Clinical effectiveness in amenorrhea/galactorrhea : 
associated with hyperprolactinemia* E 


Parlodel therapy was studied in 210 patients * OVERALL CLINICAL EFFECTIVENESS 
with amenorrhea/galactorrhea associated with 63% of 187 patients experienced reinitiation of 
hyperprolactinemia* of whom 187 were evaluated menses and at least 75% reduction in galac- 
for efficacy. In light of the usual findings with torrhea; 47% had both reinitiation of menses and 
previously available therapies, the response to complete cessation of milk secretion. 

* Parlodel* (bromocriptine mesylate) was 


impressive. • CORRELATION OF CLINICAL RESPONSE 
e WITH REDUCTION IN PROLACTIN LEVELS 
e CLINICAL IMPROVEMENT IN AMENORRHEA Improvement markedly correlated with reduction 
Reinitiation of menses (or pregnancy without in serum prolactin levels. Maximum reduction of 
first having menses?) was reported by 80% of prolactin levels was achieved within the first four 
187 patients after an average treatment time ої weeks of therapy, and reduced levels were main- 
5.7 weeks. tained throughout therapy. 


* CLINICAL IMPROVEMENT IN GALACTORRHEA 
76% of 187 patients experienced clinically signifi- — 2m 
cant — 75% ог greater —reduction іп galactorrhea, "in the absence of demonstrable pituitary tumor. Not 
and 58% experienced complete cessation of milk ^ indicated in patients Wa poene UN aper ына 
secretion. The treatment time required for 75% "Sen pregnancy not demonstrated. Thus, not indi- 
! cated in the management of infertility. 
reduction was 6.4 weeks, and that for complete ^ tParlodel (bromocriptine mesylate) is not indicated in 
cessation was 12.7 weeks. the management of infertility. 


Stylized rendition 
ofthe hypothalamus 
and the pituitary 





©1978 Sandoz, inc 





of pregnancies reported is an insufficient sample in which to detect any tinued in approximately 6% of patients because of adverse effects. 
given birth defect; extrapolation of these data to a greater patient popu- These in decreasing order of frequency are nausea 51%, headache 


lation would be statistically invalid. 18%, dizziness 16%, fatigue 8%, abdominal cramps 7%, lighthead- 
Precautions: Since treatment may result in restoration of fertility, pa- edness 6%, vomiting 5%, nasal congestion 5%, constipation 3% and 
tients should be required to use contraceptive measures, other һап the diarrhea 3%. A slight hypotensive effect may accompany Parlodel? 
, oral contraceptives, during treatment; however, since patients often (bromocriptine mesylate) treatment. The occurrence of adverse reac- 
ignore this recommendation and since pregnancy may occur prior to tions may be lessened by temporarily reducing dosage to one-half tablet 
reinitiation of menses, as an additional precaution, a pregnancy testis — two to three times daily. 
recommended at least every four weeks during the amenorrheic period Dosage and Administration: The therapeutic dosage is one 2.5-mg tab- " 
* and, once menses are reinitiated, every time a patient misses a men- let, two or three times daily, with meals. Duration of treatment should 
strual period. Parlodel* (bromocriptine mesylate) therapy has been not exceed six months. It is recommended that treatment commence 


demonstrated to be effective in the short-term management of with one tablet daily, increasing to a therapeutic dosage within the first 
amenorrhea/galactorrhea only. Data are not available on the safety ог week, to reduce the possibility of adverse reactions. t 
effectiveness of its use in long-term continuous dosage, or in patients How Supplied: Tablets, 2.5 mg, in packages of 30. 
given repeated courses of treatment following recurrence of amenorrhea/ А 
* e galactorrhea after initial treatment. Recurrence rates are reportedly Before prescribing or administering, see package insert for 
very high, ranging from 70% to 80% in domestic and foreign studies. full product information. 
Adverse Reactions: The incidence of adverse effects is quite high (68%) soz8.150n SANDOZ 
» * but these are generally mild to moderate in degree. Therapy was discon- SANDOZ PHARMACEUTICALS, EAST HANOVER, N.J. 07934 








-  . Feosol. 
Because stomachs - 


arent 
made of iron. 





Feosol Spansule Capsules provide ferrous sulfate— iron 
in its most efficient (bivalent) form. Without extraneous 
minerals and vitamins. The iron is divided among coated 
pellets that disperse in the upper GI tract. The result is 
minimal stomach distress, hence fewer skipped doses. 
And studies* show that iron from Spansule Capsules is 
absorbed as completely as iron from solution. 

Feosol. The brand of iron therapy most often recom- 
mended by physicians for iron deficiency 
and iron-deficiency anemia. Ask your 
Smith Kline & French Representative for 
samples. 


Controlled-release pellets are designed to disperse 
the iron in the upper GI tract to minimize stomach distress. 


*Data on file, Professional Products Division. 


Feosol 


Spansule? Capsules 


Pure and simply #1. 


Feosol Spansule Capsules, bottles of 30 
Feosol Tablets, bottles of 100 
Feosol Elixir, bottles of 12 fl. oz. 
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. . T-vaginitis effectiveness T 


kills all three pathogens that usually cause infectious vaginitis— 
: monilia, Trichomonas and Haemophilus vaginalis 3 


. The бгоад*зресігит microbicidal action 

` of BETADINE Microbicides kills all three 
pathogens that usually cause infectious 
vaginitis—monilia, Trichomonas and 
Haemophilus vaginalis. Agents that are 
aimed against only one specific pathogen 
may encourage emergence of others— 
but BETADINE Microbicides Vaginitis 
Regimen effectively attacks both single 
and mixed infections. 


Effective, yet gentle 

BETADINE Microbicides maintain micro- 
bicidal action in the presence of blood, 
serum and vaginal secretions. They are 
virtually nonirritating to vaginal mucosa 
and do not stain skin and natural fabrics. 


Easy-to-follow regimen 


In the office, swab the cervix and vulvo- 
vaginal area with BETADINE Solution 

- which is promptly and decisively micro- 
bicidal. Prescribe BETADINE Vaginal Gel* 
(povidone-iodine), one applicatorful of 
which is to be inserted each night, followed 
the next morning by BETADINE Douche 
in therapeutic concentration. After two 
weeks of therapy, the patient may be 
instructed to return for an office visit. In 
more resistant cases, the regimen may 
be continued through 1 or 2 cycles, 
if necessary. 


po == н 


*BETADINE Vaginal Gel (povidone-iodine) has been 
evaluated as possibly effective for use in the management 
of Trichomonas vaginalis vaginitis, monilial vaginitis and 
nonspecific vaginitis. 


Purdue Frederick 
©Copyright 1978, The Purdue Frederick Company/Norwalk, CT 06856 
211178 B9044 


See adjoining page for prescribing information. 








' -BETADINE- Douche Kit 


TE uma in the BETADINE Microbicides Vaginitis 
ітер» you can now prescribe BETADINE Douche 

Kit for a complete douching system, or BETADINE 
Douche 8 oz. for use with a gravity-flow douche bag o! 
bulb syringe. 





BETADINE Douche Kit contains: 

(1) BETADINE Douche concentrate for making the 
douche solution 

(2) HOD AT WOUND, squeezable, plastic syringe 


Instruction booklet 

— Complete, ultra-modern, convenient 
douching system 

— Provides the benefits of microbicidal 
BETADINE Douche 


For a therapeutic concentration using BETADINE 
Douche Kit, instruct the patient to: Pour one (1) table- 
spoonful of BETADINE Douche concentrate into the 
syringe bottle provided in the kit. Add lukewarm water 
up to the top of the syringe bottle. Attach nozzle 

and shake gently to mix. Douche, then repeat the 
procedure. 


For a therapeutic concentration using BETADINE 
Douche 8 oz., instruct the patient to: Add two (2) 
tablespoonfuls to a quart of lukewarm water, for use 
with a gravity-flow douche bag or bulb syringe. 


o аа cannula 


BETADINE® Vaginal Gel 
(povidone-iodine) 
Brief Summary 


For use in the treatment of Trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 












Based on a review of this drug by the National 
Academy of Sciences— National Research Council 
and/or other information, FDA has classified the 
indications as follows: possibly effective for use 

in the management of trichomonas vaginalis 
vaginitis, monilial vaginitis and nonspecific vaginitis. 
Final classification of the less-than-effective 
indications requires further investigation. 





Precaution - 

If irritation, redness or swelling develops, discontinue 
use. The rare individual with history of iodine sensi- 
tization should not use this product, pending further 
investigation. 


Purdue Frederick 


© Apyright 1977, The Purdue Frederick Company/Norwalk, Conn. 06856 














ENJOY THE SECURITY OF ` 
GROUP PRACTICE 

WITH THE FREEDOM OF 

INDEPENDENT PRACTICE- 


If you are Board Certified or Board Eligible in 
OB/GYN, we have an interesting opportunity for 
you. Two specialists are needed immediately to 
form an independent OB/GYN practice in a véry 
desirable Northern Wisconsin community yth a 
drawing population of 65,000. Active practice 
assured. All major specialists available for con- 
sultation. Business advice, technical and legal, 
will be provided. Outstanding personal benefit 
programs available. Income potential great. 
Generous starting income guaranteed. New 35 
million dollar hospital to open in six months. 


For further information call (715) 845-6522, 
or write 
Mr. Lloyd Engstrom, 
P.O. Box 1646, 
Wausau, Wisconsin 
54401 





(Winston-Salem, North Carolina) 


25 M.D. prepaid group health plan (Multi-specialty) for 
employees and dependents of R.J. Reynolds Industries, 
Inc. Continuing expansion. The following board-qualified 
specialists are needed: 


INTERNISTS OB/GYN 


This represents an opportunity to practice under ideal 
conditions in modern new facilities and excellent hospitals. 
Medical school environment. 


Winston-Salem is located in the Piedmont section of North 
Carolina and is within reasonable driving distances to the 


Atlantic Ocean and Blue Ridge Mountains. Thecity is noted 
for its cultural, recreational and college environments. 


Salary commensurate with experience. Liberal fringe 
benefits including paid vacation, CME, retirement, life 
insurance, and health coverage. Malpractice insurance 
paid. Relocation expenses paid. 

Send curriculum vitae, including salary requirements to: 

Reid Bahnson, M.D. 
Medical Director 
W-S HEALTH CARE PLAN, INC. 


250 Charlois Blvd. 
Winston-Salem, North Carolina 27103 


Winston-Salem 
Health Care F 


An Equal Opportunity Employer M 
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"ем 
available 
for the first time : 


i 1 The ten-year cumulative author and 
subject index to volumes 100-129 
. (2868-1977) of the AMERICAN 





^ JOURNAL OF OBSTETRICS AND Anerian 
GYNECOLOGY is now available for i Гета? 
your journal collection. It is a complete 2c 


and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal 


TEN-YEAR CUMUI : 
during the past ten years. LATIVE INDEX 


VOLUMES 100 -129 
The world-renowned “Gray 
Journal” is the oldest specialty journal 


devoted to obstetrics and gynecology. | 
TH 


Now these influential papers, 
appearing between 1968-1977, have 
been cross-referenced to include 
over 23,100 subject entries. Each 
entry lists the complete article title, 
author(s), volume, page, and year of 
publication. 


ТЕ C. V. MOSBY COMPAS 





The author index lists more than 13,850 contributors from this period, 
along with respective article title, author-to-author referral, volume, page, 
and publication date. 


The 479-page index is handsomely presented in a rust and gold cloth- 
cover volume. It is a must for every library concerned with obstetrics and 
gynecology. Send for your copy of this valuable reference today! è 


479 pages, 84" X 11", price $28.75 


YES! 














Send me copies of the Ten-year Cumulative Index (1968-1977) to 
the AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY O My payment for $_ ..— 
(0126-6) at $28.75 each. is enclosed. (I understand 
Mosby will pay shipping 
costs.) a 
Name Е 
О Bill me later. (I understand Я 
Address a shipping and handling 
charge will be added.) А 
City State Zip А / 
1 Cqmplete and mail today to The C. V. Mosby Company, Attn: Order Processing Dept., 4 
24 11830 Westline Industrial Drive, St. Louis, Mo. 63141 9? c 
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Accepted August 3, 1978. 
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Besides lecithin, surfactant complex of lung contains 
other characteristic "minor" phospholipids that in- 
clude, importantly, phosphatidylglycerol (PG) and 
phosphatidylinositol (PI), as well as phosphatidyleth- 
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In normal pregnancy lecithin/sphingomyelin ratios correlate with gestational age. In complicated | 
pregnancies biochemical maturation of fetal lung may be accelerated or delayed, depending upon | 
maternal, fetal, or placental conditions. Surfactant contains other phospholipids besides lecithin, g 
including phosphatidylglycerol (PG), the second major component of mature surfactant. Ninety 3 m 
phospholipid patterns in amniotic fluid were studied by two-dimensional thin-layer chromatography. | 
In uncomplicated pregnancies PG was absent until 37 weeks’ gestation, then increased thereafter. | 
їп complicated pregnancies (pre-eclampsia, diabetes Classes О, F, апа Н, premature rupture of 4 
membranes) PG was identified before 35 (as early as 29) weeks’ gestation. These results verify ' 
accelerated lung maturation in certain complicated pregnancies. No newborn infant developed | 
j respiratory distress syndrome in the presence of PG. (AM. J. OBsTET. GYNECOL. 133:899, 1979.) | 
THE MEASUREMENT in amniotic fluid of phos- phospholipids to fetal pulmonary maturity is the widely | 
pholipids, which originate principally from fetal lung used lecithin/sphingomyelin (L/S) ratio." ? In normal | 
uid, is accepted universally for the assessment of fetal pregnancies L/S ratios correlate closely with gestational 
lung maturity. The procedure that best relates these age? and a mature L/S ratio is reached at about 35 | 
weeks’ gestation when the biochemical (surfactant) \ 
Erom. to leparinent of Pediatticg Шау of maturation of lung occurs. However, in many high-risk 
California, San Diego, La Jolla; Women's Hospital, Los pregnancies fetal surfactant production may be altered 
Angeles-USC Medical Center, Los Angeles; and Centre by factors such as maternal diabetes, vascular disease, 
Hospital, Mexico City. rupture of fetal membranes, fetal growth retardation, 
This work was principally supported by research grants i E T - $ 
HD-04380, SCOR HL-14169, and TW 2206 from the severe fetal hemolytic disease, and maternal fetal drug 
National Institutes of Health. therapy, and biochemical maturation of the fetal lung 
Received October 1, 1976. may either be accelerated or be delayed, depending 
Revised December 16, 1977. upon the maternal, fetal, or placental conditions.*~7 1 
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Fig. 1. Characteristic thin-layer chromatogram obtained on an amniotic fluid sample at term. The 
plate was first developed upward and then from right to left. The silica gel contains (NH4)2SO, 
which, when the plate is heated, forms sulfuric acid and chars the phospholipids uniformly. 


phospholipids, PG and PI, in amniotic fluid of compli- 
gun cated pregnancies. : 
= SEVERE PREECLAMPSIA : Y 


PME ht Materials and methods 
= Fh - ISOIMMUNIZAT ION : j CA NOU, ds ur 
= /SOXSUPRINE Ninety amniotic fluid samples from 86 women were 
obtained by transabdominal amniocenteses. Sixty un- 
complicated pregnancies, mainly repeat cesarean sec- 
tions, constituted the control group. Twenty-six preg- 
nancies were complicated: eight by pre-eclampsia; 
eight by diabetes mellitus Classes D, F, and R; two by 
30 32 34 36 38 40 42 premature rupture of membranes (PROM); seven by 
GESTATIONAL AGE Rh isoimmunization (none were affected severely); and 
one by premature labor in which isoxsuprine was ad- 
ministered. Amniocentesis was done strictly by indica- 
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Fig. 2. In the group of complicated pregnancies РС is present 
early in gestation, prior to week 35. In two patients with pre- 


eclampsia and two with diabetes Class R, PG was detected at tion for measurement of fetal lung maturity in repeat 
29 to 30 weeks, and the neonates did not develop RDS. cesarean sections and according to the course of the 
: high-risk pregnancy and the maternal and/or fet&l 
anolamine (PE), phosphatidylserine (PS), and sphin- status. 
gomyelin.* ? Each amniotic fluid specimen of 5 ml. or more was 
Studies on development of lung surfactant in rabbits centrifuged at 3,500 r.p.m. for five minutes. Lipids 
and women” '° revealed that PG was absent in the pre- were. extracted from supernatant as previously de- 
term fetus while PI was unusually prominent. At about scribed,'~* acetone precipitation was done,? and both 
36 weeks' gestation in women and at term in the rabbit fractions (acetone precipitated and acetone soluble) 
PG appeared and increased while PI decreased con- were plated and subjected to two-dimensional thin- 
comitantly." In mature surfactant and in the adult layer chromatography (TLC) on heatactivated silica 
animal PG is the second most abundant phospholipid gel H containing 5 per cent ammonium sulfate.? 
next to lecithin. PG appears to stabilize lecithin in sur- The TLC plates were first developed upward using 
factant. PG was absent in surfactant in tracheal aspi- a solution of chloroform-methanol-acetic acid-water 
rates from newborn babies with respiratory distress (65:25:8:4 by volume), then from right to left 
syndrome (RDS). with tetrahydrofuran-methylal-methanol-2N NH, OH 
This is a report of the appearance of the “minor” (83:57:15.6:8.4 by volume). Between individual runs 
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plates were dried and heated at 70* C. for five minutes. 
Thg acetone-soluble fraction was developed on the 
same plate but only in the first dimension (see Fig. 1). 
After development the plates were charred at 280° C. 
for 10 minutes to visualize compounds. Measurements 
were made by reflectance densitometry of the compar- 
ative densities of acetone-precipitable lecithin, sphin- 
gomyelin, PI, PS, PE, and PG and acetone-soluble leci- 
thin on the TLC plates. Positive identification of the 
phospholipids has been described previously.'-? 9-'? 
L/S ratios and per cent of precipitated lecithin were 
calculated as described previously.? 

Percentages of phospholipid compounds were corre- 
lated in the precipitated fraction by adding total den- 
sity readings and calculating the percentage contrib- 
uted by each fraction. 


Results 


Fig. 1 shows a characteristic chromatogram from 
amniotic fluid at 38 weeks’ gestation from an uncom- 
plicated pregnancy. The L/S ratio was 3.7, percentage 
of precipitated lecithin was 56.3 per cent, and the per- 
centages of the principal phospholipids in the ace- 
tone-precipitated fraction were as follows: S = 13.7; 
L = 50.9; PI = 12.4; and PG = 10.6. The newborn in- 
fant was delivered within three days of amniocentesis 
and did not develop RDS. 

Percentages of phospholipids in the acetone-precipi- 
tated fractions in amniotic fluid obtained from 60 pa- 


tients with uncomplicated pregnancies are shown in . 


Table I. This group of patients showed somewhat 
lower concentrations of lecithin than reported previ- 
ously. Prior to 33 weeks' gestation, the percentage of 
sphingomyelin exceeded that of lecithin (average L/S 
ratio, 0.56), PI was present, and PG was absent. After 
34 to 36 weeks' gestation the lecithin fraction was 
greater than sphingomyelin (L/S ratio, 2.25) and PI 
rose sharply, becoming an important fraction of total 
Phospholipid in amniotic fluid. After 37 weeks, lecithin 
continued to increase (L/S ratio of greater than 4) and 
PG appeared, becoming more and more prominent as 
gestation progressed; at the same time, PI gradually 
decreased. 

The acetone-precipitated lecithin fraction, expressed 
in per cent of total lecithin, increased as gestation and 
L/S ratio progressed, as has been described previously? 
(Table 1). 

The percentages of PG in the acetone-precipitated 
fraction in amniotic fluid during pregnancy in both the 
control group, (uncomplicated gestations) and the 
complicated pregnancies are shown in Fig. 2. In the 
control group PG appeared at 37 weeks and continued 
to ihcrease beyond term. 
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Table I. The average (X), standard deviation (S.D.), Y - 
and standard error (S.E.) of the percentages ef А. ў 
phospholipids іп the acetoneprecipitated fraction Е: 
in amniotic fluid obtained from 60 uncomplicated 
pregnancies 










Weeks of pregnancy 
Control group (un- 
ile in 
Sphingomyelin 
X 43.16 22.79 13.68 13.02 
S.D. 6.73 5.31 4% 590 
$.Е. 2.16 1.60 0.84 1.78 
Lecithin е 
X 22.91 48.13 52.21 5448 
S.D. 7.16 9104: 846° 559 
S.E. 2.53 2.72 1.42 1.61 
Phosphatidylserine - 
X 2571 IIS << 8:90 154 Ж 
S.D. 8:26 -4.21 2060 959^ ЖЕ 
S.E. 2.92 1.26 0.47 1.03 
Phosphatidylinositol 
x 5:73 .- 15.90 17:03 1109 
S.D. Б ӘЗ", 237,52 "6:60. 7580 
S.E. 1.85 2.26 1.16 1.67 1 
Phosphatidylglycerol x 
X = = 5.50 11.16 
S.D. = 3 5.20 6.45 
SIE. =, + - 0.90 1.86 a 
Phosphatidylethanolamine m 
X 2.107: 1517 2.10- 2062 SE 
S.D. 2:90. . 175. -22LX. TB D 
S.E. 1.04 0:52 ..0.39.. 0.58 [ 
Number _ 8 11 33 12 a 
L/S ratio (X) 0.56 2.25. 421 531; ‚а 
% of precipitated lecithin 32.51 48.13 60.99 57.41 К 
; 
Table II. Statistical analysis of the data recovered E: 
in 34 patients studied between 29 and 36 weeks’ E 
gestation* 4 
на 
Complicated 14 1 15 r 
pregnanciest b. 
Uncomplicated 0 19 19 Б 
pregnancies emm а ы р. 
Totals 14 20 34 i 


x? = 30.14; Р < 0.001. 


*These results suggest that in complicated pregnancies 
there is an acceleration of lung maturation. E 


fPregnancies involving Rh isoimmunization disease and 
isoxsuprine-treated premature labor are excluded. 


In the group of complicated pregnancies, excepting 
those with mild-to-moderate Rh isoimmunization dis- 
ease, PG was present early in gestation, prior to week k 
35. In these cases, the L/S ratio and percentage of pre- 
cipitated lecithin were always higher than 2 and 45 per Т 
cent, respectively. ; 

In four patients (two with severe pre-eclampsia and ) 
two with diabetes mellitus Class R) PG was detected at 


x 
1 
\ j 


p TEE SECRETS 
е б 


902 ` Bustos et al. 





PREGNANCIES 
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p Srt 60 
ES 
z 
e 
SÉ 40 
E 
o» 
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ao 
oa 
a 0 
2] ц. 
= L/S RATIO 0.56 2.62 2.25 3.43 
а PRECIPITATED 


LECITHIN (%) 32.51 57.78 48.13 57.89 


Fig. 3. The phospholipid pattern in the complicated-preg- 
nancy group (referred to as "stressed") resembles the term 
pattern more closely than the immature or the intermediate 
pattern in which PG is not present. 


29 and 30 weeks of gestation, and the neonates did not 
develop RDS at birth. Of 11 patients in whom am- 
niocenteses were done between 34 and 36 weeks of 
gestation (five with diabetes mellitus Classes D and F, 
. four with pre-eclampsia, and two with PROM) PG was 
identified in 10. None of these neonates developed 
RDS. 

In three patients (two with pre-eclampsia and one 
with diabetes Class F) samples were obtained at 37 
weeks and PG was detected as in the control group. 

The percentages of PG in amniotic fluid from the 
patients with mild-to-moderate Rh isoimmunization 
disease showed no difference from the control group. 

One patient without known disease but in whom 
premature labor began at 32 weeks’ gestation was 
treated -with isoxsuprine for one week and the infant 
was delivered at 33 weeks. The L/S ratio was 2.5 with 
65 per cent precipitated lecithin and PG was present 
(9.5 per cent). The neonate did not develop RDS. 

Table II shows the statistical analysis of the data re- 
covered in 34 patients studied between 29 and 36 
weeks of gestation. 

Fifteen patients had complicated pregnancies, 14 of 
these had PG, while in 19 uncomplicated pregnancies 
no patient had PG (X? = 30.14, P < 0.001). These re- 
sults suggest that in complicated pregnancies there is 
acceleration of lung maturation expressed by an L/S 
ratio of greater than 2, precipitable lecithin higher than 
45 per cent, and the presence of PG. The phospholipid 
composition patterns in the complicated-pregnancy 
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group resemble more closely the term patterns (37 to 
42 weeks, see Table I) than the immature (31 to, 33 
weeks) or intermediate (34 to 36 weeks) patterns (Fig. 
3), from both of which PG is absent.'~* 1% !! е 


Соттепї 


The present study confirms the report by Hallman 
and colleagues'? about the stepwise appearance of PI 
and PG in human amniotic fluid during the last trimes- 
ter of normal pregnancy. 

At the same time we have observed that in association 
with maternal hypertension, severe diabetes (F, and 
R), and PROM, there was acceleration of maturation of 
the L/S ratio independent of gestational age, as has 
been reported previously.* Accelerated maturation is 
defined herein as maturation of the L/S ratio at 33 
weeks' gestation or earlier. 

This acceleration of fetal lung maturation involves 
not only lecithin, the most abundant phospholipid of 
the surfactant complex, but also phosphatidylglycerol, 
the second major component of the mature surfactant 
complex. 

Although the function of PG is not entirely clear it 
improves the function of lung surfactant in stabilizing 
alveoli, probably by stabilizing lecithin.'! '? 

There was no case in either the control or the 
complicated-pregnancy group where PG was present 
and the neonates developed RDS. However, the ab- 
sence of PG does not necessarily mean that RDS is in- 
evitable.!! 

The causes of acceleration of fetal lung maturation 
are unclear. "Chronic fetal distress," characteristic of 
conditions with acceleration, may stimulate steroid 
hormone production, thereby possibly accelerating 
lung maturation. Steroids administered experimentally 
to pregnant rabbits and sheep have accelerated de- 
velopment of surfactant activity in fetuses.'* Similarly, 
steroids used in human pregnancy have been reported 
to accelerate maturation of fetal lung.’ A good correl8- 
tion between amniotic fluid cortisol levels and L/S 
ratios has been described. Some evidence suggests 
that autonomic drugs might play a role in the release of 
surfactant." Absence of respiratory distress is widely 
known in prematurely born infants whose mothers re- 
ceived isoxsuprine treatment prior to delivery.’ Fur- 
thermore, isoxsuprine injections in fetal rabbits three 
hours before delivery reportedly increased release of 
surfactant into alveolar spaces.'6 In the present study 
PG was identified at 33 weeks' gestation in a patient 
treated with isoxsuprine for one week and delivered of 
a premature infant who did not develóp RDS. 

The results of this study add more evidence-that fetal 
lung maturation in abnormal maternal, placental, 
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and/or fetal conditions is independent of gestational 
age. The solvent system developed in this study by us 
for two-dimensional TLC gives good separation of the 
different phospholipids as can be seen in Fig. 1. It has 
the advantage of very good resolution of the phos- 
pholipids while using only one solvent system for each 
dimension of TLC. Furthermore, PG essentially is 





== 


found only in surfactant outside of minuscule amounts 
in mitochondria. Since PG is virtually absent in blood, 
whereas lecithin and sphingomyelin in blood may in- 
terfere with L/S ratio measurements, bloody contami- 
nation of amniotic fluid is an indication to assess fetal 
lung maturity by looking for PG. 
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Meperidine and normeperidine levels following 


meperidine administration during labor 


I. Mother 
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Because of the unavailability of sensitive analytic techniques, the pharmacokinetics of meperidine 
have not been clearly delineated in obstetric patients during labor. Moreover, the production of the 
active meperidine metabolite—normeperidine—has not been investigated. By means of gas 
chromatographic and mass spectrometric techniques, these characteristics of meperidine 
metabolism were evaluated in 23 pregnant patients in the present study. The data show that the 
disappearance curve and pharmacokinetic constants for meperidine are similar to those previously 
reported for nonpregnant subjects. In regard to normeperidine, the data indicate that it is produced 
within ten minutes after meperidine injection, increases rapidly for the next 20 minutes, and then 
slowly increases throughout labor. The results enumerate the pharmacokinetic constants of 
meperidine in obstetric patients and describe the appearance of normeperidine, the active 
meperidine metabolite, following meperidine administration during labor. (AM. J. OBSTET. GYNECOL. 


133:904, 1979.) 


DesPITE its wide use during labor, the metabolism of 
meperidine has not been adequately studied in obstet- 
ric patients. The pharmacokinetic constants have not 
been determined and, perhaps more importantly, the 
production of normeperidine has not been investi- 
gated. Normeperidine is the active meperidine metab- 
olite which has been implicated as a possible cause of 
neurobehavioral and respiratory effects in the neo- 
nate.'~* Previous obstetric studies concerning these 
characteristics of meperidine metabolism have been 
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hindered by the lack of sensitive analytic techniques. 

Most studies concerning meperidine metabolism in 
laboring patients were performed before the develop- 
ment of such techniques as gas chromatography/mass 
spectrometry (GC-MS). The best method available was 
the colorimetric methyl-orange procedure of Burns 
and associates? which is insensitive, lacks specificity fog 
meperidine, and is susceptible to interference by com- 
mon substances such as nicotine. With the development 
of GC-MS methodology, it is now possible to obtain a 
high degree of specificity and sensitivity while measur- 
ing plasma levels of meperidine. Moreover, it is now 
possible to distinguish between meperidine and its 
metabolites. 

The purpose of this investigation was to use GC-MS 
techniques to accurately determine the pharmacoki- 
netics of meperidine in pregnant patients and to 
document the appearance of normeperidine following 
the administration of meperidine during labor. 


Methods s 


Patients and sample collection. Twenty-three preg- 
nant patients at term were included in this study; in- 
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ine and normeperidine levels following meperidine administratic 


Table I. Characteristics of the study population 
e Characteristics No. 


. Antenatal 
Age (yrs.)* 
Race 
Black 10 
White 13 
Parity 
Nulliparous 15 
Multiparous 8 
Intrapartum 
Gestation (wk.)* 
Delivery method 
Vaginal 22 
Cesarean section 1 
Complications 
None 1 
Mild toxemia 
Mild anemia 
>200 pounds 
Diabetes (Class A) 


20 + 4 (15-28) 


39.7 + 1.8 (35-42.5) 


моол о = 


*Mean + S.D. (Range). 


formed consent was obtained and meperidine was 
judged to be clinically appropriate by the attending 
physician. Patients with liver or kidney disease and 
drug-addicted patients were excluded from the study. 
Patients with mild pregnancy complications were in- 
cluded as long as the administration of meperidine was 
appropriate. The clinical characteristics of the study 
population are shown in Table I. 

A single dose of meperidine (50 mg. intravenously, 
Wyeth Lab., Inc., Philadelphia, Pa.) was administered 
by the attending physician as needed for pain relief. 
After obtaining a premedication blood sample, meper- 
idine was infused over a one-minute period into one 
arm; following the infusion period, 2 to 3 ml. of blood 
was drawn through an indwelling cannula in the other 
arm at exactly 1, 3, 5, 7, 10, 15, 20, 30, and 60 minutes 
and every 30 minutes thereafter until delivery. A ma- 
gernal sample was obtained at delivery coincident with 
clamping of the infant’s cord. All samples were drawn 
into heparin anticoagulant tubes and immediately 
placed on ice. The plasma was removed following cen- 
trifugation and frozen until analyzed by gas-liquid 
chromatography and/or mass spectrometry. All of the 
samples collected were analyzed for meperidine; nor- 
meperidine was also analyzed in samples from patients 
with long drug-delivery intervals. 

Sample analysis. Gas-liquid chromatography was 
used to determine the levels of meperidine in plasma, 
according to the technique of Mather and Tucker.’ 
The only modifications were the use of a lidocaine de- 
rivative, W-12174, as the internal standard (Astra 
Pharmaceutical Company) and a HP 5840-A GC 
equipped with a nitrogen-phosphorus detector. This 
technique can distinguish between meperidine and 
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CONCENTRATION (pg/ml) 
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Fig. 1. Maternal plasma concentrations of meperidine and 
normeperidine during labor. 


normeperidine without interference from compounds 
such as lidocaine or other local anesthetics given at de- 
livery. 

Plasma levels of normeperidine were determined by 
gas chromatography-mass spectrometry (GC-MS) pro- 
cedure developed for this study by Battelle Memorial 
Institute, Columbus, Ohio. The analytic procedure 
used was a selected ion monitoring technique with 
chemical ionization; the internal standard was deuteri- 
um-labeled normeperidine. This method is compara- 
ble to a previously published method for phency- 
clidine.* 

Data analysis. Meperidine pharmacokinetic con- 
stants were determined for ten patients with drug- 
delivery intervals longer than three hours. The con- 
stants were calculated in the conventional manner with 
computer assistance assuming a two-compartment 
open model.5 Semilogarithmic plots showing disap- 
pearance of meperidine in relation to the appearance 
of normeperidine were obtained by plotting concen- 
trations of drugs in maternal plasma against time after 
injection of meperidine. 


Results 


A composite meperidine disappearance and nor- 
meperidine appearance curve for Ba plasma is 









4 

3935€ 

4.7 + 1.0 7:12 

2.42 + 0.64 3.72 

221 + 98 305 + 

190 + 81 276 + 

earance (ml./min.) 1,067 + 395 1,002 + 
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Medical? 
students 
6 






40 = 17 21-30 yrs. 438 

3.3 + 3.0 425E-L3 11.4 + 2.4 
SLs 1.4 3.93 + 0.33 3.21 + 0.80 
203 + 99 242 + 57 121 + 43 
185 + 87 198 + 94 329 + 99 
830 + 410 710 + 110 1,313 + 383 





*(X + S.D.) unless noted. 
+Present study. 

iRange. ` 
8S.D. not reported. 


shown in Fig. 1. These curves represent the mean val- 
ues from a series of samples from each patient; the 
numbers refer to the number of patient samples at 
each point. The shape of the curves for individual pa- 
tients closely resembled the composite curves. How- 
ever, there was considerable variation from patient to 
patient in the concentration of drugs at any given time, 
particularly during the rapid disappearance and ap- 
pearance phases of the curves. 

It can be seen in Fig. 1 that the half-life of the rapid 
distribution phase of meperidine is very rapid and that 
the elimination phase lasts several hours. The calcu- 
lated half-lives for the rapid and elimination phases are 
4.7 + 1.0 minutes and 2.42 + 0.64 hours, respectively. 
The peak concentration of meperidine was reached 
within the first minute following the intravenous injec- 
tion and it remained detectable in the plasma through- 
out labor. The standard deviations of the points mak- 
ing up the curve ranged from +1.64 at one minute to 
+0.05 ug per milliliter at 240 minutes postinjection. 

It can also be seen in Fig. 1 that the concentration of 
normeperidine began to increase by ten minutes fol- 
lowing injection of meperidine, increased rapidly for 
20 minutes, and then increased slowly throughout 
labor. The standard deviations of the points making up 
this curve ranged from +10.84 ng. at 5 minutes to 
+16.08 ng. at 240 minutes. An initial normeperidine 
disappearance curve observed during the first seven 
minutes suggested that some normeperidine was being 
injected with the parent compound. An analysis of 
eight tubex vials of meperidine (Wyeth Laboratories, 
Inc., Philadelphia) from four different manufacturing 
lots revealed measureable quantities of normeperidine 
in each of them, The amount ranged from 143 to 209 
ug of normeperidine per milliliter of solution with a 
mean value of 169 + 25 wg per milliliter; this repre- 
sents 0.34 per cent of the total 50 mg. dose of 
meperidine. 

Pharmacokinetic constants were estimated for ten 
patients who labored three hours or more following a 


single 50 mg. intravenous dose of meperidine; the 
mean drug-delivery interval of these patients was 
210 + 26 minutes. Data for the half-lives of the rapid 
and slow distribution phases (T% о and ТМ B), vol- 
umes of distribution (Vd area and Vdss), and clearance 
are shown in Table II. The elimination constants KE, 
K21, and K12 were calculated and found to be 
1.55 + 0.4, 1.89 + 0.7, and 6.15 + 1.4 hours, respec- 
tively. Table II also shows that the data presented are 
in good agreement with values for nonpregnant sub- 
jects reported by others using gas chromatographic 
techniques.?^!! 


Comment 


The purpose of this study was to use sensitive GC-MS 
techniques to determine the pharmacokinetics of me- 
peridine in obstetric patients. Of particular interest, 
because of its possible adverse effect on the fetus, was 
the documentation of the pharmacologically active me- 
tabolite—normeperidine—in maternal plasma. The 
results show that the pharmacokinetics of meperidine 
in pregnant subjects are similar to those reported for 
nonpregnant subjects, and that meperidine is measur- 
able in plasma throughout labor. In regard to norme- 
peridine, the results indicate that it is rapidly produced 
following meperidine analgesia and that it increases in 
concentration in the plasma throughout labor. 

Meperidine. The meperidine disappearance curve 
and pharmacokinetic constants reported here have not 
previously been reported for pregnant patients. The 
primary reason for this is that most of the earlier inves- 
tigators did not have techniques available that were 
sensitive and specific for meperidine. This meant that 
they were limited to analyzing meperidine during short 
drug-delivery intervals? or following large doses of 
meperidine.'? 13 The one investigator! who did use a 
sensitive technique, gas chromatography, reported the 
levels of meperidine only at delivery. Thus,-a direct 
comparison between this study and the earlier studies 
on obstetric patients is not possible. 
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The clearance of meperidine from plasma does not 
appear to be significantly affected by pregnancy. The 
shdpe of the meperidine disappearance curve reported 
herg is very similar to those reported for nonpregnant 
subjects."^'! These studies used the same or similar 
GC methods to determine plasma meperidine levels. 
Moreover, in most cases, our pharmacokinetic con- 
stants are within the standard deviations of those pre- 
viously reported. Also, Morrison and associates,” using 
a different experimental design, concluded that me- 
peridine clearance was unchanged during pregnancy. 

While the meperidine pharmacokinetic constants are 
in good agreement with those reported earlier, two 
sources of error exist in their estimation. First, the 
TB is underestimated due to the inclusion of patients 
with drug-delivery intervals less than two half-lives in 
duration. However, a better estimate is not possible be- 
cause each patient received the analgesic as needed for 
pain relief and none received meperidine more than 
4.2 hours prior to delivery; the patients were not stud- 
ied following delivery because of the blood loss and 
extensive hemodynamic changes which occur following 
the emptying of the uterus. A second source of error 
and variability is the dose given. Ideally, the meperi- 
dine should have been given on a milligram per kilo- 
gram basis because plasma clearance is linearly corre- 
lated with body weight.’ Clinically, however, the drug is 
not given in this manner and each patient received 50 
mg. regardless of weight. While these sources of error 
need to be considered, the half-lives and other con- 
stants presented here are the best estimates presently 
available for pregnant patients. 

Normeperidine. The distinctive shape of the nor- 
meperidine appearance curve indicates several points. 
First, the commercial preparations of meperidine that 
were injected contained small amounts of the metabo- 
lite. However, the amount of normeperidine received 
in this manner is probably insignificant in view of the 
large amount subsequently produced by maternal me- 
tabolism. Second, the curve shows that the metabolism 
of meperidine to normeperidine was initially very 
rapid. A fivefold increase in concentration was ob- 
served within twenty minutes. Finally, the curve shows 
that plasma normeperidine levels increase throughout 





—_— 


labor. After 30 minutes, the increase was uniform 
throughout the study period. . 

The relatively steady increase in plasma levels of 
normeperidine reported here suggest that the half-life 
of normeperidine is longer than the half-life of 
meperidine. This appears to be the case because the 
normeperidine levels were still increasing after the 
meperidine levels had become very low. If nor- 
meperidine was being metabolized or cleared at 
same rate as meperidine, a leveling off or decrease in 
the normeperidine levels would have beesmee®served. 
This interpretation is also supported by a study in 
cancer patients in which multiple doses of meperidine 
were given. No studies, however, have been con- 
ducted in human beings or animals concerning the 
half-life of normeperidine. 

Whereas we report one shape for the appearance 
curve of normeperidine, Morrison and colleagues? re- 
ported three distinct curves for meperidine metabo- 
lism. Their patterns were obtained using a colorimetric 
technique? which measured total methyl orange com- 
plexing material without distinguishing between me- 
peridine, normeperidine, or other metabolites. As ex- 
plained by Morrison and colleagues,? the reagent may 
have been more sensitive to the appearance of metabo- 
lites than to the disappearance of meperidine; thus the 
different curves would then result from individual dif- 
ferences in ability to metabolize meperidine. In the 
present study, we used GC-MS techniques which are 
specific and sensitive for both meperidine and norme- 
peridine. Therefore, we can report separate curves for 
the disappearance and appearance of meperidine and 
normeperidine. 
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Meperidine and normeperidine levels following 
meperidine administration during labor 


II. Fetus and neonate 


BETTY R. KUHNERT, Pu.D. 
PAUL M. KUHNERT, Pu.D. 
ANN-SHENG L. TU, M.S. 
DENIS. C..K. LIN, PRD: 
Cleveland and Columbus, Ohio 


The time interval between the administration of meperidine to laboring patients and delivery may 
affect neonatal status, but sophisticated analytic techniques have not been used to determine the 
exposure of the fetus to meperidine at various drug-delivery intervals. By means of gas 
chromatography and mass spectrometry, the concentrations of meperidine and normeperidine (the 
principle metabolite of meperidine) were quantitated in the umbilical cord venous and arterial plasma 
at delivery and in the urine of the neonate for three days postpartum. Following 50 mg. of 
meperidine administered intravenously during labor, fetal exposure to meperidine was highest two to 
three hours after maternal medication while fetal exposure to normeperidine was highest four hours 
or more after medication. We conclude from this study that there is a definite but nonlinear 
relationship between the drug-delivery interval and the amount of meperidine and normeperidine an 





infant receives; and that the drug-delivery intervals resulting in maximum fetal exposure reported 
here correspond with those resulting in maximum neonatal depression reported by others. 


(AM. J. OBSTET. GYNECOL. 133:909, 1979.) 


THE TIME interval between the administration of 
meperidine to laboring patients and delivery (drug- 
delivery interval) can affect neonatal status. This has 
been reported by several investigators in studies con- 
cerning neonatal respiratory depression and neonatal 
performance on psychophysiologic tests. For example, 
feonatal depression has been shown to occur more 
often when meperidine is administered two to three 
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hours prior to delivery than when it is administered 
just prior to delivery." ? Likewise, the psychophys- 
iologic test performance of neonates has been reported 
to be inversely related to the drug-delivery interval, i.e., 
the longer the interval, the lower the test score.* Al- 
though these studies indicate that there is a relation- 
ship between the drug-delivery interval and neonatal 
status, it is not known whether the observed effects on 
the neonate are due to meperidine and/or one of its 
metabolites. 

The principal metabolite of meperidine—normeper- 
idine—has been suspected of contributing to the ad- 
verse effects observed in the above studies. It is suspect 
for several reasons: First, it is the only metabolite of 
meperidine known to have significant pharmacologic 
activity.? Of particular significance is the fact that it is 
more toxic than meperidine to animals. Second, sev- 
eral investigators have attempted to explain the neo- 
natal effects of meperidine by correlating the maternal 
plasma levels with neonatal status.” 7 Since these at- 
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“Table I. Characteristics of the study population 


* Characteristics No. 
No. of infants 30 
Gestational age (wk.) 39.4 + 1.8* 
Birth weight (Gm.) 3,310 + 545 
Apgar score «7 

К 1 min. 
5 min. 1 
[> „асе 

Black 14 

White 16 
Sex 

14 

Female - 16 
Delivery method 

Vaginal 28 

Cesarean section 2 
Complications 

Small for dates 2 

Large for dates 2 

Premature 2 

Post-term 1 


*Mean + standard error. 


tempts were unsuccessful, the involvement of a me- 
tabolite was a likely possibility. Third, in infants whose 
mothers received meperidine during labor, normeper- 
idine has been quantitated in neonatal urine*; and it 
has been found but not quantitated in fetal plasma and 
amniotic fluid.? Despite the possible involvement of 
normeperidine with adverse neonatal effects, the levels 
reaching the fetus and neonate have not been reported 
and only recently have they been quantitated in mater- 
nal plasma.'? 

The purpose of this investigation was as follows: (1) 
To determine the exposure of the fetus and neonate to 
meperidine and normeperidine following the use of 
meperidine during labor, and (2) to clarify the relation- 
ship between the drug-delivery interval and the level of 
fetal and neonatal drug exposure. Sensitive analytic 
techniques for drug analysis—gas chromatography 
and mass spectrometry —were used to accomplish this 
purpose. 


Methods: 


Patients and sample collection. Thirty neonates of 
mothers who received 50 mg. of meperidine intrave- 
nously during labor were studied. The clinical charac- 
teristics of the maternal study population were similar 
to those described previously,'? and those of the neo- 
nates are shown in Table I. 

Venous and arterial blood samples were collected 
separately from a doubly clamped section of umbilical 
cord obtained at birth. The blood was centrifuged and 
analyzed for meperidine and normeperidine using gas 
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Table II. Meperidine and normeperidine levels 
in the umbilical cord vein and artery at delivery 









Meperidine Normeperidine 













(ng. ml.) (ng./ml.) . 
Cord Э б 
Уеіп 95 + 43(24)* 11-162 17 + 14(13) 5-38 


Artery 64 + 22(13) 40-99 15 + 1310) 2-42 


*Number of samples. 


chromatography and mass spectrometry as described 
previously." Three 24 hour urine samples were col- 
lected from the neonate in plastic newborn urine col- 
lection bags.* The urine specimens were frozen until 
assayed. Because of the inherent difficulty in collecting 
complete 24 hour samples from newborn infants, data 
from urine collection are expressed as micrograms of 
drug excreted per milligram of creatinine; creatinine 
was determined by the picric acid method." 

Data analysis. The disappearance of meperidine and 
appearance of normeperidine in cord blood were ana- 
lyzed with standard statistical techniques for linear re- 
gression. When both samples were available, ratios of 
fetal to maternal drug levels were computed by divid- 
ing the level of the drug in the cord vein by the level of 
drug found in the maternal venous sample at delivery. 

Five subgroups were defined for the neonatal urine 
data according to the drug-delivery interval for each 
patient: 0 to 1 hour, 1 to 2 hours, 2 to 3 hours, З to 4 
hours, and 74 hours. Student t tests were then used to 
compare the urinary levels of meperidine and norme- 
peridine in different groups. 


Results 


Umbilical cord plasma. Both meperidine and nor- 
meperidine were found in all of the cord vein and 
arterial samples analyzed. The mean levels, standard 
deviations, and ranges are shown in Table II. The 
mean fetal/maternal ratios for plasma meperidine and 
normeperidine were 0.86 and 0.87, respectively. 

Fig. 1 shows that as the drug-delivery interval in- 
creased, the levels of meperidine in both cord vein and 
artery decreased. This relationship is in good agree- 
ment with the results of other investigators.” * * With 
short drug-delivery intervals, the cord vein levels were 
higher than cord artery levels; with longer intervals, 
some of the venous levels were equal to or slightly 
lower than arterial levels. 

The normeperidine cord blood data are illustrated in 
Fig. 2 in the same manner that the meperidine data 


*Hollister newborn U-bag urine collectors. = 
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Fig. 1. Cord levels of meperidine at various delivery times 
following maternal meperidine administration. 
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Fig. 2. Cord levels of normeperidine at various delivery times 
following maternal meperidine administration. 


were illustrated in Fig. 1. The data in this case, how- 
ever, showed no relationship between the drug-de- 
livery interval and the concentration of normeperidine. 
In most cases the cord vein levels were higher, but two 
Infants with long drug-delivery intervals and relatively 
high levels of plasma normeperidine had higher levels 
of normeperidine in the cord artery than in the cord 
vein. 

Neonatal urine. The relationship between the drug- 
delivery interval and the excretion of meperidine by 
the neonate is shown in Fig. 3; for each bar the mean, 
standard error, number of infants, and day is given. 
Infants whose mothers received meperidine one to two 
and two to three hours prior to delivery excreted more 
meperidine during the first day than those who were 
delivered within one hour or greater than three hours 
following mepéridine administration (P < 0.01). Dur- 
ing the second day, infants in the 2 to 3 hour group 
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Fig. 3. Relationship between the drug-delivery interval and 
the urinary excretion of meperidine by the neonate. 
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Fig. 4. Relationship between the drug-delivery interval and 
the urinary excretion of normeperidine by the neonate. 


were still excreting significantly more meperidine than 
a pooled sample of those in the other drug-delivery 
groups (P « 0.001). By the third day the difference 
between the groups was no longer significant. 

The relationship between the drug-delivery interval 
and the excretion of normeperidine by the neonate is 
shown in Fig. 4. Preceeding and including the 3 to 4 
hour drug-delivery interval, the same pattern observed 
for meperidine excretion (Fig. 3) was observed for 
normeperidine excretion: Infants in the 2 to 3 hour 
group excreted more normeperidine per milligram of 
creatinine during the three postpartum days than those 
in the pooled sample who delivered 0 to 1, 1 to 2, and 3 
to 4 hours following maternal medication (P < 0.01). 
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However, infants in the longest drug-delivery interval 
(>4 hours) excreted significantly more normeperidine 
during the first day than the pooled sample of those in 
shorter drug-delivery intervals (P < 0.02). In addition, 
the excretion rate of normeperidine differed from the 
excretion rate of meperidine: A much higher propor- 
tion of meperidine was excreted during the first day 
than the following two days in all of the drug-delivery 
groups; whereas normeperidine excretion increased or 
remained relatively constant over a two-day period be- 
fore it gea to decrease. 
- 

Comment 

In order to evaluate the exposure of the fetus to 
meperidine and normeperidine, blood and urine 
samples—umbilical cord artery, cord vein, and neo- 
natal urine—were analyzed for meperidine and nor- 
meperidine. By analyzing these samples, as opposed to 
analyzing only cord vein or mixed cord blood,” * * a 
better estimate of the drug levels in the fetal tissues was 
obtained. This is possible because the level of drug in 
the cord vein reflects the amount of drug which 
reaches the fetus following its dilution in the maternal 
system and diffusion across the placenta." At the same 
time, the difference between cord vein and artery drug 
levels reflects uptake of the drug by fetal tissues.'* And, 
finally, the urine drug levels provide an estimate of the 
body burden of the drugs at the time of and after birth. 
Although these samples give an indirect measure of the 
fetal tissue drug levels, they give the most complete 
exposure profile possible without the use of invasive 
techniques. 

Umbilical cord venous plasma. Analysis of the um- 
bilical cord venous plasma for meperidine and nor- 
meperidine showed both of these drugs to be present. 
However, the concentration of meperidine was found 
to decrease with time following maternal meperidine 
administration, while the normeperidine concentration 
fluctuated. The decrease in meperidine was to be ex- 
pected as explained above, but an increase in norme- 
peridine was also expected as a consequence of the 
metabolism of meperidine. We speculate that the fluc- 
tuating normeperidine levels are a result of differences 
in the ability of various subjects to metabolize meper- 
idine to normeperidine. Different rates of meperidine 
metabolism have been reported for different sub- 
jects: un 

Umbilical cord arterial plasma. Analysis of the um- 
bilical cord arterial plasma for meperidine and nor- 
meperidine also showed both of these drugs to be pres- 
ent. Furthermore, the same relationships observed in 
the cord venous samples—a linear decrease in the me- 


April 15, 1979 ө 


Am. J. Obstet. Gynecol. 


„+ as 


peridine concentration and a fluctuating level of nor- 
meperidine—were observed in the cord arterial sam- 
ples. However, the levels of meperidine and normeper- 
idine in the cord arterial samples may be influenced by 
two additional factors: fetal tissue uptake’ and fetal. 
metabolism.'? Therefore, it is interesting to note that 
with the long drug-delivery intervals the concentration 
of meperidine in the cord artery closely approximated 
or was greater than the concentration found in the 
cord vein; this suggests that an equilibrium had been 
reached between the fetal tissues and the circulation, 
and that meperidine was now diffusing back into the 
blood. It is also interesting to note that two of the in- 
fants were found to have higher levels of normeper- 
idine in the cord artery than in the cord vein; this sug- 
gests that meperidine was being metabolized by the 
fetus. 

Neonatal urine. Both meperidine and normeperi- 
dine were measurable in neonatal urine for the three 
days that the infants were in the nursery and available 
for study. The levels of both drugs on the third day 
were still high enough to indicate that additional time 
would be needed before clearance of the drugs would 
be complete. Thus, these results support a study by 
Cooper and associates'* which showed that meperidine 
is present in the urine of newborn infants for three to 
six days following meperidine administration during 
labor; and they agree with a study by O'Donoghue? 
which reported but did not quantitate normeperidine 
in neonatal urine for the first three days after delivery. 
The presence of these drugs in the urine of the neo- 
nate for several days indicates that the potential for 
pharmacologic effects is also present during this time. 

The drug-delivery interval had a significant effect on 
the amount of meperidine excreted by the neonates. 
Neonates whose mothers received meperidine two to 
three hours prior to delivery excreted the greatest 
amount of meperidine, much more than neonates 
whose drug-delivery intervals were either shorter ot 
longer. A reasonable interpretation of this finding is 
that fetal tissue uptake of meperidine reaches a maxi- 
mum approximately two to three hours following its 
injection into the mother. Earlier than two hours, tissue 
uptake of meperidine is occuring from the blood; after 
three hours, the fetus is clearing the drug from his 
tissues. 

The drug-delivery interval also had a significant ef- 
fect on the amount of normeperidine excreted by the 
neonates. This can be seen from our data showing that 
neonates in the longest drug-delivery groups excreted 
more normeperidine than neonates »in the shorter 
drug-delivery groups. A reasonable explangtion for 
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this finding is that maternal plasma normeperidine 
levels increase with time. Therefore, infants born 
more than four hours following maternal medication 
weuld have more time to accumulate normeperidine in 
their tissues due to maternal metabolism of meperi- 
dine; infants born within one hour of maternal medi- 
cation would have less time for normeperidine to ac- 
cumulate. Another effect of the drug-delivery interval 
was that infants born two to three hours after maternal 
medication excreted more normeperidine than infants 
born 0 to 2 or 3 to 4 hours after medication. Most of the 
normeperidine excreted by these infants probably re- 


flects neonatal metabolism of the large amounts of me- Ж, 


peridine shown to be present in these infants at birth. 
Metabolism of meperidine by the neonate has previ- 
ously been confirmed by O'Donoghue.? 

Different patterns were observed for meperidine 
and normeperidine excretion. A higher proportion of 
meperidine was excreted during the first day than the 
following two days in all of the drug-delivery groups. 
In contrast, normeperidine excretion increased or 
remained relatively constant over a two-day period 
before it began to decrease. This strongly suggests that 
the levels of normeperidine in the neonatal urine 
were being maintained by neonatal metabolism of me- 
peridine. 

Clinical implications. The drug-delivery intervals 
resulting in maximum fetal exposure to the drugs re- 
ported here correspond with those resulting in maxi- 
mum neonatal depression reported by others. For 
example, Morrison and associates,? who likewise used a 
50 mg. intravenous dose of meperidine, reported that 
neonatal respiratory depression occurred more fre- 
quently with drug-delivery intervals longer than one 
hour; and following a three hour interval, thev found 
all infants to be depressed (Apgar scores <7). They 
also reported that between one and three hours the 


incidence of neonatal depression seemed to depend on 
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the ability of the mother to metabolize meperidine. 
Examples of other studies which used higher doses in- 
clude one study which shows that the incidence of 
neonatal respiratory depression reaches a peak follow- 
ing a two-hour drug-delivery interval? and another 
which shows that the morbidity rate increases with 
drug-delivery intervals longer than two hours.’ Finally, 
Brackbill and associates‘ have reported thawlonger 
drug-delivery intervals result in lower psychophysio- 
logic test scores by neonates even though they were not 
depressed at birth. Thus our pharmacologie data show- 
ing increased exposure to míéperidine or normeper- 
idine following long drug-delivery intervals (greater 
than two hours) suggest a partial explanation for the 
time-dependent adverse effects on the neonate follow- 
ing meperidine administration during labor. 

Whether higher doses of meperidine given during 
labor or long drug-delivery intervals may lead to toxic 
exposure of the fetus or neonate to normeperidine is 
unknown. This may be a matter for concern because 
normeperidine is thought to have a longer half-life 
than meperidine'* 5 and is known to have more con- 
vulsant and respiratory depressant activity than meper- 
idine in animals.* In addition, while the effects of me- 
peridine can be antagonized with compounds such as 
naloxone, such compounds can only partially antag- 
onize the effects of normeperidine.'* Accordingly, clin- 
ical studies are ongoing in our hospital concerning the 
possible neurobehavioral and physiologic effects of 
normeperidine on the neonate. 


The authors would like to express their appreciation 
to Drs. M. G. Rosen, R. J. Sokol, and the medical staff 
of the Department of Obstetrics and Gynecology of 
Cleveland Metropolitan General Hospital. We would 
also like to acknowledge the assistance of Dr. G. Regula 
of the Department of Biometry of Case Western Re- 
serve University with the statistical analyses. 
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The ultrasonic changes in the maturing placenta and 
their relation to fetal pulmonic maturity 


PETER A. T. GRANNUM, M.D. 
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New Haven, Connecticut 


A practical classification of placental maturity changes has been developed based on a review of 
multiple ultrasound evaluations of placental texture over a 4 year period. This classification grades 
placentas from 0 to 3 according to specific ultrasonic findings at the basal and chorionic plates as 
well as within the substance of the organ itself. The placentas of 129 patients were graded 
according to this system at the time of ultrasound evaluation. Eighty-six patients had placentas 
classified as Grade | or greater and all of these had lecithin-sphingomyelin (L/S) ratio 
determinations performed. Mature L/S ratios (2.0) were found in 68% of Grade | (21/31), 88% of 
Grade II (28/32), and 100% of Grade III placentas (23/23). These results suggest a correlation 
between maturational changes of the placenta as seen by ultrasound and fetal pulmonic maturity as 
indicated by L/S ratio. (AM. J. OBSTET. GYNECOL. 133:915, 1979.) 


PN THE PAST our knowledge of human placental anat- 
omy, morphology, and function has come by necessity 
from studies and observation in the in vitro placenta. 
Recent technical advances in the field of ultrasonog- 
raphy, however, now permit the observation of subtle 
textural changes in the in vivo placenta. Winsberg,' 
Fisher and associates? Hobbins and Winsberg,? and 
Stein and colleagues* have described characteristic ul- 
trasonic patterns which occur in the maturing placenta. 
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Since the placenta is a “fetal” organ, it seems logical 
that it should mature in a fashion similar to that of 
other fetal organ systems. In order to categorize the 
phases of maturation, we have attempted to classify 
ultrasonic variations in placental appearance occurring 
during gestation and then to correlate these findings 
with an index of fetal pulmonic maturity, the lecithin/ 
sphingomyelin (L/S) ratio. 


Material and methods 


For this study we selected 129 patients referred to 
the Perinatal Unit of the Yale-New Haven Hospital for 
ultrasonic evaluation of dates, fetal position, growth 
and development profiles, and fetal maturity assess- 
ment prior to repeat cesarean section. Scans were per- 
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Fig. 1.4, Diagram showing the ultrasonic appearance of a Grade 0 placenta. B, Diagram showing the 
ultrasonic appearance of a Grade I placenta. C, Diagram showing the ultrasonic appearance of a 
Grade II placenta. D, Diagram showing the ultrasonic appearance of a Grade III placenta. 


formed with a 3.5 MHz transducer (Aerotech) on a 
contact scanner (Picker). In all cases biparietal diameter 
measurements for dating were obtained (according to 
Yale nomogram).? Particular attention was directed to 
the placenta. Ultrasonic gain settings were adjusted so 
that texture changes could be best evaluated. Placental 
thickness was measured at the thickest portion of the 
placenta or at the center of the cord insertion site. 

Whenever possible the entire placenta was ultra- 
sonically evaluated. If, however, this could not be ac- 
complished because of posterior implantation, an 
angled scan was performed in the area of the fetal 
small parts where a portion of the placenta could be 
visualized through interposed amniotic fluid. 

The placental scans were then examined and graded 
according to the classification developed from our ex- 
perience in ultrasonic study of the placenta. Four rela- 
tively distinct phases of placental maturation have been 
identified based on changes which occur in three sepa- 
rate zones: (1) chorionic plate, (2) placental substance, 
and (3) basal layer. 

Grade 0. The chorionic plate appears as a smooth, 
straight, and well-defined unbroken dense line. This 
can be seen as early as 12 weeks’ gestation. The pla- 
cental substance appears to be homogeneous and de- 
void of any outstanding echogenic areas. The basal 
layer also appears homogeneous and of the same tex- 


ture as the placental substance. This phase is seen in 
the first and second trimesters (Fig. 1, 4). 

Grade I. The Grade I placenta manifests the earliest 
ultrasound changes of placental maturation, The cho- 
rionic plate appears as a well-defined unbroken line but 
assumes many subtle undulations. Few scattered echo- 
genic areas (EGAs) appear in the placental substance 
resulting in a loss of homogeneity. EGAs appear as 
densities measuring approximately 1 to 4 mm in length 
and have their long axis parallel to the basal layer. 
There are no densities visible in the basal layer. This 
grade is usually first noted from as early as 30 to 32 
weeks and may persist until term (Fig. 1, B). 

Grade II. The maturational changes in the Grade fI 
placental scans involve changes in all three zones. The 
chorionic plate develops more marked indentations. 
The placental substance appears to be incompletely 
divided by the appearance of linear or comma-like 
echogenic densities that are contiguous with the 
marked indentations of the chorionic plate. It should 
be noted that at this phase the linear echogenic densi- 
ties do not reach the basal layer. The EGAs within the 
placental substance also appear to be more numerous 
and slightly larger than those in Grade I. The basal 
layer becomes punctuated with linear echoes which are 
arranged with their long axis parallel to the basal layer. 
These areas are larger and more dense than.the EGAs 
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Fig. 3. 4, Grade I placental scan. B, Diagrammatic version of scan of Grade I placenta. 
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Fig. 4. А, Grade II placental scan. B, Diagrammatic version of scan of Grade 11 placenta. 


Table I. Summary of placental grading 







Section 


of placenta Grade 0 Grade I 





Chorionic Straight and Subtle un- 
plate | well defined dulations 
Placental Homogeneous Few scattered 
sub- EGAs 
stance 

Basal No densities No densities 
layer 





Grade П 


Indentations extending into 
placenta but not to basal layer 

Linear echogenic densities 
(comma-like densities) 


Linear arrangement of small 
EGAs (basal stippling) 






Grade III 


Indentations communicating with basal 
layer 

Circular densities with echo-spared area? 
in center; large, irregular densities 
which cast acoustic shadows 

Large and somewhat confluent basal 
EGAs; can create acoustic shadows 





which are randomly dispersed in the placental sub- 
stance (Fig. 1, C). 

Grade III. This phase represents the mature pla- 
centa. The chorionic plate appears interrupted by the 
indentations, which now extend to the basal layer and 
probably represent the intercotyledonary septa. These 
are contiguous with the linear echogenic densities. As a 
result, the placental substance becomes divided into 


compartments which presumably demarcate the coty- 
ledons. The central portion of these compartments 


e 


shows echo-spared or "fallout" areas. In addition, 
dense, irregularly shaped, echogenic areas appear close 
to the chorionic plate. They cast acoustic shadows and 
may measure up to 2 cm in diameter. The echogenic 
areas at the basal layer become larger, more dense, and 


confluent and in some cases may cast acoustic shadows 
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Fig. 5. A, Grade III placental scan. B, Diagrammatic version of scan of Grade III placenta. 


(Fig. 1, D). A summary of the placental grading system 
is presented in Table I. Figs. 2, 3, 4, and 5 are actual 
scans with diagrammatic representations of each. 
Isolated echo-spared areas, resembling cystic struc- 
tures, are sometimes seen in the placental substance 
and bear no relationship to placental maturity (Fig. 6). 
‘They measure approximately 2 to 4 mm in diameter. 
It should be noted that a given placenta may have 
more than one grade if different sections are exam- 
ined. In evaluating each scan in this series, the grade 


assigned corresponded to the most mature portion of 


the placenta assessed. It is obviously important to vi- 
sualize as much placental tissue as possible. 
Amniocenteses were performed at the time of the 
scan in all patients who were more than 39 weeks? ges- 
tation (86 patients). L/S ratios were obtained using the 
method described by Gluck and associates, which in- 
cluded cold acetone purification and densitometric 
quantitation of the ratio.? A ratio of 9 or greater was 
defined as mature, an intermediate ratio was between 


Table II. Number of patients with Grades I, II, 
and III placentas and their relation with mature 
and immature L/S ratios 


Grade II Grade III 





L/S ratio: 
Negative 10 1 0 
Positive 21 28 23 
Total 31 32 23 
Correlation with posi- 67.7 87.5 100 


tive L/S ratio (%) 





1.5 and 1.9, and a ratio of 1.4 or less was classified as 
immature. 

In an effort to verify that the linear echogenic densi- 
ties were intercotyledonary septa, a Grade III placenta 
freshly delivered by cesarean section was studied in 
the following manner. The placenta was immersed in a 
water bath and step-section scans were performed with 


the same ultrasound equipment described above 
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Fig. 6. Scan showing a Grade II placenta, with cystic areas within the placenta that are not related to 


the grading system. 





Fig. 7. Scan of a freshly delivered Grade ПІ placenta in a 
water bath. 


(Fig. 7). Then 10 mm slices of the placenta were taken 
and xerography was performed using the Picker 
mammograph machine, at 36 kV, 250 amps/second at 
a positive mode (Fig. 8). The slices were then placed in 
a formalin solution with EDTA and repeat xerography 
was performed 48 hours later. EDTA is a chelating 
agent and should remove most heavy metals, particu- 
larly calcium. 

In an effort to assess interobserver error, 50 ran- 
domly selected scans were then read by three different 
investigators. 


e 


Results 

Placentas from 129 patients were examined in the 
study, of which 43 were Grade 0; 31, Grade I; 32, 
Grade II; and 23, Grade III. Correlations with mature 
L/S ratios were 68% in Grade I, i.e., 21 of 31 cases with 
positive L/S ratios, 88% in Grade П (28 of 32 cases), 
and 100% in Grade III (Table II). In the 32 patients 
with Grade II placentas there were four patients with 
intermediate L/S ratios (between 1.5 and 2.0). One of 
these patients whose L/S ratio was 1.8 was delivered by 
cesarean section within 4 days of the amniocentesis. 
The baby did not develop respiratory distress syn- 
drome. Two other patients with L/S ratios of 1.9 were 
delivered 9 days after amniocentesis and did not dê- 
velop respiratory distress syndrome. The fourth pa- 
tient, with an L/S of 1.8, had another amniocentesis 
one week later. A result of 2.9 was obtained and the 
patient was delivered by cesarean section. 

The biparietal diameter range from Grade I was 7.6 
to 9.6 (mean for 31 weeks to term). The range was 8.1 
to 9.8 (mean for 33 weeks to term) in Grade II and 8.7 
to 9.5 (mean for 35 weeks to term) in Grade III. 

The placental thickness decreased gradually after 32 
weeks’ gestation until term. The average thicknesses 
were 3.8 cm for Grade I, 3.66 cm for Grade II, and 
3.48 cm for Grade III. E 

As seen in Fig. 8, the dark, speckled appearance on 
the xerogram is typical of the distribution of caltium. 





Volume 133 
Number 8 





Ultrasonic changes in maturing placenta’ 921 


Fig. 8. Xerogram of a slice of a Grade III placenta, showing the distribution of calcium (the black, - 


speckled area represents the calcium deposits). 





Fig. 9. Composite of scans representative of the four grades (note that these were taken from 
different patients). 


The calcium seemed to be more heavily deposited 
along the maternal surface, the periphery, and the in- 
tercotyledonary septa of the placenta. After 48 hours 
in the formalin with EDTA, the repeat xerograms 
showed no calcium. 

There was a difference in the assigned grades in only 
seven of 50 cases. The grades assigned were between I 
and II. There was never any difference of opinion 
about a Grade III placenta. 


Comment 


In this study we have attempted to describe four 
characteristic ићгаѕопіс patterns of placental matura- 
tion, which may represent the different stages of pla- 


centàl maturation throughout gestation. The placental 


scans in Fig. 9 demonstrate the four grades (not ob- 
10, A, 
were taken from a patient with a Grade I placenta at 36 


tained in the same patient). The scans in Fig. 


weeks, and four weeks later the placenta had converted 
to a Grade III (Fig. 10, B). It is conceivable that the 
maturational changes may not necessarily progress se- 
quentially to a higher grade but may remain the same 
until term. In abnormal pregnancies the placenta may 
mature more rapidly through the grades. 

The Grade III placenta, with the "fallout" or echo- 
spared areas, has been described by Winsberg! as the 
"irregular placenta." The ultrasonic appearance of the 
compartments, presumably the cotyledons of the pla- 
centa, is due to the presence of the intercotyledonary 


septa. As the placenta matures, there seems to be a 
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Fig. 10. 4, Scan of patient at 36 weeks with Grade I placenta. B, Scan 4 weeks later of same patient, at 
term, with a Grade III placenta. 


deposition of calcium in the septa, particularly in the 
last 4 weeks of gestation.” This process may occur as 
early as 33 weeks in pregnancies complicated by in- 
trauterine growth retardation and hypertension. The 
fallout areas may correspond to the “holes” in the cen- 
ter of the placental cotyledons, which are devoid of villi 
and could represent areas of entry of the maternal 
arterial jet under pressure.? 

In this preliminary study the most striking feature 
was the 100% correlation of the 22 Grade III placentas 
with mature L/S ratios. We also found an 88% correla- 
tion between mature L/S ratios and Grade II placentas; 
the remaining 12% were associated with intermediate 
L/S ratios. In the one case with a Grade II placenta and 
delivery within 4 days after an intermediate L/S ratio, 
the infant did not develop respiratory distress syn- 
drome. This is not surprising since in one study by 


Whitfield’ only 20% of infants born after an inter- 
mediate L/S ratio developed respiratory distress 
syndrome. 

These results indicate that (1) there can be a working 
classification for the grading of placental maturity and 
(2) there is a good correlation between ultrasonically 
defined placental maturity and fetal pulmonic matu- 
rity. In some high-risk pregnancies, where it is impor- 
tant to establish fetal maturity, amniocentesis is often 
difficult or hazardous. If expanded data confirm the 
above preliminary findings, noninvasive studies such as 
placental grading might indirectly predict fetal lung 
maturity. 


We wish to thank Dr. David S. Papermaster, Associ- 
ate Professor of Pathology, for his advice and assistance 
with this study. 
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Internal intrapartum fetal monitoring has been implicated as a source of maternal and fetal sepsis. 
We report water-borne contamination of a component of the intrauterine pressure transducer and 
suggest that this may be a potential source of nosocomial infection. (AM. J. OBSTET. GYNECOL. 


133:923, 1979.) 


DECONTAMINATION of fomites (substances capable 
of transmitting contagious disease) is a major problem 
in today's technologically complex hospital. Adequate 
cleaning, disinfecting, and drying of component parts 
of intricate patient monitoring devices is often difficult. 
It is well known that the growth of certain gram- 
negative organisms ("water bugs") may be promoted by 
standing water or moisture.' 

Attempts to implicate intrauterine fetal monitoring 
as a source of maternal and fetal sepsis have largely 
focused on the concerns of bacterial spread from a mi- 
crobiologically contaminated cervix and vagina. The 
present communication raises a new concern, that of 
contamination of a component of the monitoring 
equipment with potentially pathogenic water-borne 
bacteria. 


Methods and material 


* Five Hewlett-Packard Model 8030A fetal monitors 
and Model 1280 pressure transducers (Fig. 1) were ex- 
amined. Prior to insertion of the intrauterine pressure 
catheter, the three-way stopcock was set to open the 
transducer to air. Then 5 ml of sterile distilled water 
was flushed through the transducer and the resultant 
flow from the transducer was collected simultaneously 
in a separate sterile syringe. This collected fluid was 
plated on media and aerobic bacteria were identified by 
standard methods. Bacterial colony counts were per- 


From the Department of Obstetrics and Gynecology, 
University of Vermont College of Medicine. 


Reprint requests: Dr. David A. Baker, Department of 

+ Obstetrics and Gynecology, University of Vermont College 
of Medicine, Given Building, Burlington, Vermont 
05401. 


0002-9378/79/080923--02$00.20/0 © 1979 The C. V. Mosby Co. 


LUER 
FITTINGS 


PROTECTIVE 
CAP / 


— 4 






> =~ MEMBRANE 


] MEMBRANE 


TRANSDUCER 
DIAPHRAGM 






SMALL 
DROP OF 
LIQUID 
TRANSDUCER 
-— BODY 


Fig. 1. Exploded view of pressure transducer showing location 
of residual fluid cultured. (Courtesy of Hewlett-Packard). 


formed using both the calibrated loop method and the 
pour-plate method. 


Results 


Thirteen of 15 cultures from the five transducers 
were positive, with an average of 2.46 isolates per cul- 
ture. With the exception of Bacillus sp., all isolates were 
the four traditional "water bugs" commonly associated 
with standing water, i.e., Pseudomonas sp., Flavobacte- 
rium sp., Alcaligenes faecalis, and Achromobacter (Table I). 
The significance of the presence of Bacillus sp., a 
ubiquitous hospital contaminant, is unknown. 
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Table I. Quantitative bacterial cultures from five pressure transducers 






Organism 


Concentration (CFU/ml) 


A Pseudomonas sp. >10° ў 
Pseudomonas sp. 0 0 >10 
. Bacillus sp. 0 0 >10 
Flavobacterium sp. 0 i 0 
UB Pseudomonas sp 105 105 10-104 
Pseudomonas sp 0 > 10° 0 
AN Flavobacterium sp. 101-105 104-108 210 
£x Pseudomonas sp. >10 >10 10°-10* 
Ў Flavobacterium sp. 210 2105 >10 
Bacillus sp. 2105 0 0 
D Pseudomonas sp. > 105 0 
Flavobacterium sp. > 105 0 
Bacillus sp. 105 0 
E Alcaligenes faecalis >10 0 0 >10 
Pseudomonas sp. >10 0 210» 2105 
Flavobacterium sp. 0 >10 >10* >10 
Pseudomonas sp. 0 0 >10 0 
Achromobacter 0 0 103-105 0 





CFU - Colony-forming units. 
*0 — no growth. 
TCFU not done. 


Comment 


On a busy obstetric service, optimal attention may 
not be consistently given to the transducer to which the 
intrauterine pressure catheter is connected. The man- 
ufacturer recommends disassembly and cleaning (but 
only suggests cold chemical and gas sterilization pro- 
cesses) after each use. 

Standard nursing procedure for care and mainte- 
nance of monitoring devices at our institution includes 
disassembly and drying of the transducer after each 
use as recommended. However, time constraints have 
precluded initiating suggested sterilization processes. 
Time interval between use varied from several minutes 
to several days. 

We have demonstrated that water-borne contamina- 
tion of pressure transducers does occur in the interval 
between patient use despite disassembly and drying of 
transducers. 

The organisms isolated in this study were not associ- 
ated with any maternal or fetal morbidity. This is in- 
deed nosocomial contamination and not retrograde 


seeding from the indwelling catheter because these or- 
ganisms are not constituents of normal vaginal or en- 
docervical flora. However, this contamination poses a 
potential source of nosocomial infection. 

In 1959, King? was the first to associate Flavobac- 
terium meningosepticum with meningitis in infants. Since 
the initial report, there have been several articles of 
severe nosocomial infections associated with Flavobac- 
terium meningosepticum.* * Pseudomonas cepacia bac- 
teremia caused by contaminated pressure transducers 
used during open heart surgery has been reported.? 
With the suggestion that intrapartum monitoring 
techniques may increase infectious morbidity, it is im- 
portant to prevent added risk of nosocomial infections 
in this patient population. e 

Hopefully, such infections can be minimized by 
meticulous attention to decontamination of equipment 
and rigid in-hospital infection surveillance. Further- 
more, ingenious engineering solutions to the problems 
of decontamination must be sought by the manufac- 
turers who design this equipment. 
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Normal Ovariotomy — Case 


ROBERT BATTEY 
Atlanta Medical and Surgical Journal, Volume 10, pp. 321-329, 1872-1873 


э% Atlanta Medical and Surgical Journal. 
OPERATION, 


First Day,—Saturday, 17th August, 1872, at noon, the opera- 
tion was with the assistance of Drs, G, W. Holmes, W. 
D. Hoyt, and J. B. S. Holmes, to whom I am under special 
pn атча acean куна eS 


Sprung, v еру Нагой to ivi mil ^ 
sige hrs aldea The bellies of the 
rectus were developed, and so closely applied 
each other as to form еч 


that 
Not- 
sigmoid 
healthy 
between 
myt 
surface, 
dele, with a small drop of yet liquid blood exuding from 
point of rupture. It seemed as though the ovum had but 
excaped, Ар attempt was made to enucleate the ovary from its 
peritoneal 
. , ^ 
and 


[ 


With the introduction of anesthesia in the mid— 
nineteenth century and surgeons' increasing courage 
the following decades saw operations for ovarian 
tumors become relatively common. Within a month in 
1872 three individuals in different parts of the world 
performed bilateral oóphorectomy, or ovariotomy as it 
was called, on relatively young women with nonovarian 
conditions for the express purpose of castrating them 
to suppress ovdrian function. Alfred Hegar, of Frei- 
burg, first removed both ovaries on July 27, 1872, from 
a wbman with severe menstrual neuralgia. Hegar, 
however, delayed 5 years before reporting his results 
(Ueber die Extirpation normaler und nicht zu um- 
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Normal. Ovariotomy. 327 
intimate as to lead me to abandon the purpose, and the hase of 
attachment to the broad ligament was then transfixed at the 
centre with a needle carrying a doubled silk, and tied in two 
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fully sponged. 
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completed the closure. —— 
‘The patient was put to bed about 1 o'clock; soon recovered 
from the chloroform, and of great pain in the sao- 


EE 


greenish water, and 


fanglichen Tumoren degeneritter Eierstócke . . ., Cent. 
Gynaekol. 1:297, 1877). Only 5 days after Hegar’s op- 
eration, Robert Lawson Tait, of Birmingham, England, 
performed double ovariotomy to arrest the growth of a 
bleeding leiomyoma. Again only in response to later 
reports by others did Tait report his results (Removal 
of normal ovaries, Br. Med. J. 1:813, 1879). On August 
17, Robert Battey, of Rome, Georgia, removed the 
ovaries of a 30-year-old woman who had experienced 
severe molimenal symptoms accompanied by epilep- 
tiform convulsions, gastric and rectal bleeding, and “in- 
tense suffering” since her menarche. Battey proposed 
that ovariotomy with induction of premature meno- 
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pause might offer a radical cure for the patient. Within 
a month, his report appeared (see figure) and quickly 
was republished in the Richmond and Louisville Medical 
Journal (14:711, 1872). Regarding the operation, he 
wrote: "It was ... the creature of my own thought ... 
The incision in the median line was begun an inch 
-sabove the crown of the pubis, and extended upward 
for the space of three inches. ... The right ovary was 
quickly brought to the light between my two fingers, 
and examined ..."(continue in figure). He then de- 
taj he first 31 days of postoperative recovery. Later 
e described ће patient's continued improvement for 
7 months (Trans. . Assoc. Ga. 24:36, 1873). Sub- 
sequently, Battey reported cases of this operation in 
more than 20 publications over a period of almost two 
decades, his accounts stressing the value of surgical in- 
duction of the menopause in women with bleeding 
uterine leiomyomas and severe molimenal symptoms 
including pelvic pain or dysmenorrhea. In a report to 
the newly formed American Gynecological Society, 
Battey wrote: "I have sought to effect a cure of the 
varied maladies complained of, by the removal, in 
certain instances, of an ovary viciously or abnormally 
performing its functions, and more frequently by the 
removal of both ovaries, to put an end to ovulation 
entirely, and thus to determine the menopause of 
change of life; whereby I have hoped, through the in- 
tervention of the great nervous revolution, which ordi- 
narily accompanies the climacteric, to uproot and re- 
move serious sexual disorders and re-establish the 
general health" (Extirpation of the functionally active 
ovaries for the remedy of otherwise incurable diseases, 
Trans. Am. Gynecol. Soc. 1:101, 1876). Later he and 
others championed the operation for epilepsy or in- 
sanity of ovarian origin, conditions he called "oópho- 
romania," “odphoro-epilepsy,” and  "oóphoralgia" 
(Castration in mental and nervous diseases. ^ sym- 
posium, Am. J. Med. Sci. 92:483, 1886). Other than a 
"senile" shrunken appearance or "sclerosis" of the sur- 
face, no pathologic abnormalities were associated with 
the patients' symptoms. Although Battey reported per- 
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forming the procedure in only about 70 patients, he is 
believed to have carried out the operation in several 
hundred women. Following Battey's lead many other 
surgeons throughout the western world, incluging 
James Marion Sims, Howard Kelly, Hegar, and Tait, 
espoused the concept of castration for multiple fe- 
male complaints. For instance, Philadelphia's William 
Goodell advocated Battey's operation for many condi- 
tions, including nymphomania and moral insanity 
(Lessons in Gynecology, Philadelphia, 1879, D. G. 
Brinton, pp. 267-288). Several state hospitals for the 
insane established surgical annexes for the perfor- 
mance of oóphorectomy on female inmates. During the 
1890's, reaction against this procedure increased, its 
apogee passed, and increasing conservatism saw the 
procedure carried out only infrequently. Battey's op- 
eration thus serves as an example of changing fashions 
in the practice of clinical medicine. On one hand, one 
may be tempted to dismiss it as a male chauvinistic 
attack on women, and an example of the worst of 
medicine's eagerness to adopt untested procedures. On 
the other hand, Battey's "experiment" contributed to 
an understanding of diseases of the female genital 
tract, popularization of laparotomy, and the advance- 
ment of pelvic and abdominal surgery as surgeons be- 
came more courageous in attempting pelvic operations 
for various indications. In addition, Battey's operation 
helped confirm the conviction that menstruation oc- 
curred as a function of ovarian integrity rather than a 
function of the fallopian tubes of uterus per se, in an 
era that preceded knowledge of hormones and their 
function. Battey wrote on many other subjects in 
medicine including intestinal obstruction (Atlanta Med. 
Surg. J. 12:129, 1874-1875), ruptured perineum (At- 
lanta Med. Surg. J. 12:734, 1874-1875), and perme- 
ability of the alimentary canal by enema (Virginia Med. 
Mo. [Richmond] 5:551, 1879). One of the founders of 
the American Gynecological Society, Battey served as 
its President in 1888. (Photograph courtesy of the Na- 
tional Library of Medicine.) 
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THE SCIENTIFIC JOURNAL: 
. EDITORIAL POLICIES AND 
PRACTICES 


Guidelines for Editors, Reviewers, 
and Authors 


In 1665 the first scholarly journal was published in 
France. Since that time, there has been no one 
source of editorial guidelines for journal editors. 
This new book now provides you with such a 
source. 


YOU DECIDE YOUR OWN APPROACH! 


Presenting the advantages and disadvantages of 
each specific decision, eminent editors offer you 
various recommendations, discussions, and opin- 
ions concerning the problems you may encounter: 


"Because we are aware that there is no 'right' 
policy on most editorial matters, we have tried 
not to prescribe rules, but have, instead, 
explored various facets of the problems that 
confront the editor in his daily work." 


The book is divided into two general sections: 
editorial policies, which usually require major 
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The Peoria School of Medicine, University of 
Illinois College of Medicine, is seeking a 
Chair/Head for the Department of Obstetrics/ 
Gynecology. This office is responsible for the 
formulation and execution of the college 
policies as they affect this department. Peoria 
School of Medicine is a community-based, 
three-year clinical school and utilizes regional 
resources for the conduct of its educational 
programs. Candidates must be board certified 
and eligible for licensure in the State of Illinois. 
Administration and investigation experience is 
highly desirable. Rank and salary is negotiable 
and commensurate with qualifications and ex- 
perience. Deadline date open. Interested ap- 
plicants should contact the following person: 

Jerry |. Newman, M.D. 

Associate Dean for Academic Affairs 

Peoria School of Medicine 

123 S. W. Glendale Avenue 

Peoria, Illinois 61605 

Telephone: 309/671-3028 


The University of Illinois is an Equal Oppor- 
tunity/Affirmative Action Employer and en- · 
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А new oral cephalosporin 
for urinary tract 
infections due to 
Escherichia coli, Proteus mirabil 
and Klebsiella sp. distinguished by 
sustained, higher urine levels 












'Numerous human pharmacological studies have now clearly estab- 
lished that the outstanding metabolic characteristic of cefadroxil, which 
dfiferentiates it from other presently marketed cephalosporins such 

as cephalexin and cephradine, is its prolonged duration of action.” 
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For treatmentof 
urinary tract infections 
due to Escherichia coli, 
Proteus mirabilis, 
and Klebsiella sp. 


NEW 
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(CEFADROXIL MONOHYDRATE). 


A newb.i.d.oral 
cephalosporin 
offering tangible 
clinical benefits... 








PROLONGED DURATION 
OF ACTION 


“Numerous studies have shown that effective 
antimicrobial activity in urine is most impor- 
tant in curing urinary tract infections....a 
continuous urinary antibiotic concentration 
above the MIC of the infecting organism can 
cure the majority of urinary tract infections’ 
whether of renal or bladder origin. ? . us 
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- "centration in urine is three times higher for 
cefadroxil at 6 to 12 hours than for cephalexin? 
O The prolonged duration of action is due to a 
more gradual urinary excretion rate compared 
to cephalexin and cephradine.'? 
о Twenty-four hours after ingestion, approximately 
93% of cefadroxil is recovered in the urine? 


E 
= 
© 
Q 
E 
c 
б 
= 
S 
S 
E 
c 
o 
o 
c 
[e] 
o 


, "ens Time (hours) 










lete prescribing information, 
page of this advertisement. 


PN SN 


| CAPSULES, 500 mg. 


DURICEF ~ 


ACEFADROXIL MONOHYDRATE) - 


' For urinary tract 
infections due to 
Escherichia сой, м. 
Proteus mirabilis, = 
and Klebsiella sp. . и 








PROVEN CLINICAL 
EFFICACY 
cs ге (255 pais ше of 
infec sdue indi- - 
ied pen nthe eb E Bund 
no га У (но 500- тос sules 
b.i.d.)in multic uy die 





HIGH,DEGREE 
OF SAFETY 


п Laboratory parameters in more than 175 studies 
. in 15 countries have failed to reveal any drug- 
related changes regarded as clinically significant. 


о In none of these studies was there any tendency 
lor cefadroxil to accumulate in the serum nor 
has nephrotoxicity been reported.^ 


о DURICEF can be used in patients with renal insuf- 
ficiency at reduced dosages (see full prescribing 
information). 

о There is evidence of partial cross-allergenicity 
between the penicillins and the cephalosporins. 


о The most frequent adverse reaction has been 
nausea ...rarely severe enough to warrant ces- 
sation of therapy. Administration with food 
decreases the chances of nausea occurring and 

*does not affect absorption. 


References: 1. Henness DM, Richards D, Santella PJ, Rubinfeld J: Oral 
bioavailability of cefadroxil. a new semisynthetic cephalosporin. Clin 
Therap 1:263-273, 1977. 2. Grasso S, Meinardi С, DeCarneri I. Tamassi V: 
New in vitro model to study the effect of antibiotic concentration and 

rate of elimination on antibacterial activity. Antimicrob Agents Chemother 
13:570-576, 1978. 3. Hartstein Al. Patrick KE. Jones SR, et al: Comparison 
of pharmacological and antimicrobial properties of cefadroxil and cepha- 
lexin. Antimicrob Agents Chemother 12:93-97. 1977 4. Data on file 

Mead Johnson Pharmaceutical Division. 5. Henness DM. Richards D: 
Clinical comparison of cefadroxil and cephalexin in uncomplicated 
urinary tract infection. Curr Ther Res 23:547-554. 1978 


B.I.D. CONVENIENCE AND 
COMPATIBILITY WITH FOOD  . 


B.I.D. CONVENIENCE Ж 
Sustained high urine levels in comparison with 
other oral cephalosporins justify a simple two- 
capsule b.i.d. regimen in urinary tract infections. 


COMPATIBILITY WITH FOOD 


Concomitant administration of DURICEF with 
food does not affect its rate or extent of абѕогр- 
tion. This may be helpful in diminishing potential 
gastrointestinal complaints occasionally &ssoci« 
ated with oral cephalosporin therapy. 


ENHANCED DOSAGE 
COMPLIANCE 


The convenient regimen of DURICEF —two cap- 
sules b.i.d., at breakfast and dinner—improves 
the chances for patient compliance and in- 
creases the likelihood of patients completing 
therapy as prescribed. 
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‚ Aneworalcephalosporin | 


(UEFADROXIL MONOHYDRATE) : 


offering tangible clinical benefits... 
» plus b.i.d. convenience 


DESCRIPTION: DURICEF: (cefadroxil monohydrate) is a semisynthetic cepha- 


losporin antibiotic intended for oral administration. It is a white to yellowish-white 
crystalline powder. It is soluble in water and it is acic-stable. It is chemically des- 
ignated as 7-[[D-2-amino-2-(4-hydroxyphenyl)acetyl Jamino ]-3-methyl-8-oxo-5- 
thia-1-azabicyclo[4.2.0 oct-2-ene-2-carboxylic acid monohydrate. It has the 
following structural formula 
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Clinical Pharmacology — DURICEF (cefadroxil monohydrate) is rapidly ab- ` 
Sorbed after oral administration. Following single doses of 500 and 1000 mg.. 


average peak serum concentrations were approximately 16 and 28 mcg. /ml., re- 


spectively. Measurable levels were present 12 hours after administration. Over 
90 percent of the drug is excreted unchanged in the urine within eight hours 
Peak urine concentrations are approximately 1800 mcg./ml. during the period 
following a single 500 mg. oral dose. Increases in dosage generally produce a 
proportionate increase in DURICEF urinary concentration. The urine antibiotic 
concentration was maintained well above the MIC of all typical urinary patho- 
gens for 12 hours and, in most instances, for 18 hours 


MICROBIOLOGY: /n vitro tests demonstrate that the cephalosporins are bac- 
tericidal because of their inhibition of cell-wall synthesis. DURICEF is active 
against the following organisms in vitro 
Escherichia coli 
Proteus mirabilis 


Note— Most strains of Enterococci (Streptococcus faecalis and S. faecium) 
are resistant to DURICEF. It is not active against most strains of Enterobacter 
species, P morganii, and P vulgaris. It has no activity against Pseudomonas 
or Herella species. 


Disc Susceptibility Tests— Quantitative methods that require measurement of 
zone diameters give the most precise estimates of antibiotic susceptibility. One 
recommended procedure (CFR Section 460.1) uses cephalosporin class disc for 
testing susceptibility; interpretations correlate zone diameters of this disc test 
with MIC values for DURICEF. With this procedure, a report from the laboratory 
of "resistant" indicates that the infecting organism is not likely to respond to ther- 
apy. A report of "intermediate susceptibility suggests that the organism would 
be susceptible if the infection is confined to the urinary tract, as DURICEF 
produces high antibiotic levels in the urine 

INDICATIONS: DURICEF (cefadroxil monohydrate) is indicated for the treat- 
ment of urinary tract infections caused by E. coli, P mirabilis, and Klebsiella 
species 

Note— Culture and susceptibility tests should be initiated prior to and during 
therapy. Renal function studies should be performed when indicated. 
CONTRAINDICATION: DURICEF (cefadroxil monohydrate) is contraindicated 
in patients with known allergy to the cephalosporin group of antibiotics 
WARNING: IN PENICILLIN-ALLERGIC PATIENTS, CEPHALOSPORIN 
ANTIBIOTICS SHOULD BE USED WITH GREAT CAUTION. THERE IS 
CLINICAL AND LABORATORY EVIDENCE OF PARTIAL CROSS- 
ALLERGENICITY OF THE PENICILLINS AND THE CEPHALOSPORINS, 
AND THERE ARE INSTANCES OF PATIENTS WHO HAVE HAD REAC- 
TIONS TO BOTH DRUGS (INCLUDING FATAL ANAPHYLAXIS AFTER 
PARENTERAL USE). 


Klebsiella species 


Any patient who has demonstrated a history of some form of allergy. particularly 
to drugs, should receive antibiotics cautiously and then only when absolutely 
necessary. No exception should be made with regard to DURICEF (cefadroxil 
monohydrate) 

PRECAUTIONS: Patients should be followed carefully so that any side-effects 
or unusual manifestations of drug idiosyncrasy may be detected. If a hypersensi- 
tivity reaction occurs, the drug should be discontinued and the patient treated e 
with the usual agents (e.g., epinephrine or other pressor amines, antihistamines, 
or corticosteroids) 


DURICEF (cefadroxil monohydrate) should be used with caution in the presence 
of markedly impaired renal function (creatinine clearance rate of less than 

50 ml/min/1.73 M"). (See Dosage and Administration.) In patients with known or 
suspected renal impairment, careful clinical observation and appropriate labora- 
tory studies should be made prior to and during therapy. 

Prolonged use of DURICEF may result in the overgrowth of nonsusceptible or- 
ganisms. Careful observation of the patient is essential. If superinfection occurs 
during therapy. appropriate measures should be taken. 

Positive direct Coombs tests have been reported during treatment with the 
cephalosporin antibiotics. In hematologic studies or in transfusion cross- 
matching procedures when antiglobulin tests are performed on the minor side or 
in Coombs testing of newborns whose mothers have received cephalosporin an- 
tibiotics before parturition, it should be recognized that a positive Coombs test 
may be due to the drug. 

USAGE IN PREGNANCY: Although no teratogenic or anti-fertility effects were 
seen in reproductive studies in mice and rats receiving dosages greater than the 
normal human dose, the safety cf this drug for use in human pregnancy has not 
been established. The benefits of the drug in pregnant women should be 
weighed against a possible risk to the fetus. 


ADVERSE REACTIONS: Gastrointestinal— The most frequent side-effect has 
been nausea. It was infrequently severe enough to warrant cessation of ther: 
Administration with food decreases nausea and does not decrease absorptio 
Diarrhea and dysuria have also occurred 

Hypersensitivity— Allergies (in the form of rash. urticaria, and angioed 
have been observed. These reactions usually subsided upon disconti 
the drug 

Other reactions have included genital pruritus, genital moniliasis, vaginitis, and 
moderate transient neutropenia. 

DOSAGE AND ADMINISTRATION: DURICEF (cefadroxil monohydrate) is acid 
stable and may be administered orally without regard to meals. Administration 
with food may be helpful in diminishing potential gastrointestinal complaints oc- 
casionally associated with oral cephalosporin therapy. е 
Adults— The usual adult dose is one д. (two 500 mg. capsules) two times рег 
day for patients with normal renal function. In patients with renal impairment, the 
dosage of cefadroxil should be adjusted according to creatinine clearance rates 
to prevent drug accumulation. The following schedule is suggested. In adults. 
the initial dose is 1000 mg. of DURICEF (cefadroxil monohydrate) and the main- 
tenance dose (based on the creatinine clearance rate [ml/min/1.73M"]) is 

500 mg. at the time intervals listed below 


Creatinine Clearances 







Dosage Interval 


0-10 ml/min 36 hours 
10-25 ml/min 24 hours 
25-50 ml/min 12 hours 


Patients with creatinine clearance rates over 50 ml/min may be treated as if they 
were patients having normal renal function 

Children— Dosage and safety have not yet been established in children. 

HOW SUPPLIED: DURICEF:* (cefadroxil monohydrate) capsules 500 mg. for 
oral administration in an opaque maroon cap and opaque white body No. O hard 
gelatin capsule. On each half capsule printed in black is "MJ" and “500.” Avail- 
able in bottles of 24 capsules (NDC 0087-0784-41) and 100 capsules (NDC 


0087-0784-42) . U S Patent Re—29.: 84 
Ме 
J 
Bad |o iru 
PHARMACEUTICAL DIVISION 
9 1979 Mead Johnson В Company * Evansville. Indiana 47721 U.S.A. MJL 8-4338 
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Small bowel herniation through a defect 
in the broad ligament 


WEST LIVAUDAIS, JR., Major (MC) USA 

JOHN M. HARTONG, LiguTenant (MC) USA 

WARREN М. OTTERSON, CoroNEer (MC) 
USA, F.A.C.S., F.A.C.O.G. 


Department of Surgery and Department of Obstetrics and 
Gynecology, William Beaumont Army Medical Center, El Paso, 
Texas 


THE OVER-ALL incidence of bowel obstruction as the 
cause of an acute condition of the abdomen requiring 
surgical treatment in an individual previously unoper- 
ated upon is 30%. The most common causes are small 
adhesive bands, strangulated groin hernia, and neo- 
plasm which account for as many as 80% of those pa- 
tients with bowel obstruction as the cause of the prob- 

. Other less common causes of bowel obstruction 
include such entities as volvulus, intussusception, in- 
traluminal obstruction caused by bezoars, and, finally, 
internal hernias. 

The last category is the subject of these case reports. 
Ifiternal hernias occur when there is a protrusion of 
abdominal viscera into one of the abdominal fossae or 
into or through a defect in the suspensory ligaments of 
the organs contained within the abdominal cavity. 
Hernia which occurs through a defect in the broad 
ligament is extremely rare. Two recent episodes of 
such a hernia were encountered and treated success- 
fully, as presented in the following case reports. 


Case 1. A 52-year-old white woman, gravida 4, para 2, 
abortus 2, last menstrual period in 1972, was in good health 
until the morning of admission, when she awakened with 


Reprint requests: Dr. Warren N. Otterson, Department of 
Obstetrics and Gynecology, William Beaumont Army Medical 
Comer, Eb Paso, Texas 79920. 


sharp, crampy, midabdominal pain which was severe in na- 
ture but without radiation. The pain was accompanied by 
protracted emesis of bile-stained, guaiac-negative fluid. She 
denied recent diarrhea and had a normal bowel movement on 
the day prior to admission. She denied hematemesis and 
hematochezia. She was taking ferrous sulfate. The pain con- 
tinued until the time of admission and at that time was more 
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severe and located іп the lower abdomen to the right of the — — e 


midline. Her past medical and surgical history revealed an 
appendectomy in 1942, but was otherwise unremarkable. Re- 


. view of systems was essentially noncontributory. 


She presented as a well-developed, well-nourished white 
woman in obvious acute abdominal distress. Vital signs on 
admission were a temperature of 35.6? C., pulse 60, respi- 
rations 20, and blood pressure 190/90 mm. Hg. Pertinent 
physical findings were a scaphoid abdomen with a well-healed 
incision in the right lower quadrant, bowel sounds hypoactive 
but present, a tender, freely movable, 8 to cm., lower midline 
mass, guarding, and rebound tenderness in both lower quad- 
rants. On pelvic examination, the mass appeared to be at- 
tached to the right adnexal structures. Rectal examination was 
unremarkable, with guaiac-negative feces. 

Admission laboratory data were as follows: hematocrit, 
48%; white blood cell count, 18,700 with a left shift; urinalysis, 
serum electrolytes, liver function tests, blood urea nitrogen, 
and glucose were normal. KUB and upright abdominal films 
revealed the presence of gas in the colon. Air-fluid levels were 
not noted. ў 

At operation, а strangulated loop of jejunum 24 inches іп 
length was noted to have herniated through a defect in the 
right broad ligament. The broad ligament was divided, the 
involved jejunum was resected, reanastomosis was performed, 
and the broad ligament defect was reperitonealized. The 
postoperative course was uneventful. 

Case 2. A 26-year-old black woman, gravida 2, para 2, last 
menstrual period in October of 1977, was in good health until 
the sudden onset of right lower quadrant and epigastric pain, 
which was colicky in nature and progressively worsening, on 
October 16, 1977. The pain was accompanied by clear bilious 
vomitus and progressive abdominal distention. Over the ensu- 
ing 48 hours, despite tap water enemas, the patient was obsti- 
pated. She had been seen in the emergency room and treated 
for pain with analgesics. The past medical history did not 
reveal any major medical problems, though she had un- 
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dergone a uterine suspension procedure in September, 1976. 
Review ef systems was essentially noncontributory. 

She presented as a well-developed, well-nourished, black 
woman in obvious abdominal distress, with abdominal disten- 
tion. Vital signs on admission revealed a temperature of 36? C, 
pulse 100, respirations 24, and blood pressure 130/80 in both 
arms. Pertinent physical findings were localized to the abdom- 

"па! area, where there was abdominal distention with dullness 
of the liver approximately 10 cm. below the right costal mar- 
gin. There was referred pain and guarding to the right lower 
quadrant and right hemiabdomen. Bowel sounds were in- 
.creasedin activity, with occasional rushes. Psoas and obturator 
signs were пераш, On pelvic examination there was tender- 
ness on the right and the uterus was retroflexed. Rectal 
examination was productive of guaiac-negative stool. 

Admission laboratory data revealed a white blood cell count 
of 10,000, with a normal differential, and a normal hemato- 
crit. Electrolyte determinations and medical admission battery 
were within normal limits. Preoperative chest x-ray was un- 
remarkable and abdominal films were consistent with a small 
bowel obstruction. 

At operation an internal herniation of small bowel through 
a defect in the right broad ligament was found, with a second- 
ary complete bowel obstruction. The bowel was reduced and 
the defect in the broad ligament was repaired. An incidental 
appendectomy was performed. The postoperative course was 
unremarkable. 


Congenital defects in the mesentery have been re- 


ported in 0.5% of routine autopsies. The incidence of * 


herniation through a defect in the broad ligament is 
considered to be even more unusual, with fewer than 
35 patients reported in the literature,' to which are now 
added two additional cases. In some reports, incarcer- 
ation of small bowel through a defect in the broad lig- 
ament has accounted for as many as 4 to 7% of all 
internal hernias.! However, due to the difficulty in 
diagnosis without surgical exploration of the abdomen, 
the mortality rate has been reported to be as high as 40 
to 80%. Other reports emphatically state that diagnosis 
is impossible preoperatively. 

The cause of defects in the broad ligament has not 
been ascertained, though pregnancy, trauma, and 
previous operations, as pointed out in case 2, have all 
been implicated.? Defects in the broad ligament may be 
congenital and are frequently bilateral. The incidence 
of broad ligament defects as originally described by 
Allen and Masters? is unknown. Case reports of such a 
window causing intestinal obstruction must be exceed- 
ingly rare, as only one such case has been reported 
(case 1) in the recent literature.? 
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Gigantomastia during pregnancy: Effect 
of a dopamine agonist . 
KERSTI HEDBERG, M.D. 5 
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GORAN LINDSTEDT, M.D. 


Departments of Pathology and Cytology, of Obstetrics and 
Gynecology, and of Clinical Chemistry, University of 
Gothenburg, Gothenburg, Sweden 


BREAST ENLARGEMENT in pregnancy is influenced 
by several hormones, of which at least the ovarian ste- 
roids and a somatotropic (or lactogenic) polypeptide 
hormone are essential. Whether both prolactin and 
chorionic somatomammotropin (placental lactogen) 
are required is a matter of controversy. Most studies 
have been performed on the growth and development 
of the epithelial cells, whereas little is known about the 
hormonal requirement for the increase in mesen- 
chymal mass. Excessive breast enlargement during 
pregnancy, gigantomastia, is an uncommon complica- 
tion, which has been treated medically with any success 
in only two cases. Lewison and associates! administered 
a gestagen, 17a-ethinyl- 19-nortestosterone, to a wom- 
an with gigantomastia during pregnancy, resulting in 
some decrease in breast size. Another patient received 
an estrogen, which aggravated the condition. Both 
cases had received testosterone with no effect on breast 
growth. Kullander? treated one patient during two 
pregnancies with bromocriptine, which reduced breast 
growth and normalized skin temperature. The first 
child was delivered by cesarean section in week 36 be- 
cause of suspected placental insufficiency. The child 
was small for date and died after 1% days. The second 
child was delivered by cesarean section in week 37 and 
developed normally during the first 2 months. 

We have now observed a woman with excessive 
breast growth during pregnancy in whom breast 
growth was nearly arrested by bromocriptine, which 


was administered during the last trimester. 
e 
A 26-year-old woman presented with huge breasts in the 


seventh month of her first pregnancy. At age 20 she had 
started with a contraceptive pill (50 ug of ethinylestradiol, 
3 mg. of norethisterone acetate) but she stopped the intake 
after 2 years because of doubling of breast size and appear- 
ance of several nodules. Regression of size to normal was 
then observed, but the breasts were irregular in consistency. 
Microscopic examination of several biopsy specimens ob- 
tained during the following 3 years revealed benign fibro- 
adenosis. 

Impending skin ulcerations were noted on the breasts; the 
superficial veins were dilated, and the skin temperature was 
increased. A fine-needle biopsy contained cells in large, some- 


Reprint requests: Dr. Góran Lindstedt, Department of 
Clinical Chemistry, Sahlgren's Hospital, S-413 45 Gothen- 
burg, Sweden. l 
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Fig. 1. Light-microscopic appearance of fine-needle biopsy from the patient before bromocriptine 
treatment (left) and a normal pregnant woman (right). (x500.) 


times papillary groups, which were spaced by fluid (Fig. 1). 
The nuclei lacked nucleoli. Some of the peripheral cells con- 
tained vacuoles. Several cystphagocytes were found, some of 
them close to the epithelial cell clusters. 


Administration of bromocriptine was started on day 210, * 


initially with a dose of 2.5 mg. twice daily (8 A.M., 5 P.M.). The 
patient soon felt decreased tension in the breasts, and the 
chest circumference decreased from 130 to 124 cm. after 2 
weeks. Skin temperature and color normalized. After a dose 
decrease to 2.5 mg. only in the morning, the patient soon felt 
increased breast tension. The dose was increased, and the 
symptoms again regressed. The same effects were noted dur- 
ing a new period of reduced bromocriptine dosage. As judged 
from chest circumference measurements, there was a slow 
increase in breast size during the following weeks, the circum- 
ference before delivery being 137 cm. No skin ulceration ap- 
eared, however. 

foderate uterine contractions started about 1 week after 
initiation of bromocriptine, and the patient was then treated 
with terbutaline sulfate to the end of pregnancy. 

The size of the fetus was normal after 200 days of preg- 
nancy, as judged by ultrasound examination. However, the 
fitus grew slower than normally, and the biparietal diameter 
(by ultrasonography) was less than 2 S.D. below the normal 
mean after 250 days. Daily fetal heart rate registrations gave 
normal results. However, at day 258 the patient did not feel 
any fetal movements. The fetal heart frequency was then 
around 140 beats per minute, with minimal irregularity and 
late decelerations. The patient was then delivered by cesarean 
section. The child was pale and flaccid at birth, but normalized 
rapidly. Apgar score was 8 points at 1 minute and 10 points at 
5 minutes. Birth weight was low—2,190 grams (normally, 
more than 2,400 grams). The crown to heel length was 47 cm. 
The placenta was of normal size and was normal by visual 
inspection and light microscopic examination. Normal values 
were found on analysis of thyrotropin and reverse tri- 
iodothyronine in cord blood serum and of serum calcium dur- 
ing the first week’ of life. The child's development has so far 
(1 year) been satisfactory (Dr. К. E. Larsen, Department of 
Pediatrics). 


Fine-needle biopsies 4 months after delivery (courtesy of 
Dr. T. Lowhagen, Karolinska Sjukhuset, Stockholm) also con- 
tained an abnormal amount of fluid. The tissue had a high 
content of cystphagocytes and of small epithelial cells without 
proliferative changes. 

The concentration of serum prolactin was normal (Fig. 2). 


` Studies of within-day variations by sampling with 15 minute 


intervals for 2 hours were performed in the morning and in 
the afternoon on day 200 (range 4.5 to 6.2 U. per liter, MRC 
standard 71/222), day 210 (5.3 to 8.8 U. per liter), day 226 
(A.M., 0.33 to 0.41 U. per liter; P.M., 0.88 to 1.1 U. per liter), 
and 228 (0.56 to 1.2 U. per liter. Blood samples were usually 
taken at 8 A.M. During days 211 to 242, samples were taken 
also at 3 р.м. Bromocriptine administration resulted in de- 
creased serum prolactin concentration, and the concentration 
remained low throughout the day when bromocriptine was 
given twice daily. The concentration in the morning sample 
was much higher than in the afternoon sample, when the dose 
interval had been increased to 24 hours. The concentration of 
serum estradiol was around the lower reference limit. The 
concentration of serum progesterone was normal throughout 
the period of study, as were the concentrations of serum 
a-fetoprotein and chorionic somatomammotropin (placental 
lactogen) as well as of the urinary estrogen excretion. 

None of the factors which have been implicated in the de- 
velopment of intrauterine growth retardation was present in 
this case. The patient does not smoke. She had no hyperten- 
sion, diabetes mellitus, or kidney disease. The weight gain 
during pregnancy was normal. The nutritional state of the 
patient was excellent. 

Gigantomastia has been attributed to edema and 
connective tissue overgrowth rather than to epithelial 
hyperplasia. We also found accumulation of intercellu- 
lar substance rather than epithelial cell proliferation. 
The cells were small, were arranged in unusually large 
clusters, and lacked the normal active chromatin pat- 
tern and distinct nucleoli. 

The etiology of gigantomastia during pregnancy is 
unknown. One may speculate that the patients produce 
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treatment. 


an abnormal amount of mammotropic hormones or 
that they are unduly sensitive to such hormones. The 
latter mechanism appears likely in our patient for two 
reasons: she experienced breast growth while taking an 
estrogen-containing contraceptive pill, and she had 
normal blood concentrations of so far recognized 
Ei mammotrophic hormones during pregnancy. It seems 
E reasonable to suggest that lowering of prolaetin secre- 
tion from the pituitary after bromocriptine adminis- 
tration is the cause for the reduction in the rate of 





hs е 

E breast growth, although one cannot at present time 
he exclude that bromocriptine acted directly on the 
i. mammary glands. There is some evidence frem animal 
v studies that low doses of bromocriptine may rather 
E. have prolactin-like effects on the mammary gland. Sev- 
р eral intriguing questions may then be raised: can the 


present data be taken as evidence that prolactin is in- 
deed essential for mammary enlargement during 
pregnancy also in the presence of normal concen- 
trations of chorionic somatomammotropin? Does pro- 
lactin influence the formation of intercellular fluid in 
| the mammary tissue? It should be recalled that prolac- 
tin affects water and electrolyte metabolism in other 


lactogen), a-fetoprotein, and prolactin as well as urinary estrogens before and during bromocriptine 


organisms, whereas the existence of such effects in the \ 

human is controversial at present time. QUE 
Intrauterine growth retardation is not a characteris- 

tic of the infants of mothers with gigantomastia during 

pregnancy, and one cannot at present exclude the pos- 

sibility that the drug treatment was causally related to 

the growth retardation. Few laboratory data are ауа®- 

able from other patients, who have been treated with 

bromocriptine during pregnancy, and, in particular, to 

our knowledge there are no previous studies of the 

placental function during bromocriptine therapy in 

human subjects. There is also scarce information on 

fetal growth in animals during bromocriptine adminis- 

tration in late pregnancy. The results from the mea- 

surements of a-fetoprotein and from the hormone as- 

says in the present patient did not indicate fetal or pla- 

cental damage. Intrauterine growth retardation was, 

however, observed in the present case as well as in one 

of the two children delivered by the patient described 

by Kullander. The latter patient, whp had epilepsy, — . 

was treated also with diphenylhydantoin, and the pre- 

sent patient also received a B-adrenergic stinfulatar. It 

is therefore not possible to draw any conclusions as to a 3 
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relationship between fetal growth retardation and 


bromocriptine treatment, but it should be borne in“ 


mind that prolactin may have somatotropic and other 


metabolic effects on body cells as have the structurally : 


related somatotropins from the pituitary and placenta. 
The fetal well-being should therefore be assessed con- 
tinuously in patients who receive long-term bromo- 
criptine treatment during pregnancy. It may be men- 
tioned that, of breast disorders, fibrocystic disease and 


mastodynia have been treated with bromocriptine with- - 


some success in a limited number of patients. Neoplas- 


tic breast disease, on the other hand, does not appear to ` 


be amenable to prolactin-suppressive therapy. 
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A series of sepsis due to 
Staphylococcus aureus after 
abdominal hysterectomy 
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Medical School, Zerifin, Israel, and Rapaport Laboratory for. 
“M icrobiology, Bar-Ilan University, Ramat-Gan, Israel : 


CARRIERS of pathogenic staphylococci can be demon- , © 


strated among the members of every major operating 
team, but most of them will never give rise to in- 
fícions. Some operating theater attendants seem to be 
intensive disseminators of bacteria to the air, though 
the reason is not always obvious. In the present series 
of sepsis after hysterectomy, the infection was probably 
airborne, and the carrier suffered from a chronic 
atopic skin disease. 


During the summer of 1975 melia students at- 
tended the Department of Obstetrics and Gynecology- 


Up to 10 studehts were present at surgery as passive 
onlookers in the theatre. They were not allowed to 
come in direct contact with the patient or surgical in- 


Reprint requests: Prof, D. Sompolinsky, Department of Mi- 
crobiology, Asaf Harofe Government Hospital, Zerifin, Israel. 
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struments; and they were not requested to scrub their 


hands, but clothing was the same as for the operating 
staff (gowns, masks, caps, and boots). 

On June 30 and July 2, surgery included one case of 
cesarean section and five cases of total abdominal hys- 
terectomy. The patient undergoing cesarean section 


.was given antibiotic treatment prior to the operation 


(20 megaunits of penicillin С intravenously and 1 Gm: 
of kanamycin sulfate intramuscularly per day); this pa- 


i tient recovered uneventfully. However, all of the hys- 


terectomy patients developed postoperative sepsis with 
elevated temperature (up to 39° C.) lasting from a few. 
days to 2 weeks after the operation. The skin wounds 
excreted various amounts of thick pus, and on vaginal 
examination tender inflammatory pelvic masses were 
palpable. Vaginal drainage produced up to 75 ml. of 


‘pus. Three patients recovered completely in the course 


of a few weeks; one continued to produce a thick, foul- 


: smelling pus during 6 weeks; and in another resection 


of a deep purulent sinus of the abdominal wall was 
performed after 1% years. From all these patients the 
only microorganism isolated from pus samples, with 
the use of aerobic and anaerobic techniques, was 
Staphylococcus aureus. It was decided for the time being 
to perform only emergency operations and even these 
under prophylactic antibiotic treatment. 

Meanwhile, students as well as staff members were 


“examined for S. aureus and, as the results emerged, 


admission to the operating room was prohibited for 
one of the students (N. J.). The routine surgical ac- 
tivities were resumed on July 21; until the end of that 
month 16 patients had major surgical interventions 
without antibiotic prophylaxis. Only one case of wound 


‘infection occurred, again due to S. aureus, but of anti- 
. biogram and phage pattern different from the strains 


that had caused the cluster of infections on June 30 and 
July 2. Since then, the offending strain has not been 
recovered from any infection in thé hospital. 

Pus samples of the five patients with wound sepsis 
after abdominal hysterectomy were cultured by aerobic 
and anaerobic techniques; S. aureus was the only mi- 
croorganism isolated. This organism was also isolated 
from the vaginal discharge of these patients. The 
strains from these patients, were all resistant to 
chloramphenicol, streptomycin, kanamycin, and neo- 
mycin, as shown by tests using sensitivity disks (Balti- 
more Biological Laboratories), and were lysed only by 
phage 92 of the international phage typing set. This 
antibiogram and phage pattern were identical for iso- 
lates from the first pus samples and for consecutive 
samples obtained throughout (Table 1). 

Of 34 persons ‘who were present in the operating : 
room at any of the operations that ended with sepsis, 
17 were medical students. and the others belonged to 


ће regular staff, All had nose swabs examined for 


S. aureus. From 10 of the staff members cultures posi- 
tive for S. aureus (32 per cent) were obtained, and the 
strains from four of them were lysed by phage 92 only. 


. 
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Table I. 5. aureus strains from p and staff of the gynecologic 8 team 





Patients A, B, C, D, E* Vaginal discharge and Resistant Resistant 92 . 
А pus from skin wound š 
1 Staff member (N. J.) 8 Skin and nostrils Resistant Resistant 92 
‚3 Staff members 3 Nostrils Susceptible Susceptible 92 
4 Staff members 4 Nostrils Susceptible l Susceptible, — Nontypable 
3 resistant 
1 Staff member · 1 Nostrils Susceptible Susceptible 29/52 
1 Staff member 1 Nostrils Susceptible Resistant 3A/55/71 
24 Staff members t 





= : 
*Isolations were obtained up to 1 years after the outbreak of postoperative sepsis. 


1No S. aureus isolated. 


However, the isolates from three of these persons were 
susceptible to chloramphenicol, kanamycin, and neo- 
mycin. Only strains from both nostrils of one of the 
students (N. J.) were similar to those isolated from the 
patients with respect to both antibiogram and phage 
pattern. This student suffered from disseminated 
chronic dermatitis. The student remained a carrier of 


$. aureus during more than 1 year. In September, 1976, | 


smears from both nostrils, throat, perineum, and right 
axilla, as well as other skin sites, were positive for 
`$. aureus of the same antibiogram and phage type as the 
offending organism. 


Although 10 persons present at the operations were i 


$. -aureus carriers, and most of them were in contact 
with the operating field proper, only N. J. caused in- 
fections. The colonization of this person was heavy, 
probably due to his skin disease, but it is not clear 
whether the intensive spread is connected with some 
kind of particular conduct of the disseminator. Several 
years ago we described a long series of deep S. aureus 
infections in a thoracic surgery unit of an Israel hospi- 
tal.! The offending strain was found in a male and a 
female nurse of the operating team, but several other 


S. aureus carriers were found in the team. The cwo . 
nurses were instructed to maintain particularly cauti- · 


ous behavior, including the use of double nose masks. 
Although these nurses continued for тоте than 2 years 
to be nóse carriers of the particular S. aureus type, the 
infections came to an abrupt stop. Dineen? has recently 
described a series of operating room infections where a 
member of the pump team was found to carry the of- 
fending organism. He had never been in direct touch 


with the patients, and nothing remarkable about his - 


conduct was observed. Nevertheless, after he was 
excluded from the operating room, cases of postop- 
erative sepsis stopped occurring. 
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Successful pregnancy in a patient 
with autosomal dominant 
ventricular dysrhythmia 
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A UNIQUE CASE of a successful pregnancy in a patient 
with familial ventricular dysrhythmia is described. The 
case is unique as this is the first successful pregnancy in 
an affected mother from a family with this condition. 
'The case underlines the probable dangers of beta 
blockers in pregnancy. 


The patient, a 24-year-old, married, Caucasian woman, was \ 


an affected member of a family with well-documented heredi- 
tary ventricular dysrhythntia. She was referred to the an 
tenatal clinic on June 1, 1977, at 10 weeks’ gestation. At that 
time the ventricular arrhythmia was controlled with pro- 
pranolol, 80 mg. every eight hours, and diphenylhydantoin, 
100 mg. every eight hours. 

Her past obstetric history on the above drug regimen was of 
a spontaneous vaginal delivery of a freshly macerated stillborn 
infant at 38 weeks’ gestation in 1975. The weight of the infant 
was below the fifth percentile for gestational age and the 
placenta weighed 250 grams. There were no other abnor- 
malities on postmortem examination and a diagnosis of pla- 
cental insufficiency was made. Propranolol was considered a 
possible contributory factor. 


In 1976, the patient had a spontaneous abortion at 10. 


weeks but the products of conception were not suitable for 
chromosomal analysis. 

In this pregnancy, with specialist cardiologic supervision, it 
was possible to reduce the dose of propranolol gradually over 
10 weeks to 20 mg. every eight hours. Fetal well-being was 
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n measured by clinical serial ultrasound and serial estriol 
2 monitoring. Between 32 and 34 weeks' gestation these mea- 


surgs all showed evidence of intrauterine growth retardation 
associated with placental insufficiency. 
Ар amniocentesis performed at 34 weeks and two days 


showed a lecithin/sphingomyelin ratio of 1.7. A course of , 


dexamethasone, 4 mg. every six hours, was given orally for 
four days, and at 35 weeks' gestation the lecithin/ sphin- 
gomyelin ratio was 2.5. An elective, lower-segment caesarean 
section was performed the same day. 

The infant was pale and limp at delivery. The heart rate 
was 80 beats per minute, but after two minutes of intermittent 
positive-pressure ventilation spontaneous respiration was es- 
tablished. The fetal heart rate remained between 100 and 120 
i beats per minute over the first four hours with runs of ectopic 
- beats up to eight per minute for 10 to 20 minute periods. At 
eight hours, normal sinus rhythm was established and 
follow-up at one, two, and three months showed no evidence 
of arrhythmia. However, this does not exclude the presence of 


decade of life. 

- There were no episodes of hypoglycemia in the immediate 
neonatal period. The infant weighed 2.18 kilograms (fifteenth 
percentile) the placenta weighed 380 grams and appeared 
healthy clinically and on histologic examination. 


The patient had a variant of the condition called 

familial ventricular dysrhythmia. Although an au- 

& tosomal dominant condition has been described,! this 
family differs in that the members develop ventricular 
arrhythmia when they have sinus tachycardia, whether 

induced by exercise, by isoproterenol infusion, or by 
emotional disturbance. At times of general excitement, 

such as watching football, several members of the 

family often fainted at the same time. Electrocardio- 


this disorder as it usually manifests itself only in the second 
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graphically the Q-T intervals were normal at rest but 
prolonged on excercise. In this family there were 11 
siblings. At least six members of zhe family had'similar 
attacks, two of whom died at the ages of 16 and 21, 
respectively. ' 

Earlier reports: of the use of beta blockers in preg- 
nancy ascribed no contraindication to their use. More 
recently, reports have described a number of conipli- 
cations in pregnancy and labor,” including intrapterine 
growth retardation, small placentas, and Јом Apgar 
scores at birth. In the neonate, hypoglycemia and 


- bradycardia up to three days post partum have beens 


reported. In our patient, the first pregnancy ended at 
38 weeks with a small-for-dates stillborn infant and it 
was thought that propranolol, 80 mg. every eight 
hours, was the main contributory factor. In this preg- 
nancy propranolol was decreased to the lowest dosage 
level compatible with the safety of the mother. The 
ectopic beats in the neonate af. er delivery may have 
been related to prematurity rather than the familial 
condition. 

It is our feeling that there is a а relative contraindica- 
tion to the use of beta blockers in pregnancy and that 
they should be used only where alternative drugs are 
not available and even then in the lowest possible dose, 
with emphasis on monitoring fetal well- being, eRe 


_ cially in the ша trimester. 
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` Prevention of meconium aspiration 


To the Editors: 

e Dr. €arsopn's! program for the prevention of meco- 
nium aspiration syndrome by a system of intrapartum 
nasopharyngeal suctioning appears to be palliative 
treatment of intrapartum hypoxia in the fetus which 
should have been prevented by earlier delivery. 

A retrospective study of perinatal deaths with 
meconium aspiration syndrome? revealed that 46% 
were from late term or postterm deliveries without 
other complications. The recent case report of Dr. Car- 
son? was of an infant delivered after 434 weeks’ gesta- 
tion and, although the infant survived, this period may 
be too long for certain fetuses to remain in utero. They 
pass meconium and start to breathe before the mater- 
nal connections are ruptured and this may happen 
even before. labor starts. 


Belinda R. Davies, M.D. . 


Department of Pathology 

Instituto Nacional de Perinatologia “DIF” 
Montes Urales 800, Lomas Virreyes Z. P. 10 
Mexico D. F., Mexico 
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Reply to Dr. Davies 
To the Editors: 

We agree that it would be better to not have 
meconium-stained fluid at all but have addressed our 
comments toward what should be done when it is pres- 


ent. The case we reported involved a mother who had. 


terminated care from her private physidan 2 weeks 
before coming into our hospital in labor, 20 minutes 
prior to her emer gency cesarean section.! For whatever 
reason meconium is present in the amniotic fluid it 
behooves us to remove it as effectively as we can from 
the infant's upper airway before he begins significant 
respiratory effort? Whether the fetus can aspirate 
enough in utero to produce meconium aspiration syn- 
drome is a moot point once we are faced with his re- 
suscitation. Experimental evidence does not support 
the premise that meconium aspiration syndrome oc- 
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curs in a live fetus in utero.? Agonally or after death, 
when cilary action and lung fluid flow cease, 
meconium could migrate into the lung. Such babies , 
have meconium in their lungs because they are dead, 
but do not die because they have meconium in their 
lungs. From our practical experience with the applica- 
tion of pre- and postdelivery suctioning, we have had 
no deaths from meconium aspiration syndrome on the 
inborn service at the University of Colorado Medical 
Center since 1974. 
Bonita S. Carson, M.D. 

Watson A. Bowes, Jr. M.D. 
Departments of Pediatrics and of Obstetrics and Gynecology 
University of Colorado Medical Center 
Denver, Colorado 80220 
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Midtrimester abortion procedures . 


To the Editors: 
We congratulate Drs. King and Burkman, and their 


: colleagues from .The Johns Hopkins University оп. 


their fine studies (Am. J. OBSTET. GYNECOL. 129:817, 
1977; 131:10, 1978) demonstrating the efficacy and 
safety of intra-amniotic combinations of hyperosmolar 
urea and prostaglandin Fy, (PGF;,) as second-trimester 
abortifacients. The discussion sections following both 
articles addressed an alternative method of terminating 
pregnancies beyond 12 weeks’ gestation—dilatation 
and evacuation (D and E). After the first article, Dr. 
Burkman expressed concerns about the methods used 
in the Joint Program for the Study of Abortion under 
the auspices of the Center for Disease Control (JPSA/ 
CDC); after the second article, Dr. Flowers implied that 
experience at his institution documented the dangers 
of D and Е; Because the issues raised by Dr. Burknian 
had been expressed previously by others, and because 
several of Dr. Flowers’ statements were misleading, we 
wish to respond. ` + 


g 
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Dr. Burkman said JPSA/CDC “was not а well- 


. designed clinical trial” and questioned four aspects of 


the study: (1) its lack of randomization, (2) the differ- 
ences in “methodology” and management of complica- 


tions among participating centers, (3) the unequal. 


number of patients among the groups of different 
abortion procedures studied, and (4) the aggregation 
of complications of varying severity into larger groups 
for purposes of comparing major complication rates. 
We will address each of these concerns: . 

Lack of randomization. JPSA/CDC was a multicenter, 
prospective cohort study of. abortion complications. 
Patients had abortions induced by the method cus- 
tomarily used at each participating institution. Patients 
were not randomly assigned with respect to the method 
of inducing abortion. The lack of random assignment 
could have resulted in noncomparable population 
groups for the methods studied; for example, some 
methods could have been used preferentially for 
high-risk patients. This apparently did not occur, since 


the distribution of patients by age, marital status, num- - 


ber of prior pregnancies, and pre-existing medical 
conditions was remarkably similar among the methods 
of second-trimester abortions studied." * Moreover, 
standardizing for many effects, including patient age, 
gestational age, and pre-existing medical conditions, 
only minimally altered the relative risks between D 
and E and saline! or between saline and PGF;,.? Thus, 
it is unlikely that selection bias or confounding played a 
major role in producing the observed differences. 
The implication that nonrandomized observational 
studies such as JPSA/CDC are limited in the extent to 
which valid statistical inferences can be drawn from 
their data is misleading?; moreover, it casts randomiza- 
tion in a role which often leads to uncritical acceptance 
of results from studies where randomization has been 
used. In general, randomization is desirable since it can 
provide more assurance of balancing uncontrolled 
factors—whether known or not—than observational 
studies. However, randomization does not guarantee 
comparability nor does it justify ignoring evidence of 
noncomparability. 

Standard case management. "There was no standard 


protocol for the different abortion procedures or for: 


management of complications; instead, we used iden- 
tical questionnaire forms, similar data collection tech- 
niques, and standardized definitions of abortion com- 
plications in order to monitor whatever methods the 
participating institutions felt were most appropriate. 
Thus, by focusing on the actual clinical experience in 
the participating institutions, our results may be more 
representative of current gynecologic practice than 
those derived from an experimental clinical trial. 
Moreover, use of an experimental protocol does not 
necessarily assure complete control of the clinical situ- 
ation. For exainple, in a recent clinical trial of abortion 
methods, different operators using the same operative 
teehniques had different complication rates*; differ- 
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ences in operator skill can influence the results of a 
study of any surgical technique which invabves more - 


than one surgeon. 

Unequal number of patients. The unequal number of 
patients among the different groups of abortion pro-* 
cedures does not affect statistical analyses of observa- 
tional studies. The number of subjects involved in any 
study is primarily important to lessen the probability 


| that the results observed could be attributed to chance, 


in other words, to allow the possibility of achieving 
statistical significance. Approximately equal sample 
sizes would be expected only in those randomized clini- 
cal trials with an equal probability of assignment to the 
treatment groups. Thus, scientfic concern about the 
unequal number of patients in each group of an obser- 
vational study is definitely unfounded. 

Major complication rates. The aggregation of 15 com- 

plications of different severity into a major complica- 
tion rate was based on the initial JPSA investigations 
sponsored by the Population Council. When this initial 
study documented the safety of the suction curettage 
procedure, the aggregation of major complications was 
not ааа Moreover, as explicitly stated in our 
original рарег,! when specific complications were com- 
pared, D and E had significantly lower rates of fever, 
endometritis, hemorrhage, urinary tract infection, and 
retained products of conception. but significantly high- 
er rates of cervical injury and uterine perforation. Al- 
though the latter two are usually considered more seri- 
ous complications, D and E had slightly lower rates 
for hysterectomy than saline instillation; however, this 
difference was not statistically significant. Finally, be- 
tween 1972 and 1976, D and E had lower death-to- 
case rates than instillation techniques.* 
The claim that JPSA/CDC was “not a well-designed 
clinical trial” has been used out of context. JPSA/CDC 
was not a randomized clinical trial; it was, however, a 
well-designed, multicenter, prospective study of abor- 
tion morbidity, the largest in the world to date. 

Dr. Flowers stated that if the “average physician” 


` starts performing D and E, the danger will be “al- 


most equivalent to walking down the streets of Harlem 
at midnight whistling 'Dixie."' As evidence of the dan- 
gers of D and E, Dr. Flowers cited an increased inci- 
dence of complications since the publication of JPSA/ 
CDC, including one death, at the University of 
Alabama Hospitals. However, upon questioning, Dr. 
Flowers admitted that the death (1) had not occurred in 
his institution, (2) had not occurred in Alabama, and 
(8) had occurred 4 years prior to the publication of the 
JPSA/CDC study. 

Few would advocate that the "average physician" 
undertake the midtrimester D and E procedure with- 


` out prior training and experience. Vaginal surgery is 


taught to all gynecologists; residents at Harvard are 
now being trained in D and E abortions and are per- 
forming them safely under the supervision of Dr. Phil- 
lip Stubblefield.5 Dr. Flowers’ cwn data on his outpa- 
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“tient saline technique document its dangers— 1546 re- 
. quired transfusion, an extraordinarily high rate. - 
The JPSA/CDC findings concerning second-trimes- 
ter D and E abortions have. been supported by 16 
* eother reports in the United States (references available 
upon request). Moreover, we are unaware of anv com- 
. parative studies demonstrating a scientific basis for es- 
tablishing a 12 week threshold on uterine evacuation 
techniques. The objective pursuit of knowledge about 
the most effective, safe, and practical method cf ter- 
minating pregnancies beyond 12 weeks' gestation re- 


quires thht research be conducted and evaluated by . 


dispassionate scientists. To date, the data appear to 
have demonstrated that D and E performed by ex- 
perienced physicians can be an effective, safe, and 
practical abortion method. 
Willard Cates, Jr., M.D., M.P.H. 
Kenneth F. Schulz, М.В.А. 
Abortion Surveillance Branch and Statistical 
Services Branch 
Family Planning Evaluation Division | 
Center for Disease Control 
Atlanta, Georgia 30333 
David A. Gites M. D. 
Department of Obstetrics and Gynecology 
University of North Carolina Medical Center 
Chapel Hill, North Carolina 27514 
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Reply to Dr. Cates and associates 
To the Editors: 

Dr. Cates and his colleagues disagree with our opin- 
ion that the JPSA/CDC study of abortion cannot an- 
swer certain questions relating: to methods of mid- 
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trimester abortion. In particular, we feel that the study 
was not of a design which allows one to recommend or 
state preference for one technique versus another. In 
the JPSA/CDC study, no control was exerted over 
methods of patient evaluation and selection, abortión 
technique, management of complications, and type of 
follow-up care. Although the study forms and defini- 
tions were standardized, the method and extent of data 
ascertainment were not necessarily, uniform. From 
these data, the JPSA/CDC investigators have con- 
cluded that evacuation is safe and practical. In addi- 
tion, these investigators have suggested that the 
method for midtrimester abortion is preferable to in- 
stillation techniques, particularly those utilizing pros- ` 
taglandin Fs, or hypertonic sodium chloride. 

It is our opinion that before such recommendations 
can be made, further comparative studies are necessary 
which utilize controlled experimental designs. Such 
studies are of particular importance since there are 
very few data of any type available which examine the 
safety and efficacy of evacuation for the more ad- 
vanced midtrimester gestations of 18 weeks or greater 
from the last menstrual period. This opinion has been 
shared not only by others active in abortion research" ? 
but also by the CDC researchers in their original arti- 
cle? Although Dr. Cates and colleagues are corréct in 
stating that experimental studies (clinical trials) and 
techniques like randomization do not always achieve 
their objectives, most researchers would agree that ex- 
perimental studies, when feasible, are preferable to 
studies of a strictly observational nature. 

Some specific statements made by the JPSA/CDC re- 
searchers in their letter deserve comment. It was sug- 
gested that one should not be concerned by unequal 
numbers within categories in a study of the JPSA/CDC . 
type. Since "statistical significance" was reached despite 
unequal sample sizes, the possibility that chance pro- 
duced the observed differences was not of major соп- 
cern. However, the achievement of statistical sig- 
nificance does not necessarily mean that the hypothesis 
that the investigators have chosen is the only one that 
explains the obtained differences. For example, in the. 
JPSA/CDC study, when examining midtrimester abor-* 
tion cases of greater than 17 weeks, one or two highly 


experienced operators may have contributed the bulk 


of the cases within the smaller evacuation sample, 
whereas a much larger number of operators with 
widely varying experience may have contributed to the 
larger instillation case load. Thus, the observed differ- 
ences may primarily be reflecting operator skill and 
experience rather than differences inherent in the 
method. 

Dr. Cates and colleagues request that research relat- 
ing to midtrimester abortion be "conducted and 
evaluated by dispassionate scientists." We agree with 
this request but also feel that conclusions and recom- 
mendations that evolve from research should be more 
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ргесїзе and clearly supported by the available data. 
One should avoid general statements such as those that 
suggest evacuation at any stage of pregnancy beyond 
12 weeks from the last menstrual period is an "effec- 
tive, safe, and practical abortion method." In our facil- 
ity, the majority of instillation procedures, especially 
those employing hyperosmolar urea, are carried out on 


patients with pregnancies beyond 18 weeks from the 


last menstrual period. If one critically reviews the avail- 
able literature, there аге very few data indicating 
efficacy and safety of evacuation procedures at this 
stage of pregnancy. It is our personal opinion that 
evacuation procedures can be safely carried out by ex- 
perienced operators during the first few weeks of the 
second trimester, but that currently there are very few 
operators who possess the necessary skills to routinely 
empty advanced midtrimester pregnancies from below. 
Furthermore, if one wishes to evaluate the comparative 
safety and efficacy of evacuation and instillation tech- 
niques at this stage of pregnancy, a controlled study of 
an experimental design (clinical trial) is required to an- 
swer the questions. 
Ronald T. Burkman, M.D. 
Milagros F. Atienza, M.D. 
Theodore M. King, M.D., Ph.D. 
James A. Tonascia, Ph.D. 
Jonathan C. K. Pang, M.D. 
A. James Whitmore, M.D. 
Department of Gynecology and Obstetrics 
The Johns Hopkins University 
Baltimore, Maryland 21205 . 
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Relationship between the lecithin/sphingomyelin 
ratio and the P value of amniotic fluid 


To the Editors: ` 

I must take issue with Blumenfeld and colleagues 
(Determination of fetal lung maturity by fluorescence 
polarization of amniotic fluid, Ам. J. Овѕтет. GY- 
NECOL. 130:782, 1978), who believe that the degree of 
fluorescence polarization (P value) is an excellent indi- 
cator of the lecithin/sphingomyelin (L/S) ratio. In the 
first place, the authors have now published two other 
papers’ ? on this subject; in each one of the three а 
different threshold value for P is given at which the L/S 
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ratio reaches the value of 2 (2 « 0.386; P « 0.310; i 


P < 0.352). Also, the correlation between P value and 
L/S ratio may be excellent when very young or term 
amniotic fluids are analyzed, whereas in the inter- 
mediate period the correlation and also the predictive 
value may be much lower. I believe that this point 
needs to be investigated further before any evaluation 
of the "P" test can be made. 

David О. E. Gebhardt, Ph.D. 
Department of Obstetrics 
University Hospital 
Leiden, Holland é IL 
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Reply to Dr. Gebhardt 


To the Editors: К 

Dr. Gebhardt is correct that differen: amniotic fluid 
fluorescence polarization values correlating with an L/S 
ratio of 2 have been reported. Our initial publication of 
the correlation of the fluorescence polarization (FP) 
values and L/S ratios was an abstract of preliminary 
data' in which we stated that there was very good corre- 
lation of a L/S ratio of 22 (Gluck procedure?) and a FP 
value of =0.352. With a larger sample population 
(161) and a more in-depth study of the method, we 
found a better correlation of an L/S ratio of 52 and an 
FP value of =0.336.3 

In the paper by Shinitzky and associates* the L/S 
ratio was determined without an acetone precipitation 
step and a L/S ratio of 2.8 was established to corre- 
spond to a Gluck procedure L/S ratio of 2. In that 
study, using a small sample populazon (33), a FP value 
of z 0.305 + 0.005 correlated with an L/S ratio of x2. 
There were 12 amniotic fluid samples obtained at birth 
from babies without RDS and all of these had an FP 
value of =0.305. The authors stated that ап FP value 
of =0.305 was the tentative value below which RDS 
would not develop. However, they added that further 
investigation was needed to establish a definite thres- 


‘hold range beyond which RDS would not develop. 


In a further study of 154 amniotic fluid samples ob- 
tained at or within 48 hours before birth, we have 
found no sample with an FP value of «0.336 in which 
the infant had RDS. In 8 of 12 cases in which the FP 


: value was > 0.336 the infants developed RDS.? 


We do not know of any study showing the correlation 
of FP and L/S ratios in early, intermediate, and term 
pregnancies and have not seen any data to document 
Dr. Gebhardt's second point. However, in a study of 
116 amniotic fluid samples obtained sequentially dur- 


Pe 
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ting gestation from 22 pregnancies, the pattern of 


change qf amniotic fluid microviscosity determined by 
fluorescence polarization paralleled the development 
of the surfactant system.9 The microviscosity was high 
during early gestation and abruptly and sequentially 
decreased between weeks 28 and 36 of gestation. The 
change occurred at a mean gestational age of 30.4 
weeks, 

Since the amniotic fluid fluorescence polarization 
value (1) correlates well with the L/S ratio and the 
chance of an infant developing RDS, (2) parallels the 


developrhent of the surfactant system, and (3) is a pre- · 


cise and quickly performed test, we think that it is an 

important additional laboratory test to aid the obstetri- 

cian in patient management. | 
Thomas A. Blumenfeld, M.D. 

Raymond I. Stark, M.D. 

Departments of Pathology and Pediatrics 

College of Physicians & Surgeons 

Columbia University . 

New York, New York 10032 . 
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Hydrostatic cervical dilator 


To the Editors: 

May I draw your attention to the fact that the prin- 
ciple underlying the construction of this most ingeni- 
ous hydrostatic cervical dilator proposed by Borten and 
colleagues (AM. J. OBSTET. GYNECOL. 130:156, 1978) to 
replace laminaria tents for induction of second- 
trimester abortion is not entirelv new? Indeed, at the 
end of the nineteenth century, Chassagny of Lyons 
(France), the obstetrician of axis-traction forceps fame, 
currently used a double-balloon dilator to induce pre- 
mature labor. The empty device was introduced into 


April 15, 1979 
Am. J. Obstet. Gynecol. — ** 
` 


‚ BS 





f^ GALANTE e 
Fic. 149. — Doble ballos dilatateur de Chassagny, 1876. 
Fig. 1. Double-balloon dilator of Chassagny, 1876. . 


the uterus and each balloon was then filled with water ` 
via separate catheters provided with a stopcock. A 
contemporary picture (Fig. 1) of this device is found 
in Witkowski's! famous inventory of obstetric in- 
struments. 

Michel Thiery, M.D., Ph.D. 
Department of Obstetrics | 
University of Gent 
Gent, Belgium 
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Reply to Dr. Thiery а 


То the Editors: 

We appreciate Prof. Thiery's calling our attention 
to the "Double balloon dilatateur de Chassagny," of 
which we were unaware. A small but perhaps critical 
difference is worth noting. In our device the anchor, 
balloon is intrauterine in location and the dilator bal- 
loon is intracervical. One of Chassagny's balloons is in- 
trauterine and, by contrast, the other is intravaginal, 
grasping the cervix between them. The latter may pre- 
vent adequate evaluation of the changes occurring in 
the cervix and lower uterine segment. It appears to 
have been effective for inducing premature labor, 
nonetheless, and therefore deserves to be recognized in 
terms of priority. 

Max Borten, M.D. 
Department of Obstetrics and Gynecology 
Harvard Medical School 
330 Brookline Avenue 
Boston, Massachusetts 02215 
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Infectious mononucleosis and fetal abnormality. 


To the Editors: 

* The recent report by Brown and Stenchever (Am. J. 
OBSTET. GYNECOL. 131:108, 1978) attempts to demon- 
strate an association between prenatal infectious mo- 
nonucleosis and fetal abnormalities. I wonder, how- 
ever, whether this case can really be said to document 
such an association. The data presented do not make a 
compelling case for the diagnosis of infectious mono- 
nucleosis. The clinical picture is not particularly sug- 
gestive and no hematologic data are given. The sero- 
logic findings are not diagnostic of any infection, and 
are at least as compatible with rubella as with infectious 
mononucleosis. Specifically, the low titer of indirect 
fluorescent antibody to EBV (presumably viral capsid 
antigen) is typical of past rather than current infection, 
and the Monospot test is known to give occasional 
false-positive results in other viral infections, including 
tubella.! Unless other clinical and laboratory data are 
available, this case seems too uncertain to warrant the 
statement that the fetus was "exposed to the EBV from 
conception to delivery." 

It would not be surprising to find that maternal in- 
fectious mononucleosis leads to fetal developmental 
anomalies. However, this association can be convinc- 
ingly demonstrated only by cases that are typical clini- 
cally, hematologically, or at least serologically. The last 
requires serial antibody titers, preferably to the "early" 
as well as the viral capsid antigen. 

` Herbert S. Heineman, M.D. 
Department of Infection Control 
Misericordia Division, Mercy Catholic Medical Center 
54th St. & Cedar Ave. 
Philadelphia, Pennsylvania 19143 
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Reply to Dr. Неіпетап 


edo the Editors: 


We agree with Dr. Heineman that the case report 
does not confirm a cause-and-effect relationship be- 
tween infectious mononucleosis and fetal abnormali- 
ties. However, the mother did have an illness immedi- 
ately prior to conception that was certainly compatible 
with infectious mononucleosis, numerous positive 
Monospot determinations at two different hospitals 
throughout her pregnancy, and a fetus that was highly 
anomalous. 

Though a sophisticated serologic confirmation of her 
illness and identification of a lymphocyte transforming 
agent in the cord blood or tissues of the neonate would 
have been ideal, such determinations are available in 
only a few centers. Body fluids and tissue from mother 
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` 


. and fetus were sent to two different laboratories with 


incomplete processing and less than optimal zesults. 
However, the difficulties we experienced in proving 
a cause-and-effect relationship do not detract from the 


value of the basic clinical observation of maternal dis- • · 


ease and fetal outcome. Hopefully, this case report will 
provide stimulus for detailed study of perinatal impli- 
cations of this potential viral teratogen. 
: Zane A. Brawn, M.D. 
Morten A. Stenchever, M.D. 
and Gynecology g- 5 . 
University of Washington — 
Seattle, Washington 98195 


Untoward reaction to Flagyl (metronidazole) 


To the Editors: 

I have recently had the opportunity to observe a 
previously unreported serious adverse response to 
Flagyl (metronidazole). The patient had been pre- 
scribed this medication for Trichomonas vaginalis. A 
careful history precluded recent cr concomitant use of 
drugs or alcohol. 


Our patient, a 27-year-old dental hygienist, gravida 1, para 
1, was evaluated and treatment for Trichomonas vaginalis was 


` begun on the day of her admission. Approximately one hour 


following ingestion of a single 250 mg tablet of metronidazole 
she began to react adversely. Initially, she demonstrated inap- 
propriate behavior, followed quickly by progressive ataxia. 
Approximately 3 hours following drug ingestion she was 
rushed to our Emergency Room by her husband, who per- 
sonally observed her profound neurological deterioration. 

Examination at the time of admissicn revealed a prostrate, 
immobilized, anxious patient who appeared to be in oculo- 
gyric crisis. Neurological examination revealed an inconsistent 
pattern of bilateral upper-extremity flaccidity and rigidity of 
the trunk and lower extremities. The patient was conscious 
and alert, but verbal communication was nearly impossible. 
Nonverbal responses permitted accurate assessment of intact 
cognitive function. 

While in the Emergency Room she recieved Benadryl, 
50 mg intravenously, with no improvement. She was sub- 
sequently transferred to the Intensive Care Unit for observa- 
tion and treatment. 

During the ensuing 60 minutes the patient, whose vital 
signs had remained stable, began to slowly recover motor 
function. She was given a single bolus of Solu-Cortef, 250 mg, 
at this time. 

‘By the morning following her admission she was neurologi- 
cally normal, with full recall of the untoward events of the 
previous evening. She was discharged home with an alterna- 
tive topical trichomonicidal agent. 


Detailed follow-up has failed to disclose previous his- 
tory of exposure to metronidazole. Additionally, there 
is no evidence of familial or other idiopathic neurologi- 
cal disorder. This patient’s transient severe response to 
metronidazole, albeit rare, commands our attention, 


. 
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' Accurate diagnosis and indicated specific therapy are 
important in the successful management of vaginitis. 


' This experience mitigates against the occasionally rec- 


ommended alternative treatment schedule of a single 
„2.0 gm dose of metronidazole.! The outcome in such a 
“susceptible patient could be disasterous. 

Michael J. Dainer, D.O. 
Obstetrics and Gynecology Service 
Naval Regional Medical Center 
Oakland, California 94627 
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Early coital activity and cervical cancer 


` To the Editors: 

In the article entitled “Cancer of the cervix—a sexu- 
ally transmitted disease," by Sebastian et al. (THis 
Journa 131:620, 1978), the data do not seem to me to 
verify the contention. What is missing is the length of 
time each of their girls had "worked" at the time their 
respective smears became positive. Diluting their fig- 
ures with maids active for less than 1 year vitiates some 
of the significance. When I was in medical school, we 
"knew" that all prostitutes got cancer eventually, but we 
thought it was an outgrowth of lues. 

Since the latent period between metaplasia and dys- 
plasia's becoming invasive is quite long, the time that 
each girl was in the profession must be considered a 
factor in analyzing the data. If they can satisfactorily 
clarify this, I might buy their concept. Until then, I do 
not think they have made their point. 

Eduard Eichner, M.D. 
Severance Medical Arts Building 
5 Severance Circle | 
Cleveland Heights, Ohio 44118 


Reply to Dr. Eichner 
To the Éditors: 

The article “Cancer of the cervix—a sexually trans- 
mitted disease" is a product of data generated in a 
gonorrhea-screening study originated by a bacteriolo- 
gist and clinical pathologist. Cytologic screening was 
offered as an incentive for girls to participate in the 
study. The study is limited by the original clinical his- 
tory obtained at the time of examination. This included 
age, frequency of intercourse, gravidity, abortions, 
parity, length. of employment, and type of contracep- 
tion. Significant data are summarized in the original 
article as presented. 

One epidemiologic question not asked was "What 
was the age of first coital activity?". A general statement 
of lack of early intercourse (while the young lady lives 


April 15, 1979 
Am, J. Obstet. Gynecol. 


Table I. Mean age, length of employment, and 
individual data for individuals with 


abnormal cytology . 
Pap Age Length of em- 
result (yr) ployment (yr) 
Mean of en- 8.5 
tire study 
1 ПІ 21 8 
2 ПІ 20 2 
3 Ш '92 2% 
4 III 41 8 
5 IH 22 2 
6 IV 31 8 
7 HI 33 .2 
` 8 HI 26 2 


‚ at home and is going to school) is made in the original 


article, i.e., sexual activity before the age. of 18 is un- 
usual. This, of course, is not 100% accurate. To obtain 
age of first coital activity, we used a combination of age 
at the time of examination and length of employment. 
The mean age and length of employment and indi- 
vidual data for individuals with abnormal cytology are 


. presented in Table I. It should be noted that the age of 


five to eight participants with dysplasia is less than the 


' mean age of 26 and the length of employment in six of 


the eight patients with dysplasia is less than the mean 
employment length of 3.5 years. 

Prior to analysis of the data, 1 had postulated a "pack 
years concept," i.e., the greater dysplasia should be re- 
lated to frequency of intercourse times the length of 
employment as “pack years” relates ‘to smoking and 
cancer of the lungs. I initially was very disappointed 
with the very low dysplasia rate found in this prostitute 
population. I feel the data presented support early 
coital activity as the major predisposing factor in cervi- 
cal cancer. I, too, was trained that all prostitutes even- 
tually developed cancer—or at least were in a high-risk 
group. 

Review of the literature related to cervical cancer in 
prostitutes by Rojel, Pereyra, and Moghissi (references 
5, 6, and 7) is inconclusive. Rojel made a statement 
about prostitutes, but no data were included. Pereyra 
and Moghissi reported on cytologic screening of prison 
inmates “with a high prostitute population." These two 
studies failed to compare prostitutes with the nonpros- 
titutes in the prison population and the factors of early 
sexual intercourse, number of coital partners, and in- 
fections were not further clarified; i.e., the fact that 
many apples have worms does not mean that all apples 
will necessarily develop them. 

It should be further emphasized that this is a previ- 
ously unscreened population. Dysplasia rates of 30 to 
70 per thousand in teenage cytologic clinics (Table II, 
original article) in which many of the patients were 
previously screened further supports early coital actiy- 


n 
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ity as thé major risk factor for cervical cancer. The 
importance of this information in youth counseling 


prior to onset of sexual activity cannot be overem-- 


phasized. 
James A. Sebastian, M. D. 
Department of Obstetrics and Gynecology 
The Duluth Clinic, Ltd. 
400 East Third Street 
Duluth, Minnesota 55805 


Circulating anticoagulants 
To the Editors: 

We were very interested in the article by Semchyshyn 
and Zuspan (Ам. J. OBSTET. GYNECOL. 131:837, 1978) 
and woulc like to add some comments. 

A clinical situation similar to that seen in patients 
with long-term anticoagulation may arise in patients 
with a variety of coagulation defects. We recently had 
the ooportunity to investigate a patient with such а 


coagulation defect secondary. to circulating atiti- 


coagulants.! 

The patient, a 38-year-old woman, presented with 
the clinical picture of an acute tubo-ovarian abscess. On 
the other hand, the history of a total abdominal hyster- 
ectomy due to ruptured cornual pregnancy 3 years 
earlier made such a diagnosis highly unlikely. A previ- 
ous appendectomy excluded the possibility of a peri- 
appendicular abscess. The patient was treated with 


antibiotics and a medical workup was instituted. In. 


addition.to a slightly prolonged prothrombin time (PT) 
and significantly prolonged partial thromboplastin 
time (PTT), circulating anticoagulants to clotting fac- 
tors VIII and IX were detected. The platelet count was 
52,000. 
The patient improved clinically significantly and was 
* discharged after 13 days with no palpable mass and a 
normal platelet count..Ten days later, exactly 30 days 
after the onset of the initial episode, symptoms re- 
curred and the patient was readmitted. 
At this time a previously obtained antinuclear anti- 


hody test (ANA) was known to be positive and the. 
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diagnosis of systemic lupus erythematosus (SLE) as the 
underlying disease was entertained. me 

Because the recurrence of a large pelvic mass an 
exploratory laparotomy was performed after preop- 
erative preparation with fresh frozen plasma and bowel 
preparation. Bilateral infected ovarian hematomas 
were found. 

We concluded that ovulation caused ovarian hemor- 
rhages and hematoma formaticn which became in- 
fected secondarily. The. diagnosis of SLE was later 
confirmed when a positive LE-cell test was obtained 


_ and arthralgias occurred.’ . 


Circulating anticoagulants occur in 10% to 15% of 
patients with SLE.? They are immunoglobulins of the 
IgG or IgM class; but do not really represent antibodies 
and are poorly understood in their action.? Bleeding 
due to the presence of circulating anticoagulants is ex- 
tremely rare and usually occurs with coexisting throm- 
bocytopenia only.? Treatment is almost never required? 
but in some cases corticosteroids and immunosup- 
pressive drugs may be indicated in order to improve 
the coagulation profile. 

Norbert Gleicher, M.D. 
Gunter Deppe, M.D. 
Department of Obstetrics and Gynecology 
Mount Sinai School of Medicine 
of the City University of New York 


` Fifth Ave. &? 100th St. 


New York, New York 16029 


REFERENCES 


1. Gleicher, N., Gergely, F. R., and Deppe, G.: Infected ovar- 
ian hematoma as presenting symptom of systemic lupus 
erythematosus (SLE), J. Reprod. Med. 21:223, 1978. 

2. Feinstein, D., and Rapaport, 5.: Acquired inhibitions of 
blood coagulation, in Spaeti, T. D., ed: Progress in 
Hematology, New York, 1972, Grune & Stratton, Inc., 
p. 75. 

3. Wintrobe, M. M., Lee, С. R., Boggs, D. R., et al.: Clinical 
Hematology, Philadelphia, 1974, Lea & Febiger, p. 1210. 

4. Castro, O., Farber, L. R., and Clyne, L. P.: Circulating 
anti-coagulants against factors IX and XI in SLE, Ann. 
Intern. Med. 77:543, 1972. 





Books received 


Adolescent Medicine. Case Studies. George D. Com- 
erci, Elmer S. Lightner, and Ronald C. Han- 


sen. 560 pages, illustrated. Garden City, New ` 


. York, 1979, Medical Examination Publishing 
` Co., Inc. $16.50 (paperback). 

The Breast Cancer Digest. A Guide To Medical Care, 
Emotional Support and Educational Programs 
and Resources. , Developed by the office of 
Cancer Communications at the National Can- 
cer Institute, Bethesda, Maryland, 1979. 
Write to: The Office of Cancer Communica- 
tions, National Cancer Institute, Building 31, 
Room 4B39, Bethesda, Maryland 20014. Free. 

The Care of the Drug Dependent Woman and Her 


Infant. Enrique M. Ostrea, Jr, Cleofe J. 


Chavez, and Joan C. Stryker. 82 pages.. Lan- 
sing, Michigan, 1978, Michigan Department 
of Public Health. $2.00 (paperback). 

The Classic Clitoris. Thomas Power Lowry. 120 pages, 
illustrated. Chicago, 1979, Nelson-Hall Pub- 
lishers. $14.95. i 

Clinical Ultrasound of the Breast. Toshiji Kobaya- 
ski. 174 pages, illustrated. New. York, 1978, 
Plenum Press. $22.50. 

Corscaden's Gynecologic Cancer. ed. 5. 5; B. Gusberg 
and Н. C. Frick, П. 494 ‘pages, illustrated. 
Baltimore, 1978, The Willams & Wilkins 
Company. $45.00. 

Differential Diagnosis: Gynecology. Louis A. Vont- 
ver, Kent R. Gamette, Gay Martha Guzinski, 
David A. Lughy, and Durlin Edward Hickok. 


212 pages, illustrated. New York, 1978, Arco: 


Publishing Company, Inc. $12.00 (paper- 
back) ` 

Endoscopy in Gynecology. The Proceedings of the 
Third International Congress on Gynecologic 
Endoscopy, San Francisco, California. Jordan 
M. Phillips, Editor-in-Chief. 560 pages; illus- 
trated. Downey, California, 1978, American 
Association of Gynecologic EDEN 
No price listed. 

Health Through Nutrition. A Comprehensive Guide 
For the Cancer Patient. Ernest Н. Rosen- 
baum, Carol A. Stitt, Harry Drosin, and Isa- 
dora R. Rosenbaum. 120 pages, illustrated. 


942 


San Francisco, 1978, Life, 
$6.95 (soft cover). 

Immunology & Immunopathology of the Human 
Foetal-Maternal Interaction. Y. W. Loke. 328 
pages, illustrated. New York, 1978, Elsevier/ 
North-Holland, Inc. $64.50. 

Intrauterine Contraception. Vol. 1, 1977. Max Elstein 
and Richard.A. Sparks. 81 pages. St. Albans, 
Vermont, 1978, Eden Medical Research, Inc. 
$10.00. | 

Manual of Gynecologic and Obstetric Emergencies. 
Ben-Zion Taber. 929 pages, illustrated. Phila- 
delphia, 1979, W. B. Saunders Company. No 
price listed. 

Mental Illness in Pregnancy and the Puerperium. 

‘Edited by Merton Sandler. 127 pages, illus- 
trated. New York, 1979, Oxford University 
Press. $16.95. ' 


Mind & Body. 


.Microsurgical Composite Tissue Transplantation. Ed- 


ited by Donald Serafin and Harry J. Buncke, 
Jr. 791 pages, illustrated. St. Louis, Missouri, 
1978, 'The C. V. Mosby Company. $52.50. 
New Perspectives in Clinical Microbiology. Edited 
by W. Brumfitt. 146 pages, illustrated. The 
Hague (Netherlands), 1978, Martinus Nijhoff 
Publisher. No price listed. ` 
Oral Contraceptives. Vol. 1, 1977. Michael Briggs and 
Maxine Briggs. 109 pages. St. Albans, Ver- 
mont, 1977, Eden Medical Research, Inc. 
$12.00. | ° 
Oral Contraceptives. Vol. 2, 1978. Michael Briggs and 
Maxine Briggs, 186 pages. St. Albans, Ver- 
mont, 1978; Eden Medical Research, Inc. 
$16.00 | 
Perinatal Coagulation. William E. Hathaway and John 
Bonnar. 235 pages, illustrated. New York, 
1978, Grune & Stratton, Inc. $17.50. 


“Те Psychology of Pregnancy. Judith W. Ballou. 143 


pages. Lexington, Massachusetts, 1978, D. C. 
Heath and Company. $14.95. 


Separation and Special Care Baby Units. Edited by - 


F. S. W. Brimblecombe, M. P. M. Richards, 
and N. R. C. Roberton. 113 pages, illustrated. 
Philadelphia, 1978, J. Б: Dippin Co. No 
price listed. С 


FU 


a 





€ | 
° J 
. American Journal of Obstetrics and Gynecology Editors 

Editors — Wo ME" 
JOHN I. BREWER, Editor in Chief ` 
FREDERICK Pp. ZUSPAN ; E. J. QUILLIGAN, Editors 

M ALBERT В. GERBIE, Associate Editor 
HOWARD C. TAYLOR, JR., ALLAN C. BARNES, Editors Emeritus 
Advisory committee on policy 
David G. Anderson ' A. Brian Little 
C. D. Christian | Lawrence D. Longo 

: Leo J. Dunn _ Edgar L. Makowski 
David Figge | Roy T. Parker 
: Fred T. Given J. €. С. Whetham 
Board of corresponding editors 
. 
. Oscar Aguero, Caracas 
Frederick Kubli, Heidelberg 
Pierre O. Hubinont, Brussels 
Malcolm Symonds, Nottingham. 
Ichiro Taki, Fukuoka 
Volume 133 
January-April, 1979 
The C. V. Mosby Company 
St. Louis 
1979 
д 


943 


in addition to those listed on the front cover 
the Journal is the official publication 
of the following societies 


NEW YORK OBSTETRICAL SOCIETY - 
OBSTETRICAL SOCIETY OF PHILADELPHIA 
BROOKLYN GYNECOLOGICAL SOCIETY 
ST. LOUIS GYNECOLOGICAL SOCIETY 
NEW ORLEANS GYNECOLOGICAL AND OBSTETRICAL SOCIETY 
THE OBSTETRICAL AND GYNECOLOGICAL SOCIETY OF MARYLAND 
CHICAGO GYNECOLOGICAL SOCIETY 
CINCINNATI OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
WASHINGTON GYNECOLOGICAL SOCIETY 
PITTSBURGH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
BOSTON OBSTETRICAL SOCIETY: 
LOUISVILLE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
SEATTLE GYNECOLOGICAL SOCIETY 
ALABAMA ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
AKRON OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
KANSAS CITY GYNECOLOGICAL SOCIETY 
CENTRAL NEW YORK ASSOCIATION, OF GYNECOLOGISTS 

AND OBSTETRICIANS б | 

NEW JERSEY OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
IOWA OBSTETRIC AND GYNECOLOGIC SOCIETY 
THE TEXAS ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
OKLAHOMA CITY OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
MEMPHIS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
UTAH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ROCHESTER OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ARKANSAS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
TENNESSEE STATE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
NEW YORK GYNECOLOGICAL SOCIETY 
PACIFIC NORTHWEST OBSTETRICAL AND GYNECOLOGICAL ASSOCIATION 
BUFFALO OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
SAN FRANCISCO GYNECOLOGICAL ‘SOCIETY 

“JACKSON GYNECIC SOCIETY | 
INDIANA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
THE MINNESOTA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 


Volume 133 | 
Copyright © 1979 by The C. V. Mosby Company 
(All rights reserved) 


Printed in the United States of America 


944 


90“ 


: Author index* 


A 


ADASHI, ELI Y., PiNTO, HUMBERTO, AND Tyson, Јонм E. Impact of 
maternal euglycemia on fetal outcome in diabetic pregnancy, 
268 ! 

Ancocs, Lean L. (see Prem кт AL.), 803 

ALBRECHT. К. С. (see CODDINGTON, ALBRECHT, AND CEFALO), 107 _ 

ALLEN, А. C. (see MARTIN, ALLEN, AND STINSON), 275 

ALLEN, L. C. Gee Doran ET AL.), 302 ` 

AMARARATH, L., Hun, D., EAsrwoon, D. W., AND ANTON, A. H. Atvpi- 
cal cholinesterase in a psychotic patient with eclampsia, 105 
(Comm. in brief) 

ANCES, ISADORE С. (see BARAKAT, ANCES, AND FAJER), 460 

ANDREASSEN, B. (see LEONTIC ET AL.), 435 

ANDRINDPOULOS, GEORGE (see ARIAS, ANDRINOPOULOS, AND ZAMORA), 
624 

ANTON, A. H. (see AMARANATH ET AL.), 105 

ARIAS, FERNANDO, ANDRINOPOULOS, GEORGE, AND ZAMORA, JUAN. 
Whole-blood fibrinolytic activity in normal and hypertensive 
pregnancies and its relation to the placental concentration of 
urokinase inhibitor, 624 

—, PINEDA, JORGE, AND JOHNSON, Larry W. Changes in human amni- 
otic fluid lecithin/sphingomyelin ratio and dipalmitoyl lecithin 
associated with maternal betamethasone therapy, 894 

— (see Diaz-Zacoya, WIEST, AND ARIAS), 673 

ARMSTRONG, D. T. (see TSANG, HENDERSON, AND ARMSTRONG),°256 


ARTAL, RAUL, BunGESON, ROBERT E., HoBEL, CALVIN J., AND HOLLIS- . 


TER, Davin. An in vitro model for the study of enzymatically 


mediated biomechanical changes in the chorioamniotic mem- - 


branes, 656 

—, Host, C. J., Lam, R., Opp, T. H., AND Fisner, D. A. Free 
metanephrine in human amniotic fluid as an index of fetal 
sympathetic nervous system maturation, 452 (Current inves- 
tigation) 

ASSALI, №. S. isee CABALUM ET AL.), 630, 

AVILES-MIRANDA, AGUSTIN (see NoRIEGA-GUERRA ET AL.), 439 

Аз, FREIDGON, BITRAN, JACOB, JAVEHARI, GHODRATOLLA, AND 
HERBST, ARTHUR L. Remission of uterine leiomyosarcomas 
treated with vincristine, Adriamycin, and dimethyl-triazeno- 
imidazole carboximide, 379 


B 


Baker, CAROL J. (see BEACHLER ET AL.), 171 
eBaxer, [avin A., Mean, Рнир B., GALLANT, JANICE M., HAYWARD, 

RonEgT G., AND HAMEL, AUBERT J. Water-borne contamina- 
tion of intrauterine pressure transducers, 923 

BARAKAT, Bassam Y., ANCES, ISADORE G., AND FAJER, ABRAM B. X short 
arm deletion in a female subject with spontaneous sexual de- 
velopment, 460 (Comm. in brief) 

Banc, WiLLIAM. F., Tn. (see SULLIVAN, BARG, AND STILES), 411 

Barnes, ANN B. External pneumatic compression for prevention of 
deep venous thrombosis and pulmonary emboli, 228 (Comm. 
in brief) ` 

BasxETT, T. F. (see JOHNSTON AND Baskett), 299 

Bates, С. WILLIAM, EDMAN, CLARE D., PORTER, JOHN C., AND Mac- 
Юомлір, PauL C. Catechol- O- methyltránsferase activity in 
erythrocytes of women taking oral contraceptive steroids, 591 

BEACHLER, CRAIG W., BAKER, CAROL J., Kasper, DENNIS L., FLEMING, 
DanREL K., WEBB, BETTE J., AND Yow, Мавтна D. Group B 
streptecoccal colonization and antibody status in lower socio- 
economic parturient women, 171 


` 


BEAZLEY, JOHN M. An approach to controlled parturitions 723 

Beck, R. P. Experience in treating two hundred ahd eighty-eight pa- 
tients with endometrial carcinoma from 1968 to 1972, 260 

BEER, ALAN E. (see Воѕн AND BEER), 708 

— (see MEGGS AND Beer), 703 

Benzi, R. J. (see DORAN ET AL.), 302 

— (see Rizos ET AL.), 287 

BEREK, JONATHAN S., DARNEY, PHILIP D., LoPKiN, CARL, AND GOLD- 
STEIN, DoNALD PETER. Avoiding ureteral damáge in pelvic 
surgery for ovarian remnant syndrome, 223 (Comm. in brief) 

Berxowr7z, RICHARD L, (see GRANNUM, BERKOWITZ, AND HosBBINS), 915 

BERSTEIN, JASON (see VOHR ET AL.), 425 

BERTRAND, GRACIA (see FERENCZY, BERTRAND, AND GELFAND), 859 

BrTRAN, JACOB (see А2121 ET AL.), 379 

Barr, M. (see Durr, BLAIR, AND ELDER), 484 

BLANKE, BEVERLY С. (see REILLY ET AL.), 580 

BLESSING, JOHN A. (see SEDLIS ET AL.), 64 

BLOOMFIELD, RANDALL D., SUAREZ, JORGE R., AND MALANGIT, ANSENIO 
C. Giant theca-lutein cyst, 459 (Comm. in brief) 

Bonrrr, J. R. Abnormal antepartum fetal heart rate tracings, failure to 
intervene, and fetal death: Review of five cases reveals poten- 
tial pitfalls of antepartum monitoring programs, 415 

BOLDUR, I. (see SOMPOLINSKY ET AL.), 931 (Comm. in brief) 

BoLoGNESE, RONALD J. (see CORSON AND BOLOGNESE), 145 

Bracken, MICHAEL В. Oral contraception and twinning: An epidemi- 
ologic study, 432 1 

BRASELTON, W. E., JR, Lin, T. J., Елксоор, J. O., Мил, T. M., AND 
Manesa, V. B. Accumulation of norethindrone and indi- 
vidual metabolites in human plasma during short- and long- 
term administration of a contraceptive dosage, 154 

BRINKLEY, J. Е. (see MCCALLUM AND BRINKLEY), 195 

Brinkman, C. R., III (see CABALUM ET AL.). 630 

BRoussARD, РАПТА M. (see KEEGAN ET AL.), 579 

Bryans, FRED E. Marlex gauze hammock sl:ng operation with Cooper's 
ligament attachment in the management of recurrent urinary 
stress incontinence, 292 

BUCHANAN, GLENN C. (see DRAKE, TREDWAY, AND BUCHANAN), 382 

BUCHSBAUM, HERBERT J. Extrapelvic lymph node metastases in cervical 
carcinoma, 814 

BuRGESON, ROBERT Е. (see ARTAL ET AL.), 56 

Busn, JAMES F., AND BEER, ALAN E. Analysis of complement receptors 
on B-lymphocytes in human milk, 708 | 

BUSTER, JOHN E. (see JACK ET AL.), 594 


Bustos, RAuL, KurovicH, MARIE V., Giuck, Louis, GABBE, STEVEN G., 


~ Evertson, Larry, VARGAS, CARLOS, AND LOWENBERG, ED- 
UARDO. Significance of phosphatidylglycerol in amniotic fluid 
in complicated pregnancies, 899 
BYLSMA-HOWELL, M. (see Lyons ЕТ AL.), 242 


C 


.CABALUM, T., Zucars, M., Lies, S., Nuwaynip, B., BRINKMAN, C. R., 


HI., AND AssaLr, N. S. Effect of dopamine on hypotension 

induced by spinal anesthesia, 630 
DE LA CADENA, OCTAVIO ALVAREZ (see NORIEGA-GUERRA ET AL.), 439 
CAHILL, GEORGE F., JR. (see NEWMARK ET AL.), 75 
CALDWELL, CRAID (see CROMARTIE, HALL, AND CALDWELL), 582 
CANNON, WENDY (see YUEN ET AL.), 316 
CaPnINI, JOSEPH A. (see Hucnzv, MCELIN, AND САРВІМІ), 461 
CARDINALE, FRANK (see STONE AND CARDINALE), 635 


*January*l, 1-118; January 15, 119-234; February 1, 235-354; February 15, 355-468; March 1, 469-588; March 15, 589-722; April 1, 723-850; April 


15y 851-964. 


i CaniTIS, Steve. N., EDELSTONE, DANIEL I., 


946 Author index 


AND MUELLER-HEUBACH, 
EBERHARD. Pharmacologic inhibition of preterm labor, 557 
(Garrent developments) 

Caro, Joss F. (see CHECK ET AL.), 846 

CARPENTER, С. М. isee-HARDYMENT ET AL.), 235 

Carsten, Mary E. Calcium accumulation by human uterine micro- 


ve somal preparations: Effects of progesterone and oxytocin, 


598 
CasPi, E. (see. SOMPOLINSKY ET AL.), 931 (Comm. in brief) 


Cates, WILLARD, JR., AND JORDAAN, Haroun V. F. Sudden collapse апа, 


death of women obtaining abortions induced with’ prosta- 
glandin Fig, 398 
CEFALO, R. C. (see Lewis AND CEFALO), 110 
— (see CoDDINGTON, ALBRECHT, AND CEFALO), 107 
Cras, J. R. С. (see GARFIELD ET AL.), 308 
-CgANDRA, PRASANTA, Nrrowsky, HAROLD M., MARION, ROBERT, 
KOENIGSBERG, Morpecai, Tasen, Eva, AND Kava, H. WAL- 
LACE, Experience with sonography as an adjunct to amniocen- 
tesis for prenatal diagnosis of fetal genetic disorders, 519 
CHARD, T. (see GORDON ET AL.), 422 
CHATTERTON, К. T., Jr., Harris, J. A., KiNG, W. J., AND Wynn, К. M. 
Ultrastructural alterations in mammary glands of pregnant 
rats after ovariectomy and hysterectomy: Effect of adrenal 
steroids and prolactin, 694 
CHÁVEZ, FRANCISCO (see NORIEGA-GUERRA ET AL.), 439 


CHECK, JEROME H., Cano, Jose F., KENDALL, BENJAMIN, PERIS, LEON À., ` 


AND WELLENBACH, BURTON L. Cushing's syndrome in preg- 
nancy: Effect of associated diabetes on fetal and neonatal 
complications, 846 (Comm. in brief) 

—, Nownoozi, Кноѕкоз, RAKOFF, ABRAHAM E., AND LOGUE, JAMES. 
Detection of an estrogen-suppressible lipoid cell ovarian 
neoplasm. by bilateral ovarian venous sampling, 457 (Comm. 
in brief) 

CuHeEn, GRACE Т. (see MiLEWICH ET AL.), 61] 

CursLEY, Leon C. Parenteral magnesium sulfate and the distribution, 
plasma levels, and excretion of magnesium, 1 

CHIRCHIRILLO, LINDA (see SMITH ET AL.), 489 

Cuow, ANTHONY W., PATTEN, VALERIE, AND MARSHALL, Jonn К. Bac- 
teriology of acute pelvic inflammatory disease, 362 

CHRZANOWSKA, BARBARA L. (see NITZAN ET AL.), 40 

Старр, James F., IH. Effect of epinephrine infusion on maternal and 
uterine oxygen uptake in the pregnant ewe, 208 

CLARKE, P. С. (see GORDON ET AL.), 422 

Соррімстом, C. C., ALBRECHT, В. C., AND CEFALO, R. C. Gouty ne- 
phropathy and pregnancy, 107 (Comm. in brief) 

Сонем, C. J. (see GLEICHER ET AL.), 386 

ConraD, Jonn T., AND UELAND, KENT. The stretch modulus of human 
cervical tissue in spontaneous, oxytocin-induced, and prosta- 
glandin E,—induced labor, 11 

CORDERO, LEANDRO (see KNOBBE ET AL.), 877 

Corey, L. (see VONTVER ET AL.), 548 

ConLETT, ROBERT C., Jr. (see SEGAL AND Сокіктт), 366 

Corson, STEPHEN L., AND BOLOGNESE, RONALD J. Use of intramuscular 
15(S)-15-methyl prostaglandin Ёш, in failed abortions, 145 

CoULAM, CAROLYN B., AND RYAN, Ковент J. Premature menopause. 1. 
Etiology, 639 

Cowan, W., AND MoncaN, Н. R. A simplified retropubic urethropexy 


in the treatment of primary and recurrent urinary stress in- -. 


continence in the female, 295 

Cowzrr, Ricuarp M. (see МОНЕ ЕТ AL.), 425 

CREASMAN, WILLIAM T. (see DiSAIA, CREASMAN, AND Вісн), 825 

— (see HAMMOND ET AL.), 525, 537 

Creasy, ROBERT К. (see St1MES AND CREASY), 20 

CROMARTIE, A. DEAN, Je Hatt, Don J., AND CALDWELL, Crain. Preg- 
nancy in a patient with hemoglobin Снанет, 582 

С$АРО, АЕРАР I., Resch, BELA, CsAPO, ELISE F., AND SALAU, GABRIELE. 
Effects of antiprogesterone on pregnancy. I. Midpregnancy, 
176 

Csapo, Етлѕе Е. (see С$АРО ET'AL.), 176 

CUNNINGHAM, Е. GARY, GILSTRAP, Larry C., ПІ, AND KAPPUS, SHERYL 
S., with the technical assistance of NoBLEs, BRENDA. Treat- 
ment of obstetric and gynecologic infections with cefaman- 
dole, 602 


D 


DANIEL, E. E. (see GARFIELD ET AL.), 308 

Darney, PHILIP D. (see BEREK ET AL.), 223 

Dase, Dennis (see STRAUSS, DASE, AND DOERING), 891 
Davis, RicHARD О. (see Orr ЕТ AL.), 108 


i April 15,1979 } 


Am. J. Obstet. Ree 


б 1 


pELouvors, J. (see HARRISON, HURLEY, AND DELOUvors), 201 

Draz-Zacoya, JUAN C., Wiest, WALTER G., AND ARIAS, FERNANDO. 
20a-Hydroxysteroid oxidoreductase activity and 20a-dihy- 
droprogesterone concentration in human placenta before and 
after parturition, 673 

DrSara, Putuir J., CREASMAN, WILLIAM T., AND Вісн, WILLIAM M. Ап 
alternate approach to early cancer of the vulva, 825 

Doerinc, PAUL L. (see STRAUSS, DASE, AND DoERING), 891 

Doran, T. A., Forp, J. A., ALLEN, L. C., Момс, P. Y., AND BENZIE, R. J. 
Amniotic fluid lecithin/sphingomyelin ratio, palmitic acid, 
palmitic acid/stearic acid ratio, total cortisol, creatinine, and 
percentage of lipid-positive cells in assessment of fetal matu- 
rity and fetal pulmonary maturity: A comparison, 302 

— (see Rizos ET AL.), 287 

DRAKE, TERRANCE S., TREDWAY, DONALD R., AND BUCHANAN, GLENN C. 
A reassessment of the fractional postcoital test, 382 

Dusay,: MARK (see OSBORNE, WRIGHT, AND DUBAY), 374 

Dunn, L. J. (see KREBS ET AL), 762, 773 

Durr, T. P., Brarg, M., AND ELDER, M. С. Ultrasonic assessment ‘of 
uterine emptying in first-trimester abortions induced by in- 
travaginal 15-methyl prostaglandin Fy, methyl ester, 484 


E | 

EASTERLING, WILLIAM E., JR. In-training examinations for residents in 
obstetrics and gynecology, 1975 to 1978, 733 

EasrwooD, D. W. (see AMARANATH ET AL.), 105 

EprLsTONE, DanieL I. (see CARITIS, EDELSTONE, AND MUELLER- 
HEUBACH), 557 

EDMAN, CLARE D. (see BATES ET AL.), 691 

Epwarps, CHanLES C. When in doubt, regulate, 469 

EnRLICH, E. N. (see NOLTEN ET AL.), 644 

Erpzn, M. G. (see Dutt, BLAIR, AND ELDER), 484 

ELIAS, SHERMAN, MARTIN, ALICE O., PATEL, V. A., GERBIE, ALBERT, AND 
Simpson, Joe Lercu. Analysis for amniotic fluid crystallization 
in second-trimester amniocentesis, 401 

ELLEGOOD, J. О. (see BRASELTON ET AL.), 154 ' 

EMBIL, J. А. (see MACDONALD, MANUEL, AND EMBIL), 57 

Espinosa, Luz Maria (see NORIEGA-GUERRA ET AL.), 439 

EVERTSON, Larry R., GAUTHIER, ROBERT J., SCHIFRIN, Barry S., AND 
PAUL, RrcHARD Н. Antepartum fetal heart rate testing. I. 
Evolution of the nonstress test, 29 

— (see GAUTHIER, EVERTSON, AND PAUL), 34 

— (see Воѕтоѕ ET AL.), 899 


F 


FAJER, ABRAM B. (see BARAKAT, ANCES, AND FAJER), 460 

FERENCZY, ALEX, BERTRAND, GRACIA, AND GELFAND, Morrie M. Prolif- 
eration kinetics of human endometrium during the normal 
menstrual cycle, 859 

FISHBURNE, JOHN I., JR., GREISS, FRANK C., JR., Норкімѕом, ROWLAND, 
AND RHYNE, А, Leonarp. Responses of the gravid uterine 
vasculature to arterial levels of local anesthetic agents, 753 

FISHER, D. А. (see ARTAL ET AL.), 452 

FLEMING, DARREL K. (see BEACHLER ET AL.), 171 

FLoro, Стдво N. (see Levison ЕТ AL.), 139 

Ео1т2, ROGER L. (see KUHNERT ET AL.), 904 

Fon, J. A. (see Doran ET AL.), 302 

— (see Rizos ET AL.), 287 

Fox; Gorpon S., SMITH, J. Bruce, NAMBA, Y., AND JOHNSON, R. C. 
Anesthesia for cesarean section: Further studies, 15 

FRIEDMAN, EMANUEL A., SACHTLEBEN, MARLENE R., AND WALLACE, ANN 
K. Infant outcome following labor induction, 718 

— (see NAEYE AND FRIEDMAN), 8 

FUKUOKA, HIDEOKI (see SATOH ET AL.), 886 


G 


GABBE, STEVEN С. (see BUSTOS ET AL.), 899 

GaL, Davin, NEUHOFF, Sor, LiLLING, Max 1., AND TANCER, M. LEON. 
False negative oxytocin challenge test: Report of three cases, 
111 (Comm. in brief) 

GALBRAITH, К. S., KARCHMAR, Е. J., Piercy, W. N., Амр Low, J. A. The 

. clinical prediction of intrauterine growth retardation, 281 

GALLANT, JANICE M. (see BAKER ET AL.), 923 

Gant, Norman Е. (see MILEWICH ET AL.), 611 e 

GARFIELD, R. E., RABIDEAU, S., CHALLIS, J. R. G., AND DANIEL, E. E. 
Ultrastructural basis for maintenance. апа termination of 
pregnancy, 308 М 


л 


V 


. 


Volume 133 
Number 8 


ES X 


GAUTHIER, ROBERT J., Evertson, Larry R., AND PAUL, RicHARD H. 

Antepartum fetal heart rate resting. II. Intrapartum fetal 
ЁК contraction stress test, 34 

— (see EVERTSON ET AL.), 29 

GELAND, MORRIE M. (see FERENCZY, BERTRAND, AND GELFAND), 859 

.GERBIE, ALBERT (see ELIAS ET AL,), 401 i 

Стил мев, M. D. G., Амр Mazisuxo, D. Pyridoxine treatment of chemi- 
zal diabetes i in pregnancy, 499 

GiLsTRAP, LARRY C., IH (see CUNNINGHAM, GILSTRAP, AND KAPPUS), 602 

GLEICHER; N., COHEN, C. J., Kerenyi, Т. D., AND GUSBERG, 5. B. A 
blocking factor in amniotic fluid px leukocyte migration 
enhancement, 386 

Gruck, Louis (see BUSTOS ET AL.), 899 


GOLDBERG, MARSHALL F., AND OAKLEY, GODFREY P, Jr. Interpreting І 


elevated amniotic fluid alpha-fetoprotein levels in clinical 
practice: Use of the predictive value positive concept, 126 
(Clinical opinion) ' 

GOLDENBERG, ROBERT L. (see ORR ET AL.), 108 

GOLDSTEIN, DONALD PETER (see BEREK ET AL.), 223 E 

Соореком, THOMAS J., AND MALARKEY, WILLIAM B. Ineffectiveness of 
pyridoxine i in evaluation and treatment of the hyperprolac- 
tinemic amenorrhea-galactorrhea syndrome, 161. — - 


Соорим, Вовевт C. History of fetal monitoring, 323 (Current devel- , 


opments) 
GonDox, Y. B., Lewis, J. D; LEIGHTON, M., Kirau, М. Ju CLARKE, Р. 


C., AND Cuar, T. Maternal serum alpha-fetoprotein levels as 


. an index of fetal risk, 422 . 

GnANNUM, PETER А. T., BERKOWITZ, RICHARD L., AND HOBBINS, Јони 
C. The ultrasonic changes in the maturing placenta and their 
relation to fetal pulmonic maturity, 915 

GRANROTH, GUSTAV. Defects of the central nervous system in Finland. 
IV. Associations with diagnostic x-ray examinations, 191 

Greiss, FRANK C., JR. (see FISHBURNE ET AL.), 753 

GUSBERG, S. B. (see GLEICHER ET AL.), 386 К 


н 


Happow, James E. (see Macri, Happow, AND Weiss), 119 | 

Hacer, W. DAVID, AND MAJMUDAR, B. Pelvic actinomycosis in women 
using intrauterine contraceptive devices, 60 

Hay, Samir N. A simplified surgical technique for the treatment of the 

. vault in vaginal hysterectomy, 851 

Haut, Don J. (see CROMARTIE, ‘HALL, AND CALDWELL), 582 

HarripAv, Henry L, AND Hirata, Tosno. Perinatal-listeriosis—A 
review of twelve patients, 405 

HALPERIN, Y. (see SOMPOLINSKY ET AL.), 931 (Comm. in brief) 

HAMEL, AUBERT J. (see BAKER ET AL.), 923 

HAMMOND, CHARLES B., JELOVSEK, FREDERICK R., Ler, Kerry: L., 
CREASMAN, WILLIAM T., AND PARKER, ROY T. Effects of long- 
term estrogen replacement therapy. I. Metabolic effects, 525 

— = —, —, and—. Effects of long-term estrogen replacement 
therapy. II. Neoplasia, 537 

HARDYMENT, A.’ F., SaLvADOR, Н. S., Томе, M. E., CARPENTER, C. 


W., Jan, J. E., AND TINGLE, A. J. Follow-up of intrauterine 


transfused surviving children, 235 
Hareis, Gary K. (see PITKIN ET AL.), 781 
HARLOW, ALICE (see SHAPIRO ET AL.), 713 
fimus, J. A. (see CHATTERTON ET AL.), 694 


: Harris, Ковккт Е. Postpartum urinary retention: Role of antimicro- 


bial therapy, 174. 


‘Harrison, R. F., HURLEY, ROSALINDE, AND DELovuvors, J. Genital my- 


coplasmas and birth weight in offspring of primigravid wom- 
en, 201 


HazroNc, Jonn M. (see Livaupais, HARTONG, AND Оттевѕом), 927 : 


(Comm. in brief) М 
Hawkins, KIM (see WHITSETT, JOHNSON, AND HAWKINS), 204 - 
HAYWARD, ROBERT С. (see BAKER ET AL.),.923 


` HEDBERG, KERSTI, KARLSSON, KIRSTEN, AND LINDSTEDT, GORAN. Gigan- 


tomastia during pregnancy: Effect of a dopamine agonist, 928 
(Comm. in brief) 
HENDERSON, К. M. (see TsANG, HENDERSON, AND ARMSTRONG), 256 
HERBST, ARTHUR L. (see AZIZI ET AL.), 379 
Herson, Jay (see WHARTON ET AL. ), 833 
Hirata, Tosuixo (see HALLIDAY AND Hirata), 405 
Наввімѕ, JOHN C. (see GRANNUM, BERKOWITZ, AND HOBBINS), 915 
Hose, С. J. (see ARTAL ET AL.), 452, 656 
Hones, M. Pat (see WHARTON ET AL.), 833 
HopGMaN, Joan E. (see HOPPENBROUWERS, ZANINI, AND HopcwaN) 
ә 217 


heart observation and newborn outcome following a positive 


* Author index ' 947 


HorLisTER, Davin, (see ARTAL ET 'AL.), 656 


` Hors, К.-К. (see VONTVER ET AL), 548 


Hopkinson, ROWLAND (see FISHBURNE ET AL.}, 753 = 


HOPPENBROUWERS, TOKE, ZANINI, BERNARDINO, AND HODGMAN, JOAN 
' E. Intrapartum fetal heart rate and sudden infant death syn- 
drome, 217 
HUDDLESTON, JOHN Е. (see ORE ET AL. L), 108 


+ Hucuey, MicHaeL, McEuixn, THomas W., AND CAPRINI, JOSEPH А. 


: Nonsurgical diagnosis and management of puerperal ovarian 
vein thrombophlebitis, 461 (Comm. in brief) 


4 Hur, D. (see AMARANATH ET. AL.), 105 
Нишу, RoSALINDE (see HARRISON, HURLEY, AND peLovvoig, 201 


| J 

Jack, Patricia M., MAGYAR, Davo M., Busrer, JOHN E., Regs, LESLEY 
H., RATTER, SALLY, AND NATHANIELS2, Peter W. Adrenocor-* 
ticotropin and glucocorticoid concentrations in fetal and ma- 
ternal plasma of rabbit does continuously infused with cortisol 
from day 21 to day 24 of gestation, 594 


“Jaane J. Е. (see HARDYMENT ET AL.), 235 


JAvEHARI, GHODRATOLLA (see AZIZI ET AL.), 379 
JELOVSEK, FREDERICK В. (see HAMMOND ET AL.), 525, 537 
JIMÉNEZ, RAMÓN (see LISKER ET AL. ), 149 


. Jounson, Cart L. (see WHITSETT AND JOHNSON), 479 


— (see WHITSETT, JOHNSON, AND Hawkins), 204 

Jounson, JouN W. C., MiTzNER, WAYNE, LoNDON, Мылам T, 
PALMER, Amos E., AND Scorr, RacHzL. Betamethasone and 
the rhesus fetus: Multisystemic effects, 677 


- Јонмѕом, Larry W. (see ARIAS, PINEDA,.AND JOHNSON), 894 


Jounson, R. C. (see Fox ET АЦ), 15 
Јонмѕом, Тімотнү R., Ja. (see RODRIQUEZ ET AL.), 660 
Јонмѕтом, W. G., AND Ваѕкетт, T. Е. Otstetric cholestasis, 29€ 
Jones,. THOMAS K. (see Prem ET AL.), 803 
JORDAAN, Hanorp У. Е. (see CATES AND JORDAAN), 398 

— . (see KREBS ET AL.), 762, 773 


: Р ` K 
KANEKO, YOSHIHARU-(see KATOH ET AL.), 886 


- Kappus, SHERYL S. (see CUNNINGHAM, GILSTRAP, AND Kappus), 602 
. KARCHMAR, E. J. (see GALBRAITH ET AL.), 281 \ 
. KARLSSON, KIRSTEN (see HEDBERG, KARLSSON, AND LiNDsrEDT), 928 


(Comm. in brief): 

Kasper, DENNIS L. (see BEACHLER ET AL.), 171 

Kava, H.-WALLACE (see CHANDRA ET AL.), 519 

Keecan, Kirk A., PAUL, RicHARD H., BRoussARD, PAULA M., McCART, 

' ` DOROTHY, AND SMITH, MARCI А. Antepartum fetal heart rate 
. testing. III. The effect of phenobarbital on the nonstress test, 
579 (Comm. in brief) 

Келу, RoBERT W., Martin, SCOTT A., AND STRICKLER, RONALD C. 
Delayed hemorrhage in conservative surgery for ectopic 
pregnancy, 227 (Comm. in brief) 

KENDALL, BENJAMIN (see CHECK ET AL.), 846 

Kerenyi, Т. D. (see GLEICHER ET AL.), 386. 


. Кноѕіл, Savita S., AND Rooney, Seamus A. Stimulation of fetal lung 


surfactant production by administration of 17A-estradiol to 
the maternal rabbit, 213 

Kine, М. J. (see CHATTERTON ET AL.), 694 

KINOSHITA, Katsuyuki (see SATOH ET AL.), 886 

Krrau, M. J. (see GORDON ET AL.), 422 

KNOBBE, THOMAS, MEIER, PRIMROSE, WENAR, CHARLES, AND CORDERO, 
.LEANDRO. Psychological development of children who re- 
ceived intrauterine transfusions, 877 

Knox, С. Eric (see ORR ET AL.), 108 

KOENIGSBERG, MORDECAI (see CHANDRA ET AL.), 519 

Кон, КЕЕ SENG (see PauL, Кон, AND MOoNFARED), 503 

Kress, Н. B., PETRES, R. Е., Dunn, І. J, JonpAAN, Н. V. F, AND 

` SEGRETI, A. Intrapartum fetal heart rate monitoring. I. 

Classification and prognosis of fetal heart rate patterns, 762 


—, —, —, — and —. Intrapartum fetal heart rate monitoring. ЇЇ, 
Multifactorial analysis of intrapartum fetal heart rate tracings, 
773 


KUHNERT, BETTY R, KUHNERT, PAuL M., Tv, ANN-SHENS L., Lin, 
Denis C. K., AND Fourz, ROGER L. Meperidine and nor- 
meperidine levels following meperidine administration dur- 
ing labor. I. Mother, 904 


—, —, —, and —. Meperidine and normeperidine levels following 
meperidine administration during labor. II. Fetus and neo- 
nate, 909 


948 ‘Author index 


KUHNERT, PAuL M. (see KUHNERT ET AL.), 904, 909 
KuLovicH, Marte V. (see Bustos ET AL.), 899 
=. ғ 
I 
LAGZIEL, A. (see SOMPOLINSKY ET AL.), 931 (Comm. in brief) 
LAM, R. (see ARTAL ET AL.), 452 
LARREA, FERNANDO (see LISKER ET AL.), 149 


LAUERSEN, Niers H., Милев, FRANK C., AND PauL, RicHARD H. Con- 


tinuous intrapartum monitoring of fetal scalp pH, 44 
Lee, Kerry L..(see HAMMOND ET AL.), 525, 537 
LEIGHTON, M. (see GORDON ET AL.), 422 


LEONTIC, E A., SCHRUEFER, J. J., ANDREASSEN, B., PiNTO, H., AND TY- 


son, J. E. Further evidence for the role of prolactin on human 
fetoplacental osmoregulation, 435 
Levison, Matruew E., TRESTMAN, Irwin, QuACH, ROSEANNA, 


e SLADOWSKI, CATHERINE, AND FLoro, Crano N. Quantitative 


bacteriology of the vaginal flora in vaginitis, 139 
Lewis, J. D. (see GORDON ET AL.), 422 
Lewis, JOYCE (see YUEN ET AL.), 316 


Lewis, P. E., AND Cefalo, К. C. Triploidy syndrome with theca lutein | 


cysts and severe pre-eclampsia, 110 (Comm. in brief) 

Lewis, SHerwin D. Carbon dioxide versus electronic urethrocys- 
tometry for the detection of detrusor dyssynergia, 371 

Lies, S. (see CABALUM ET AL.),.630 

LiiiiwG, Max 1. Gee GAL ET AL), 111 

Lin, Снім-Сно (see SCHULMAN ET АІ), 742 

Lin, Dents С, К. (see KUHNERT ET AL.), 904, 909 

Lin, T. J. (see BRASELTON ET AL.), 154 

LiNDHEIMER, M. D. (see NOLTEN ET AL.), 644 

LINDSTEDT, GÖRAN (see HEDBERG, KARLSSON, AND LINDSTEDT), 928 
(Comm. in brief) 

LiskER, RUBÉN, JIMENEZ, RAMON, LARREA, FERNANDO, MUTCHINICK, 
Osvatpo, Ruz, LIZBETH, MEDINA, JUAN MANUEL, AND 
PÉREZ-PALACIOS, GREGORIO. Cytogenetic and endocrine stud- 
ies in a 45,X female subject with spontaneous sexual devel- 
opment, 149 

Lrvaunars, WEST, JR., HARTONG, Јонм M., AND OTTERSON, WARREN N. 
Small bowel herniation through a defect in the proad liga- 
ment, 927 (Comm. in brief) 

LOGUE, JAMES (see CHECK ET AL.), 457 

LoNDOoN, WILLIAM T. (see JOHNSON ET AL.), 677 

Lopkin, CARL (see BEREK ET AL.), 223 

Low, J. A. (see GALBRAITH ET AL.), 281 

LowrNBERG, EDUARDO (see Bustos ET AL.), 899 

LUCIANO, ANTHONY A. (see RIDDICK ET AL.), 618 

Lyons, E. R., ByLsma-HowELL, M., Sams, S., AND Томе, M. E. A 
scoring system for nonstressed antepartum fetal heart rate 
monitoring, 242 Vt 


M 


MCCALLUM, W. D., AND BRINKLEY, J. F, Estimation of fetal weight from 
ultrasonic measurements, 195 , 

McCaRr, DOROTHY (see KEEGAN ET AL.), 579 

McCartny, M, J. (see SMITH ET AL.), 489 

МсСомв, PETER (see YUEN ET AL.), 316 

MacDona _p, PauL C. (see BATES ET AL.), 691 

— (see MILEWICH ET AL.), 611 


MacDoNar»p, S. W., MANUEL, Е. R., AND Emai, J A. Localization of ' 


group B beta- -hemolytic streptococci in the female urogenital 
tract, 57 

McE tin; Тномаѕ W. My eye and heart аге at a mortal war, 184 

— (see HucHEY, MCELIN, AND CaPRINI), 461 

Macri, James N., Happow, JAMES E., AND Weiss, ROBERT К. Screening 
for neural tube defects in the United States, 119 (Clinical 
opinion) 

Macvan, Davin M. (see JACK ET AL.), 594 - 

МАНЕЅН, V. B. (see BRASELTON ET AL.), 154 

MAJMUDAR, B. (see НАСЕВ AND MaJMUDAR), 60 

MALANGIT, ANSENIO C. (see BLOOMINGTON, SUAREZ, AND MALANGIT), 
459 

MALARKEY, WILLIAM B. (see GOODENOW AND MALARKEY), 161 

MANGAN, CHARLES (see SEDLIS ET AL.), 64 

MANNING, FRANK A., AND PLATT, LAWRENCE D. Fetal breathing move- 
ments and the abnormal contraction stress test, 590 

MANUEL, Е. R.(see MacDoNALD, MANUEL, AND EMBIL), 57 

Marion, ROBERT (see CHANDRA ET AL.), 519 

MARSHALL, JOHN R. (see Сном, PATTEN, AND MARSHALL), 362, 

MARTIN, ALICE О. (see ELIAS ET AL.), 401 


т 


April 15, 1979 } 


Am. J. Obstet. Gynégol. 


* 4 


Martin, CHESTER B., JR., (see MURATA ET AL), 515 

MARTIN, SCOTT A. (see KELLY, MARTIN, AND STRICKLER), 227 

Martin, T. К., ALLEN, А, С., AND Stinson, D. Overt diabetes in preg- 
nancy, 275 

MASLAR, ILLA A. (see RIDDICK ET AL.), 618 

Massé, DENISE (see SHAPIRO ЕТ AL.), 713 * 


MATTINGLY, R. F. (see PATTILLO ET AL.), 791 . 


MAZIBUKO, D. (see GILLMER AND Ма21воко), 499 

Mzap, PHILIP B. (see BAKER ET AL.), 923 

MEDINA, JUAN MANUEL (see LISKER ET AL.), 149 

Mecas, PAUL D., AND BEER, ALAN E. In vitro stimulation of human 
colostral lymphocytes by cytomegalovirus, 703 

MEIER, PRIMROSE (see KNOBBE ET AL.), 877 

MENNUTI, MICHAEL Т. (see Wu, MENNUTI, AND МїкнАш), 666 

Menon, К. M. J. (see RODRIQUEZ ET AL.), 660 

MENON, MANGLADEVI (see RODRIQUEZ ET AL.), 660 

MIKHAIL, GEORGE (see Wu, MENNUTI, AND MIKHAIL), 666 

MILEWICH, Leon, GANT, NORMAN F., SCHWARZ, Barry E., CHEN, GRACE 
T., Амр MacDoNarp, PauL C. 5a-Reductase activity in human 
placenta, 611 

MILLER, FRANk C. (see LAUERSEN, MILLER, AND PAUL), 44 

Mitts, T. M. (see BRASELTON ET AL.), 154 

MiskiN, M. (see Rizos ЕТ AL.), 287 

Mirzner, WAYNE (see JOHNSON ET AL.), 677 

MIYAKE, Kaoru (see MURATA, MIYAKE, AND QUILLIGAN), 509 

— (see MURATA ET AL.), 515 

MoHAMED, №. CARLOS (see SHAMSUDDIN ET AL.), 585 

MONFARED, AMIR Н. (see PAUL, Кон, AND MoNranED), 503 

MoncaN, Н. К. (see COWAN AND MORGAN), 295 

MUELLER-HEUBACH, EBERHARD (see CARITIS, EDELSTONE, AND 
MUELLER-HEUBACH), 557 

MURATA, Yuji, Miyake, Kaoru, AND QUILLIGAN, EDWARD J. Pre- 
ejection period of cardiac cycles in fetal lamb, 509 

—, PyLs, Nico, MIYAKE, Kaoru, SCHMIDT, PATRICIA, MARTIN, CHES- 
TER B., JR., AND SINGER, JILL. Antepartum determination of 
pre-ejection period of fetal cardiac cycle: Its relation to new- 
born body weight, 515 

MUTCHINICK, OSVALDO (see LISKER ET AL.), 149 

Myers, RoNALD E£., AND Myers, Susan E. Use of sedative, analgesic, 
and anesthetic drugs during labor and delivery: Bane or 
boon? 81 (Current developments) 

Myers, Susan E. (see Myers AND Myers), 81 


N 


МАЕҮЕ, RICHARD L., AND FRIEDMAN, EMANUEL A. Causes of perinatal 
death associated with gestational пресе апі рго- 
teinuria, 8 

NAFTOLIN, FREDERICK I. (see NEWMARK ET AL.), 75 

Nampa, Y. (see Fox ET AL), 15 

NATALE, RENATO (See RICHARDSON, NATALE, AND PATRICK), 247 

NATHANIELSZ, PETER W. (see JACK ET AL.), 594 

М№еѕвітт, RoBERT E. L., JR. (see Rice, Rourke, AND NzsnrrT), 649 

NESTEL, PAUL J. (see POTTER AND NEsrEL), 165 

NEUHOFF, Sor (see GAL ET AL.), 111 

NEWMARK, STEPHEN R., Rossini, ALDO A., NAFTOLIN, FREDERICK L, 
Topp, ROBERTA, ROSE, LESLIE L, AND CAHILL, GEORGE F., JR. 
Gonadotropin profiles in fed and fasted obese women, 75 

NISWANDER, KENNETH R. The obstetrician, fetal asphyxia, and cerebral 
palsy, 358 (Clinical opinion) 

NiTowsky, HaroLD M. (see CHANDRA ET AL.), 519. 

NiTZAN, MENACHEM, ORLOFF, SHELDON, CHRZANOWSKA, BARBARA L., 
AND SCHULMAN, ЈОЅЕРН D. Intrauterine growth retardation in 
renal insufficiency: An experimental model in the rat, 40 

NOBLES, BRENDA (see CUNNINGHAM, GILSTRAP, AND Kappus), 602 

М№оснімѕом, Davin J., AND Petrie. Roy Н; Glucocorticoid therapy for 
the induction of pulmonary maturity in severely hypertensive 
gravid women, 449 (Current investigation) 

NorrEN, W. E., LINDHEIMER, M. D., OPARIL, S., RUECKERT, P. A., AND 
Енвілсн, E. N.. Desoxycorticosterone in normal pregnancy. 
II. Cortisol-dependent fluctuations in free plasma desoxycor- 
ticosterone, 644 ` 

Norteca-Guerra, Luis, AviLES-MIRANDA, AGUSTIN, DE LA CADENA, 
Octavio ALVAREZ, Espinosa, Luz Maria, CHÁVEZ, FRAN- 
CISCO, AND PizzuTo, Javier. Pregnancy in patients with au- 
toimmune thrombocytopenic purpura, 439 


` Nowrooz1, KHosrow (see CHECK ET AL.), 457 


Nuwayuion, B. (see CABALUM ET AL.), 630 * 


к 


Volume 133 
Number 8 


о 

OAKLEY, GODFREY P., JR. (see GOLDBERG AND OAKLEY), 126 . 

Opre, Т. Н. (see ARTAL ET AL), 452 , 

Ou, WiLLIAM (see VOHR ET AL.), 425 ч t 

OxaGaxi, TAKASHI (see PREM ET AL.), 808 

O'Lane, Jonn M. Sterilization and contraceptive services in Catholic 
hospitals, 355 (Clinical opinion) 

OLSON, ROBERT О. (see PETITTI, OLSON, AND WILLIAMS), 391 

OPARIL, S. (see NOLTEN ET AL.), 644 

ORLOFF, SHELDON (see NITZAN ET AL.), 40 

ORR, JAMES W., JR., HUDDLESTON, JOHN F., Knox, G. Enc, € GornEN- 
BERG, ROBERT L., AND Davis, RicHARD О. False negative oxy- 
tocin challenge test associated with abdominal pregnancy, 108 
(Comm. in brief) 


„Оѕвовкке, NewroN G., Warcnr, RALPH C., AND Dusay, Mark. Preop- 


erative hot conization of the cervix: A possible method to 
reduce postoperative febrile morbidity following vaginal hys. 
terectomy, 374 

OrrERSON, WARREN N. (see LivAUDAIS, HARTONG, AND  OTTERSON), 927 
(Comm: in brief) 


P 
PALMEE, Amos E. (see JOHNSON ET AL.), 677 
PARK, ROBERT (see SEDLIS ET AL.), 64 
Parker, Roy T. (see HAMMOND ET AL.), 525, 537 
PARVEZ, SIMONE (see RAZA-BUKHARI AND PARVEZ), 880 
PATEL, V. А. (see ELIAS ET AL.), 401 А 
PATRICK, JOHN (see RICHARDSON, NATALE, AND PATRICK), 247 


+ PATTEN, VALERIE (see CHow, PATTEN, AND MARSHALL), 362 


Partito, ROLAND A., RUCKERT, A. C. F., Srory, M., AND MATTINGLY, 
R. Е, Immunodiagnosis іп ovarian cancer: Blocking factor 
activity, 791 

PAUL, RiCHARD H., Кон, КЕЕ SENG, AND MonFARED, Amir Н. Obstetric 
factors influencing outcome in ушаш weighing from 1,001 to 
1,500 grams, 503 

— (see GAUTHIER, EVERTSON, AND Баяу, 34. 

— (see LAUERSEN; MILLER, AND PAUL), 44 

— (see EVERTSON ET AL.), 29 

— (see KEEGAN ET AL.), 579 ! 

PAWLOWITZKRI, I. H., AND WOÓRMANN, B. Elevated amniotic alpha feto- 
‚ protein in a fetus with Turner’s syndrome due to > puncture of 
a cystic hygroma, 584 (Comm. in'brief) 

PÉREZz-PALACIOS, GREGORIO (see LISKER ET AL.), 149 


- PeRIS, Leon A. (see CHECK ET AL.), 846 


PERKS, А. M. (see SMITH AND Perks), 868 


РЕтїттї, Diana, OLSON, ROBERT O., AND WILLIAMS, RONALD L. Cesar- 


ean section in California— 1960 through 1975, 391 

Ретвеѕ, R. E. (see KREBS ET AL.), 762; 773 

Perriz, Roy Н. (see NOCHIMSON AND PETRIE), 449 

— (see SHAMSI, PETRIE, AND STEER), 855 

PHELAN, JEFFREY P., AND PRUYN, STEPHEN C. Prophylactic antibiotics i in 
cesarean section: A double-blind study of cefazolin, 474 

Piercy, W. ЇЧ. (see GALBRAITH ET AL.), 281 

Pijus, Nico (see MURATA ET. AL.), 515 

PINEDA, JORGE (see ARIAS, PINEDA, AND Јонмѕом), 894 

Фімто, HUMBERTO (see ADASHI, PINTO, AND Tyson), 268 


.— (see Leontic ET AL.), 435 
PITKIN, Roy M., REYNOLDS, W. ANN, WILLIAMS, GERALD À., AND * 


Harcıs, Gan К. Calcium metabolism in normal pregnancy: 
A longitudinal study, 781 
PIZZUTO, JAVIER (see NORIEGA-GUERRA ET AL.), 439 


^ PLATT, LAWRENCE D. (see MANNING AND PLATT), 590. 


, PORTER, JOHN C. (see BATES ET AL.), 691 


POTTER, Juua M., AND NESTEL, PauL J. The hyperlipidemia of preg- 


nancy in ‘normal and complicated pregnancies, 165 

Prem. KoNaLD A., Арсоск. Leon L., OKAGAKI, TAKASHI, AND JONES, 
‚ THomas К. The evolution of a treatment program for iden 
carcinoma of the endometrium, 803 


.PRUYN, STEPHEN C. (see PHELAN AND PRUYN), 474 ` 


Q 
QuacH, ROSEANNA (see LEVISON ET AL.), 139 
Quiciry, M. E, ҶнЕЕНАМ, К. L., Wizxes, М. M., AND YEN, S. S: ©: 


Effects of maternal smoking on circulating catecholamine’ 


Igvels and fetal heart rates, 685 ` 
Quituican, EDWARD J. (see MURATA; MIYAKE, AND QunuiicaN), 509 
Ф 


Author index 949 


R 


А RABIDEAU, S. (see GARFIELD ЕТ AL.), 308 j - 


RACASA, ZENAIDA (ste WILLIAMS, SPERLING, AND RACASA), 51 
Rakorr, ABRAHAM Е. (see CHECK ET AL.), 457 
RANDOLPH, GEORGIA (see SCEULMAN ET АІ), 742 


‚ RATTER, SALLY (see JACK ET AL.), 594 


Ratrray, M. (see VONTVER ET AL.), 548 


. Rave, Jonn К. (see RIDDICK ET AL), 618 


Raza-BuKHARI, ABID, AND Parvez, SIMONE. Alterations iri activity of 
enzyme catechol-O-methyltransferase in central and periph- 
eral regions of the rat and rabbit, 880 


REDICK, Lrovp Е. An inflatable wedge for prevention of aortocaval 


· compression during pregnancy, 458 (Comm. in brief) 


- Rees, Lestey Н. (see JACK ET AL.), 594 


Rexves, М. C. (see VONTVER ET AL.), 548 . 

Кешу, Kevin B., Rusin, SvLviA P., BLANKE, BEVERLY G., AND Yeu, 
MiNc-NENG. Infantile polycystic kidney disease: A difficult 

` antenatal diagnosis, 580 (Comm. in brief) 

REMINGTON, M. A. (see VONTVER ET AL.), 548 

Rescu, BELA (see СѕАРО ET AL.), 176 

REvNOLDs, W, ANN (see PITKIN ET AL.), 781 

RHYNE, A. LEONARD (see FISHBURNE ET AL), 753 

Rice, PHILIP A., ROURKE, JAMES E., AND NESBITT, Rosert E, L. , JR In 
vitro perfusion studies of the human placenta. VI. Evidence 
against active gluccse transport, 649 


‚ Ricu, WiLLIAM M. (see DiSA1A, CREASMAN, AND RicH), 825 


E 


: RICHARDSON, BRYAN, NATALE, RENATO, AND Patrick, Jonn, Human 


fetal breathing activity during electively induced labor at 
term, 247 

Rippick, Danie H., MASLAR, ILLA A., LUCIANO, ANTHONY Â., AND 
Rave, Jonn R. Thyroxine uptake and metabolism by fetal 
sheep after intra-amniotic thyroxine injection, 618 

1208, N., Doran, T. A., Miskin, M., BENZE, В. J., AND Forn, J. А. 
Natural history of placenta previa ascertained by diagnostic 
ultrasound, 287 


- RODRIGUEZ- RIGAU, LUIS J. (see STEINBERGER ЕТ AL.), 133 


RODRIQUEZ, . Jesus, Sen, K. K., SESKI, JAN C., MENON, MANGLADEVI, 
; Jounson, Ттмотнү R., JR., AND MENON, K. M. J. Progesterone 

binding by human endometrial tissue during the proliferative 
and secretory phases of the menstrual cycle and by hyper- 
* plastic and carcinomatous endometrium, 660 

Rooney, Seamus A. (see KHOSLA AND Rooney), 213 

Rose, Lesie 1. (see NEWMARK ET AL.), 75 

ROSENFIELD, ABBY С. (see VOHR ET AL.), 425: 

Rossini, ALDO А. (see NEWMARK ET AL.), 75 

Rourke, JAMES E. (see Rice, ROURKE, AND NxsBrrT), 649 

Roux, JacQuxs Е. (see ЅНАРІВО ET AL.), 713 

RUBIN, SvLviA P. (see REILLY ET AL.), 580 . 


^ *Rucxert,:A,-€. Е. (see PATTILLO ET AL.), 791 


RUECKERT,; P. А:.(зее NOLTEN ET AL. ), 644 
RuTLEDGE, FELIX (see WHARTON ET AL.), 333 
Ruz, LIZBETH (see LISKER ET AL.), 149 
Ryan, ROBERT. J. Gee CouLaM AND Ryan}, 639 ^ 
CO S 
Sacus, B. P., AND VAN TDDEKINGE, B. Successful pregnancy in a patient 


with autosomal dominant ventricular dysrhythmia, 932 
(Comm. in brief) 


SACHTLEBEN, MARLENE R. (see FRIEDMAN, SACHTLEBEN, AND WALLACE), 


718 

SAKAMOTO, SHOICHI (see SATOH ET AL.), 886 

SALAU, GABRIELE (see CSAPD ET AL.), 176 

SALDANA, Luis (see SCHULMAN ET AL.), 742 

SALL, SANFORD (see SEDLIS ET AL.), 64 

SarvADon, Н. S. (see HARDYMENT ET AL.}, 235. ; 

SATOH, Kazuo, Yasumizu, TAKEHIKO, FUKUOKA, HIDEOKI, KINOSHITA, 
Katsuyuki, KANEKO, YosHIHARU, TsUCHIYA, MITOSE, AND 
Ѕлклмото, SHOICHI.. Prostaglandin Fi, metabolite levels in 
plasma, amniotic fluid, and .urine during pregnancy and 
labor, 886 . 

SchiFRIN, Barry S. (see EVERTSON ET AL), 29 

SCHMIDT, PATRICIA (see MURATA ET AL.), 515 

ScHONBERG, LEONARD A, Combined pregnancy and ruptured corpus 
luteum cyst, 106 ‘Comm. in brief) 

SCHRUEFER, J. J. (see LEONTIC ET AL), 435 

SCHULMAN, HAROLD, SALDANA, Luts, Lin, CuiN-CHU, AND RANDOLPH, 
Grorcia. Mechanism of failed labor after fetal death and its 
treatment with prostaglandin E;, 742 


А 


Уу . | . f 


950 Author index 


SCHULMAN, JOSEPH D. (see NITZAN ET АІ), 40 

SCHWARZ, BARRY E. (see MILEwicH ET AL.), 611 

SCHWEID, А. (seg VONTVER ET AL.), 548 

Ѕсотт, RACHEL (see JOHNSON ET AL.), 677 

SEDLIS, ALEXANDER, SALL, SANFORD, TSUKADA, YOSHI, PARK, ROBERT, 
MANGAN, CHARLES, SHINGLETON, HuGH, AND BLESSING, JOHN 
A. Microinvasive carcinoma of the uterine cervix: A clinical- 
pathologic study, 64 

SEGAL, ARTHUR I.. AND CORLETT, Poner C;, JR. Postoperative bladder 
training, 366 

seen A. (see KREBS ET AL.), 762, 773 

Sen, K. K.*(see RODRIQUEZ ET AL.), 660 

SESKI, Jan C. (see RODRIQUEZ ET AL.), 660 

SuaMsi, Harper H., Perrie, Roy H., AND STEER, CHARLES M. Changing 

obstetric practices and amelioration of perinatal outcome in a 

university hospital, 855 

SHAMSI, S. (see Lyons ET AL.), 242 

SHAMSUDDIN, A. К. M., ViLLASANTA, UMBERTO, TANG, CHIK-Kwun, 
AND Mouamen, N. CaRLOs. Adenocarcinoma arising from ex- 
tragonadal endometriosis 14 years after total hysterectomy 
and bilateral salpingo-oophorectomy for endometriosis: Re- 
port of a case with ultrastructural studies, 585 (Comm. in 
brief) 

Suapiro, MARTIN L, Roux, Jacques F., HARLOW, ALICE, AND MASSÉ, 
Denise. Placental uptake and transfer of lipid in the postterm 
rabbit, 713 Я 

SHEEHAN, К. L. (see QuIGLEY ET AL.), 685 

ЅнеттіЕѕ, Lanprum B. Diploid nuclear replacement in mature human 
ova with cleavage, 224 (Comm. in brief) 

—. Ova harvest with in vivo fertilization, 845 (Comm. in brief) 

SHINGLETON, HUGH (see SEDLIS ЕТ AL.), 64 

Sues, Anya S. L; AND Creasy, Ковевт K. Cardiac and uterine hemo- 
dynamic responses to ritodrine hydrochloride administration 
in pregnant sheep, 20 

Smpson, Joe Lerca (see ELIAS ЕТ AL.), 401 

SINGER, JILL (see MURATA ET AL.), 515 

SLaDOwSKI, CATHERINE (see LEVISQN ET AL.), 139 

SMITH, CAROLINE, AND Perks, A. M. Plasma bradykininogen, levels be- 
-fore and after ovulation: Studies in women and guinea pigs, 
with observations on oral contraceptives and menopause, 868 

Ѕмітн, Семе M., STUBBLEFIELD, PHILLIP G., CHIRCHIRILLO, LINDA, AND 
MCCARTHY M. J. Pain of first-trimester abortion: Its quan- 
tification and relations with other variables, 489 

SMITH, J. BRUCE (see Fox Er AL.), 15 

Smrru, JULIAN Р. (see WHARTON ET AL.), 833 

SMITH, KEITH D. (бге STEINBERGER ET AL.), 133 

SMITH, Marci А. (see KEEGAN ET AL.), 579 

Sompo.insky, D., Borpun, I., LAGZIEL, A., HALPERIN, Y., AND САЅРІ, E, 
A series of sepsis due to Staphylococcus aureus after abdominal 
hysterectomy, 931 (Comm. in brief) ; 

SPERLING, MARK A. (see WILLIAMS, SPERLING, AND RACASA), 51 

STEER, CHARLES M. (see SHAMSI, PETRIE, AND STEER), 855 


. STEINBERGER, EMIL, SMITH, Кетн D., TCHOLAKIAN, ROBERT K., AND 


RopRIGUEZ-RiGAU, Lurs J. Testosterone levels in female 
partners of infertile couples, 133 

STILES, GERALD E. (see SULLIVAN, BARG, AND STILES), 411 

Stinson, D. (see MARTIN, ALLEN, AND STINSON), 275 

STONE, SERGIO C., AND CARDINALE, FRANK. Evaluation of a new vaginal 
contraceptive, 635 

Story, M. (see PATTILLO ET AL.), 791 ` 

Strauss, RonxnRT G., DASE, DENNIS, AND DoERING, PAUL L. Prolonging 
paracervical block anesthesia: Addition of dextran to 
2-chloroprocaine, 891 

STRICKLER, RONALD C. (see KELLY, MARTIN, AND STRICKLER), 227 . 

STUBBLEFIELD, PHILLIP С. (see SMITH ET AL.), 489 

Suarez, JORGE R. (see BLOOMFIELD, SUAREZ, AND MALANGIT), 459 

Sutuivan, THOMAS F., BARG, WILLIAM F., JR., AND STILES, GERALD E. 
Evaluation of a new rapid slide test for pregnancy, 411 

Sy, LYDIA (see YUEN ET AL.), 316 


T 


TABEN, Eva (see CHANDRA ET AL.), 519 

Tancer, M. LEON (see GAL ET AL.), 111 

TANG, Curx-Kwun (see SHAMSUDDIN ET AL.), 585 
"TcHoLAKIAN, ROBERT K. (see STEINBERGER ET AL.), 133 
TINGLE, A. J. (see HARDYMENT ET AL.), 235 

Topp, ROBERTA (see NEWMARK ET AL.), 75 


April 15, 1979 «4 


Am. J. Obstet. Gynecol. 


TOLENTINO, Е. (see VONTVER ET AL.), 548 

ToweLL, M. E. (see HARDYMENT ET AL.), 235 

— (sée LYONS ET AL.), 242 ` * 

Trepway, DoNALD R. (see DRAKE, TREDWAY, AND BUCHANAN), 382 

TRESTMAN, IRWIN (see LEVISON ET AL.), 139 . 

Tsanc, B. K., HENDERSON, К. M., AND ARMSTRONG, D. T. Effect of 
danazol on estradiol-178 and progesterone secretion by por- * 
cine ovarian cells in vitro, 256 

TSUCHIYA, MITOSE (see SATOH ET AL.), 886 

"TsukADA, YosHI (see SEDLIS ET AL.), 64 

Tu, ANN-SHENG L. (see KUHNERT ET AL.), 904, 909 

Tyson, JOHN E. (see ApasHI, Pinto, AND Tyson), 268 

— (see LEONTIC ET AL.), 435 


; U 
UELAND, KENT (see CONRAD AND UELAND), 11 
| у 
Van Іррекімсе, B. (see SACHS AND VAN IDDEKINGE), 932 (Comm. in 


brief) 

VARGAS, CARLOS (see Busros ET AL.), 899 

Vi1LASANTA, UMBERTO (see SHAMSUDDIN ET AL.), 585 . 

Уонк, BETTY A., Он, WILLIAM, ROSENFIELD, ABBY G., AND COWETT, 
RicHaRD M., with the technical assistance of BERSTEIN, JASON. 
The preterm small-for-gestational age infant: A two-year 
follow-up study, 425 

Vontver, L. A., Reeves, W. C., Rarrray, M., Corey, L., REMINGTON, 
M. A., TOLENTINO, E., SCHWEID, A., AND Hotes, K. K. Clini- 
cal course and diagnosis of genital herpes simplex virus infec- 
tion and evaluation of topical surfactant therapy, 548 


Ww 


WALLACE, ANN K, (see FRIEDMAN, SACHTLEBEN, AND WALLACE), 718 

WEBB, BETTE J. (see BEACHLER ET AL.), 171 

Wess, RoBERT К, (see Macri, Happow, AND Wess), 119 

WELLENBACH, BURTON L. (see CHECK ET AL.), 846 

WENAR, CHARLES (see KNOBBE ET AL.), 877 

WHARTON, J. TAYLOR, RUTLEDGE, FELIX, SMITH, JULIAN P., HERSON, 
Jay, AND Hopok, M. Par. Hexamethylmelamine: An evalua- 
tion of its role in the treatment of ovarian cancer, 833 

WHITSETT, JEFFREY A., AND JOHNSON, Сакі L, Adenylate cyclase from 
human decidua parietalis, 479 

—, Јонмѕом, Cart L., Амр Hawkins, Кім. Differences in localization 
of insulin receptors and adenylate cyclase in the human pla- 
centa, 204 . 

Wrest, WALTER С. (see DtAz-ZaGovA, WIEST, AND ARIAS), 673 

Wirxzs, M. M. (see QUIGLEY ET AL.), 685 

WILLIAMS, GERALD А. (see PITKIN ET AL.), 781 

WiLLiAMS, PauL R., SPERLING, MARK A., AND RACASA, ZENAIDA. Blunt- 
ing of spontaneous and alanine-stimulated glucagon secretion 
in newborn infants of diabetic mothers, 51 

WitLLiAMS, RONALD,L. (see PETITTI, OLSON, AND WILLIAMS), 391 

Момс, P. Y. (see Doran ET AL.), 302 

WORMANN, B. (see PAWLOWITZKI AND WORMANN), 584 

WRIGHT, RALPH С. (see OSBORNE, WRIGHT, AND Dunav), 374 Р 

Wu, Сномс H., Mennutt, MicHAEL T., AND MIKHAIL, GEORGE. Freg 
and protein-bound steroids in amniotic fluid of midpreg- 
nancy, 666 

Wynn, R. M. (see CHATTERTON ET AL.), 694 


Y 
YasuMizU, TAKEHIKO (see SATOH ЕТ AL.), 886 
YEH, MING-NENG (see REILLY ET AL.), 580 
Yen, S. S. C. (See QUIGLEY ET AL.), 685 
Yow, Martha D. (see BEACHLER ET AL.), 171 
Yuen, Basi. Ho, МсСомв, PETER, Sv, Lypia, Lewis, JOYCE, AND 
Cannon, Wenpy. Plasma prolactin, human chorionic go- 


nadotropin, estradiol, testosterone, and progesterone in the 
ovarian hyperstimulation syndrome, 316 


7. 


ZAMORA, JUAN (see ARIAS, ANDRINOPOULOS, AND ZAMORA), 624 

ZANINI, BERNARDINO (see HOPPENBROUWERS, ZANINI, AND HODGMAN), 
217 

ZUGALB, M. (see CABALUM ET AL.), 630 


. tp 


A 


Abdomiral hysterectomy, series of sepsis due to Staphylococcus aureus 
after (Sompolinsky et al.), 931 (Comm. in brief) 
pregnancy, False negative oxytocin challenge test associated with 
(Orr et al.), 108 (Comm. in brief) 
Abortion’), fa.led, use of intramuscular 15(S)-15-methyl prostaglan- 
din Ез, in (Corson and Bolognese), 145 
first-trimestez, induced by intravaginal 15-methyl prostaglandin Fox 
methyl ester, ultrasonic assessment of uterine emptying in 
(Dutt, Blair, and Elder), 484 
pain of: Its quantification and relations with other variables 
(Smith et al.), 489 
induced with prostaglandin Fog, sudden collapse and death of 
women obtaining (Cates and Jordaan), 398 
Acid, palmitic, palmitic acid/stearic acid ratio, total cortisol, creatinine, 
percentage of lipid-positive cells, and lecithin/sphingo- 
myelin ratio, amniotic fluid, in assessment of fetal maturity 
and fetal pulmonary maturity: Comparison (Doran et al.). 
302 
Actinomycosis, pelvic, in women using intrauterine contraceptive de- 
vices (Hager and Majmudar), 60 
Adenocarcinoma arising from extragonadal endometriosis 14 years 
after total hysterectomy and bilateral salpingo-ooph- 
orectomy for endometriosis: Report of case with ultra- 
structural studies (Shamsuddin et al.), 585 (Comm. in brief) 
of endometrium, evolution of treatment program for (Prem et al.), 
303 


Adenylate cyclase from human decidua parietalis (Whitsett and | 


johnson), 479 
insulin receptors and, differences in localization of, in human pla- 
centa (Whitsett, Johnson, and Hawkins), 204 
Adrenal stezoids and prolactin, effect of: Ultrastructural alterations in 
mammary glands of pregnant rats after ovariectomy and 
hysterectomy (Chatterton et al.), 694 
Adrenocorticotropin and glucocorticoid concentrations in fetal and 
materral plasma of rabbit does continuously infused with 
cortiso: from day 21 to day 24 of gestation (Jack et al.), 
534 
Adriamycin, dime:hyl- -triazeno-imidazole carboximide, and vincristine, 
remission of uterine leiomyosarcomas treated with (Azizi et 
aL), 379 
Age, gestational, small-for-, infant, preterm: Two-year follow-up 
stady (Vohr, Oh, and Rosenfield), 425 
Agonist, dopamine, effect of: Gigantomastia during pregnancy (Hed- 
berg, Karlsson, and Lindstedt), 928 (Comm. in brief) 
alanine-stimulated glucagon secretion, spontaneous and, dlunting of, 
in newborn infants of diabetic mothers (Williams, Sperling, 
and Racasa), 51 
Alpha fetoprotein, elevated amniotic, in fetus with Turner 5 syndrome 
due to puncture of cystic hygroma (Pawlowitzki and Wór- 
mann), 584 (Comm. in brief) 
levels, elevated amniotic fluid, interpreting, in clinical practice: 
Use of predictive value positive concept (Goldberg and 
Oakley), 126 (Clinical opinion) 
maternal serum, as index of fetal risk (Gordon et al.), 422 
Amenorrhea-galactorrhea syndrome, hyperprolactinemic, ineffec- 
tiveness of pyridoxine in evaluation and treatment of 
(Gaodenow and Malarkey), 161 
American Associaticn of Obstetricians and Gynecologists, transactions, 
eighty-niath annual meeting, 184-190, 723-844 
Amniocentesis, experience with sonography as adjunct to, for prenatal 
diagnosis of fetal genetic disorders (Chandra et al.), 519 
second-trimester, analysis for amniotic fluid crystallization in (Elias 
et al.), 401 


Amniotic alpha fetoprotein, elevated, in fetes with Turner’s syndrome 
due to puncture of cystic hygroma (Pawlowitzki and Wór- 
mann), 584 (Comm. in brief) 

fluid alpha-fetoprotein levels, elevated, interpreting, in clifical prac 
tice: Use of predictive value positive concept (Goldberg and 
Oakley), 126 (Clinical opinion) 
blocking factor in, causing leukocyte migration enhancement 
(Gleicher et al.), 386 
crystallization, analysis for, in second-trimester amniocentesis 
(Elias et al.), 401 
‘human, free metanephrine in, as index of fetal sympathetic ner- 
vous system maturation (Artal et al.), 452 (Current investi- 
gation) 
lecithin/sphingomyelin ratio, human, end dipalmitoyl lecithin, 
changes in, associated with maternal betamethasone ther- 
apy (Arias, Pineda, and Johnson), 894 
palmitic acid, palmitic acid/stearic acid ratio, total cortisol, 
creatinine, and percentage of lipid-positive cells in assess- 
ment of fetal maturity and fetal pulmonary maturity: Com- 
parison (Doran et al.), 302 
of midpregnancy, free and protein-bound steroids in (Wu, Men- 
nuti, and Mikhail), 666 
significance of phosphatidylglycerol in, ia complicated pregnan- 
cies (Bustos et al.), 899 
urine, and plasma, prostaglandin Ез; metabolite levels in, during 
pregnancy and labor (Satoh et al.), 886 

Analgesic, anesthetic, and sedative drugs, use of, during labor and 
delivery: Bane or boon? (Myers and Myers), 83 (Current 
developments) 

Anesthesia for cesarean section: Further studies (Fox et al.), 15 

paracetvical block, prolonging: Addition of dextran to 2-chloro- 
procaine (Strauss, Dase, and Doering), 891 

spinal, effect of dopamine on hypotension induced by (Cabalum et 
al), 630 

Anesthetic agents, local, responses of gravid uterine vasculature to 

arterial levels of (Fishburne et al.), 753 

sedative, and analgesic drugs, use of, during labor and delivery: 
Bane or boon? (Myers and Myers), 83 (Current devel- 
opments) 

Antenatal diagnosis, difficult: Infantile polycystiz kidney disease (Reilly 
et al), 580 (Comm. in brief) 

Antepartum determination of pre-ejection period of fetal cardiac cy- 
cle: Its relation to newborn body weight (Murata et al.), 515 

fetal heart rate monitoring, nonstressed, scoring system for (Lyons et 

al), 242 

testing. I. Evolution of nonstress test (Evertson et al.), 29 

П. Intrapartum fetal heart rate observation and newborn out- 
come following positive contraction stress test (Gauthier, 
Evertson, and Paul), 34 

ПІ. Effect of phenobarbital on nonstress test (Keegan et al.), 
579 (Comm. in brief) 

tracings, abnormal, failure to intervene, and fetal death: Re- 
view of five cases reveals potential pitfalls of antepartum 
monitoring programs (Bobitt), 415 

Antibiotics, prophylactic, in cesarean section: Double-blind study of 
cefazolin (Phelan and Pruyn), 474 

Antibody status, group B streptocaccal colonizaton and, in lower so- 
cioeconomic parturient women (Beachler.et al.), 171 

Antimicrobial therapy, role of: Postpartum urinary retention (Harris), 
174 


` Antiprogesterone, effects of, on pregnancy. I. Midpregnancy (Csapo et 


al), 176 
Aortocaval compression, inflatable wedge for prevenüon of, during 
pregnancy (Redick), 458 (Comm. in brief) 


*January 1, 1-118; January 15, 119-234; February 1, 235-354; February 15, 355-468; March 1, 469-588; March 15, 589-722; April 1, 723-850; April 


15,7851-964, 


952 Subject index 


Arm deletion, X short, in female subject with spontaneous sexual de- 
æ velopment (Barakat, Ances, and Fajer), 460 (Comm. in 
brief) 
Arterial levels of local anesthetic agents, responses of gravid uterine 
vasculature to (Fishburne et al.), 753 
Asphyxia, fetal, cerebral palsy, and obstetrician (Niswander), 358 (Clin- 
ical opinion) 
Aureus, Staphylococcus, series of sepsis due to, after-abdominal hysterec- 
tomy (Sompolinsky et al.), 931 (Comm. in brief) 
Autoimmune thrombocytopenic purpura, pregnancy in patients with 
(Noriega-Guerra et al.), 439 

Autosomal dominant ventricular dysrhythmia, successful pregnancy in 
» patient with (Sachs and Van Iddekinge), 932 (Comm. in 
brief) 


B 


B beta-hemolytic streptococci, group, localization of, in female uro- 
genital tract (MacDonald, Manuel, and Embil), 57 
-lymphocytes, complement receptors on, in human milk, analysis of 
(Bush and Beer), 708 
streptococcal colonization, group, and antibody status in lower socio- 
economic parturient women (Beachler et al.), 171 
Bacteriology of acute pelvic inflammatory disease (Chow, Patten, and 
Marshall), 362 
quantitative, of vaginal flora in vaginitis (Levison et al.), 139 
Benign obstructive myxometra: Report of case (Honoré), 227 (Comm. 
in brief) 
Beta-hemolytic streptococci, group B, localization of, in female uró- 
:genital tract (MacDonald, Manuel, and Embil), 57 
Betamethasone and rhesus fetus: Multisystemic effects (johnson et al.), 
677 
therapy, maternal, changes in human amniotic fluid lecithin/ sphin- 


gomyelin ratio and dipalmitoyl lecithin associated with , 


(Arias, Pineda, and Johnson), 394 

Bilateral ovarian venous sampling, detection of estrogen-suppressible 
lipoid cell ovarian neoplasm bv (Check et al.), 457 (Comm. 
in brief) 

salpingo-oo»horectomy, total hysterectomy and, for endometriosis, 
adenocarcinoma arising from extragonadal endometriosis 
14 years after: Report of case with ultrastructural studies 
(Shamsuddin et al.), 585 (Comm. in brief) 

Binding, progesterone, by human endometrial tissue during pro- 
liferative and secretory phases of menstrual cycle and by 
hyperplastic and carcinomatous endometrium (Rodriquez 
et al), 660 

Biomechanical changes, enzymatically mediated, in chorioamniotic 
membranes, in vitro model for study of (Artal et al.), 656 

Birth weight, genital mycoplasmas and, in offspring of primigravid 
women (Harrison, Hurley, and deLouvois), 201 

Bladder training, postoperative (Segal and Corlett), 366 

Block anesthesia, paracervical, prolonging: Addition of dextran to 
2-chloroprocaine (Strauss, Dase, and Doering), 891 

Blocking factor activity: Immunodiagnosis in ovarian cancer (Pattillo et 
al.), 791 

in amniotic fluid causing leukocyte migration enhancement 
(Gleicher et al.), 386 

Blood, whole-, fibrinolytic activity in normal and hypertensive preg- 
rancies and its relation to placental concentration of 
urokinase inhibitor (Arias, Andrinopoulos, and Zamora), 
624 

Body weight, newborn, its relation to: Antepartum determination of 
pre-ejection period of fetal cardiac cycle (Murata et al.), 

15 


Books received, 234, 468, 942 B 

Bound, proteins, steroids, free and, in amniotic fluid of midpregnancy 
(Wu, Mennuti, and Mikhail), 666 

Bowel herniation, small, through defect in broad ligament (Livaudais, 
Hartong, and Otterson), 927 (Comm. in brief) 

Bradykininogen levels, plasma, before and after ovulation: Studies in 
women and guinea pigs, with observations on oral con- 
traceptives and menopause (Smith and Perks), 868 

Breathing activity, human fetal, during electively induced labor at term 
(Richardson, Natale, and Patrick), 247 

movements, fetal, and abnormal contraction stress test (Manning 

and Platt), 590 

Broad ligament, small bowel herniation through defect in (Livaudais, 
Hartong, and Otterson), 927 (Comm. in brief) 


April 15, 1979 
Am. J. Obstet. Gynecol. 


e * 


С 


Снамет, hemoglobin, pregnancy in patent with (Cromarze, Hall, and 
Caldwell), 582 (Comm. in brief) 
Calcium accumulation by human uterine microsomal preparations: Ef- 
fects of progesterone and oxytocin (Carsten), 598 e 
metabolism in normal pregnancy: Longitudinal study (Pitkin et al), , 


781 

California, cesarean section in— 1960 through 1975 (Petitti, Olson, and 
Williams), 391 

Cancer, early, of vulva, alternate approach to (DiSaia, Creasman, and 
Rich), 825 


ovarian, evaluation of its role in treatment of: Hexamethylmelamine 
(Wharton et al.), 833 
immunodiagnosis in: Blocking factor activity (Pattillo et al.), 791 
Carbon dioxide versus electronic urethrocystometry fer detection of 
detrusor dyssynergia (Lewis), 371. 
Carboximide, dimethyl-triazeno-imidazole, vincristine, and Adriamy- 
cin, remission of uterine leiomyosarcomas treated with 
(Azizi et al.), 379 
Carcinoma, endometrial, experience in treating two hundred and 
eighty-eight patients with, from 1968 to 1972 (Beck), 260 
extrapelvic lymph node cervical, metastases in (Buchsbaum), 814 
microinvasive, of uterine cervix: Clinical-pathologic study (Sedlis et 
al), 64 
Carcinomatous endometrium, hyperplastic end, progesterone binding 
by human endometrial tissue during proliferative and se- 
cretory phases of menstrual cycle and by (Rodriquez et al.), 
660 
Cardiac cycle(s), fetal, antepartum determination of pre-ejection 
period of: Its relation to newborn body weight (Murata et 
al.), 515 
pre-ejection period of, in fetal lamb (Murata, Miyake, and Quilli- 
. gan), 509 
and uterine hemodynamic responses to ritodrine hydrochloride 
administration in pregnant sheep (Siimes and Creasy), 20 


- Catechol-O-methyltransferase activity in erythrocytes of women taking 


oral contraceptive steroids (Bates et al.), 691 
enzyme, alterations in activity of, in central and peripheral regions 
of rat and rabbit during pregnancy, parturition, and 
postpartum period (Raza-Bukhari and Parvez), 880 
Catecholamine levels, circulating, and fetal heart rates, effects of ma- 
ternal smoking on (Quigley et al.), 685 
Catholic hospitals, sterilization and contraceptive services in (O'Lane), 
355 (Clinical opinion) : 
Cefamandole, treatment of obstetric and gynecologic infections with 
(Cunningham, Gilstrap, and Kappus), 602 
Cefazolin, double-blind study of: Prophylactic antibiotics in cesarean 
section (Phelan and Pruyn), 474 i 
Cell(s), lipid-positive, percentage of, lecithin/sphingomyelin ratio, 
palmitic acid, palmitic acid/stearic acid ratio, total cortisol, 
and creatinine, amniotic fluid, in ‘assessment of fetal matu- 
rity and fetal pulmonary maturity: Comparison (Doran et 
al.), 302 
ovarian neoplasm, estrogen-suppressi dle lipoid, detection of, by 
bilateral ovarian venous sampling (Check et al.), 457 
(Comm. in brief) 
porcine ovarian, estradiol-178 and progesterone secretion by, i» 
vitro, effect of danazol on (Tsang, Henderson, and Arm- 
strong), 256 
Central nervous system, defects of, in Finland. IV. Associations with 
diagnostic x-ray examinations (Granroth), 191 
Cerebral palsy, fetal asphyxia, and obstetrician (Niswander), 358 (Clin- 
ical opinion) 
Cervical carcinoma, extrapelvic lymph node metastases іп 
(Buchsbaum), 814 
tissue, human, stretch modulus of, in spontaneous, oxytocin- 
induced, and prostaglandin E;-induced labor (Conrad and 
Ueland), 11 
Cervix, preoperative hot conization of: Possible method to reduce 
postoperative febrile morbidity following vaginal hysterec- 
tomy (Osborne, Wright, and Dubay), 374 
uterine, microinvasive carcinoma of: Clinical-pathologic study (Sed- 
lis et al), 64 А 
Cesarean section, anesthesia for: Further studies (Fox et al.), 15 
in California—1960 through 1975 (Petitti, Olson, and Williams), 
391 
prophylactic antibiotics in: Double-blind study of cefazaJin (Phelan 


and Pruyn), 474 k 


ef 





* Volume 133 


^ Number 8 
© y 
*. [Д kd . 
! 1 
е 
‚| Challenge test, false negative oxytocin: Report of three cases s (Gal е et 
^. al), 111 (Comm. in brief) Ш 
v 3 М associated with abdominal pregnancy (Orr et al. ), 108 (Comm. . 
in brief) $^ ei x 


Chemical diabetes in pregnancy, pyridoxine treatment of (Gillmer and - 


Mazibuko), 499 
+ ‘Children, intrauterine transfused surviving, follow-up of (Hardyment 
à etal.), 235 ` 
who received intrauterine ‘transfusions, psychological development 
of (Knobbe et al.), 877 


Chloroprocaine, 2-, addition of dextran to: Prolonging paracervical: 


black anesthesia (Strauss, Dase, and Doering), 891 
Cholestzsis, obstetric (Johnston and Baskett), 299 
Cholinesterase, . atypical, in psychotic patient with eclampsia 
(Amaranath et al.), 105 (Comm. in brief) р 


Chorioamniotic membranes, in vitro model for study of enzymatically | 


mediated biomechanical changes in (Artal et al.), 656 


i Chorionic gonadotropin, human, estradiol, testosterone, progester- | 


one, and prolactin, plasma, in ovarian hyperstimulation 
syndrome (Yuen et al.), 316 

Circulating catecholamine levels and fetal heart rates, effects of mater- 
nal smoking on (Quigley et al) 685 * 

Classic pages, 81-82, 221-222, 321-322, 455-456, 555-556, 925 -926 


Cleavage, diploid nuclear replacement i in mature human ova with ' 


NX (Shettles), 222 (Comm. in brief) 
T Clinical course and diagnosis of genital herpes simplex virus infection 


and evaluation of topical surfactant therapy (Vontver etal), . 


e. 548 
i opinion, 119-132, 355-361, 851-858 
-pathologic study: Microinvasive carcinoma of uterine cervix (Sedlis 
et al.), 64 


practice, interpreting elevated amniotic fluid alpha-fetoprotein · 


levels in: Use of predictive value positive concept (Goldberg 


E and Oakley), 126 (Clinical opinion) 
A. prediction of intrauterine growth retardation (Galbraith et al. ) 281 
Collapse, sudden, and death of women obtaining abortions induced 
with prostaglandin Fa (Cates and Jordaan), 398 
Colonization, group В streptococcal, and antibody status in lower so- - 
cioeconomic parturient women (Beachler et al.), 171 : 
Colostral lymphocytes, human, in vitro, stimulation of, Бу. 
cytomegalovirus-(Meggs and Beer), 703 
Communications in brief, 105-113, 223-229, 457-463, 579-586, 845- 
· 846, 927-933 
Complement receptors on B-lymphocytes in human milk, analysis of 
. А (Bush and Beer), 708 em 
A Complicated pregnancies, normal and, hyperlipidemia of pregnancy ` 
in (Potter and Nestel), 165 
significance of pu EE in amniotic fluid in (Bustos et 
al.), 899 А 
А * Complications, fetal апа neonatal, effect of associated diabetes on: . 
" Cushing’s syndrome in pregnancy (Check et al), 346 
(Comm. in brief) 
Y Compression, aortocaval, inflatable wedge for prevention' of, during 
Ae pregnancy (Redick), 458 (Comm. in brief) 


external pneumatic, for prevention of deep venous thrombosis and 
pulmonary emboli (Barnes), 226 (Comm. in brief): 


G@oncentration(s}, adrenocorticotropin and glucocorticoid, in fetal and 


maternal plasma of rabbit does continuously infused with 
cortisol from day 21 to day 24 of gestation (Jack et al.), 594 
placental, of urokinase inhibitor, whole-blood fibrinolytic activity in 
normal and hypertensive pregnancies and its relation to 
(Arias, Andrinopoulos, and Zamora), 624 
20a-dihydroprogesterone, 20e-hydroxysteroid oxidoreductase ac- 
civity and, in human placenta before and after parturition 
(Diaz-Zagoya, Wiest, and Arias), 673 
Conization, preoperative hot, of cervix: Possible method to reduce 
postoperative febrile morbidity following vaginal hysterec- 
tomy ‘Osborne, Wright, and Dubay), 374 


Contamination, water-borne, of intrauterine pressure transducers: 


(Baker et al.), 923 (Current investigation) : 
Contraception, oral, and twinning: Epidemiologic study (Bracken), 
» | 432 
: Contraceptive(s) devices, intrauterine, pelvic actinomycosis in women 
using (Hager and Majmudar), 60 


" dosage, short- and long-term administration of, accumulation of 


P4 norethindrone and individual metabolites in human граза 
during (Braselton et al), 154 
new vaginal, evaluation of (Stone and Cardinale), 635. 


“Subject index. 953 


i Contraceptive(s)-Cont d. 


oral, and menopause, studies in women and guinea pigs, with obser- 
' vations on: Plasma bradykinincgen levels before and after 
` ovulation (Smith and Perks), 868 
services, sterilization and, in Catholic hospitals (O'Lane), 355 (Clini- 
^» ‘cal opinion) 
"steroids, oral, catechol-O-methyltransferase activity in erythrocytes 
of women taking (Bates et al.), 591 


^Contraction stress test, abnormal, fetal breathing movements and i 


(Manning and Platt), 590 А 
positive, intrapartum fetal heart rate observation and newborn 
outcome following, П. Antepartum fetal heart rate testing 
(Gauthier, Evertson, and: Paul), 34 
Cooper's ligament attachment, Marlex gauze hammock sling operation 
_with, in management of recurrent urinary stress inconti-e * 
nence (Bryans), 292 


' Corpus luteum cyst, ruptured, combined pregnancy and (Schonberg), 


106 (Comm. in brief) 


* Correspondence, 230-233, 464-467, 934-941 


Cortisol, adrenocorticotropin and glucocorticoid concentrations in 
fetal and maternal plasma of rabbit dces continuously in- 
fused with; from day 21 to day 24 of gestation (Jack et al.),. 
594 

-dependent fluctuations-in free plasma desoxycorticosterone, II. 
| Desoxycorticosterone i in normal pregnancy (Nolten et al.), 
644 
-total, creatinine, percentage of lipid-positive cells, lecithin/ Mois i 
gomyelin ratio, palmitic acid, and palmitic acid/stearic acid 
; ratio, amniotic fluid, in assessment of fetal maturity and 
fetal pulmonary maturity: Comparison (Doran et al.), 302 

Creatinine, percentage of lipid-positive cells, lecithin/sphingomyelin 
ratio,-palmitic acid, palmitic acid/stearic acid ratio, and to- 
-tal cortisol, amniotic fluid, in assessment of fetal maturity 
and fetal pulmonary, maturity: Comparison (Doran et al.), 
302 


. Crystallization, amniotic fluid, analysis for, in second-trimester am- 


niocentesis (Elias et al.), 401 
Current developments, 83-104, 323-343, 557:578 
investigation, 449-454, 915-924 


Cushing's syndrome in pregnancy: Effect of associated diabetes on 


fetal and neonatal complications (Check et al.), 846 (Comm. 
in brief): 
Cyclase, adenylate, from human decidua parietalis (Whitsett and 
Johnson), 479 
insulin receptors and, differences in localization of, in human pla- 
centa (Whitsett, Johnson, and Hawkins), 204 
Суве cardiac, pre-ejection period of, in fetal lamb (Murata, Miyake, 
and Quilligan), 509 
fetal cardiac, antepartum determination of pre-ejection period of: 
Its relation to newborn body weight (Murata et al), 515 
menstrual, human endometrial tissue during proliferative and secre- 
tory phases of, and by hyperplastic and carcinomatous en- 
dometrium, progesterone binding by (Rodriquez et al.), 660 
normal menstrual, proliferation kinetics of human endometrium 
during (Ferenczy, Bertrand, and Gelfand), 859 
Cyst(s), giant theca-lutein (Bloomfield, Suarez, and Malangit), 459 
- (Comm. in brief) 
, ruptured corpus luteum, combined pregnancy and (Schonberg), 106 
(Comm. in brief) 
theca lutein, and severe pre-eclampsia, triploidy syndrome with 
' (Lewis and Cefalo), 110 (Comm. in brief) . 
Cystic hygroma, elevated amniotic alpha fetoprotein in fetus with Tur- 
ner’s syndrome due to puncture of (Pawlowitzki and Wór- 
| mann), 584 (Comm. in brief) 
Cytogenetic and endocrine studies in 45,X female subject with spon- 
taneous sexual development (Lisker et al», 149 


Cytomegalovirus, i in vitro stimulation of human colostral Iymphocytes 


by oe and Beer), 703 . 
D 


"Danazol, effect pub on estradio-178 and progesterone secretion by 


porcine ovarian cells in vitro (Tsang, Henderson, and 
Armstrong), 256 
Death, fetal, abnormal antepartum fetal heart rate tracings, and failure 
to intervene; Review of five cases reveals potential pitfalls of 
antepartum monitoring programs (obit). 415 
mechanism of failed labor after, and its treatment with prosta- 
genos E; (Schulman et al.), 142 


954 Subject index 


Death —Cont'd 
perinatal, causes of, азса with gestational hypertension апі 
proteinuria (Naeye and Friedman), 8 
sudden collapse and, of women obtaining abortions induced with 
prostaglandin Ез, (Cates and Jordaan), 398 
syndrome, sudden infant, intrapartum fetal heart rate and (Hop- 
penbrouwers, Zanini, and Hodgrran), 217 


Decidua parietalis, human, adenylate cyclase from (Whitsett and 


Johnson), 479 
Deep venous thrombosis and pulmonary emboli, external pneumatic 
. compression for prevention of (Barnes), 226 (Comm. in 
brief) zl 
Defect(s) in broad ligament, small bowel herniation through 
(Livaudais, Hartong, and Otterson), 927 (Comm. in brief) 


* . ofcentfal nervous system in Finland. IV. Associations with diagnos- 


tic x-ray examinations (Granroth), 191 
neural tube, screening for, in United States (Macri, Haddow, and 
Weiss), 119 (Clinical opinion) 

Deletion, X short arm, in female subject with spontaneous sexual de- 
velopment (Barakat, Ances, and Fajer), 460 (Comm. in 
brief) 

Delivery, labor and, use of sedative, analgesic, and anesthetic drugs 
during: Bane or boon? (Myers and Myers), 88 (Current 
developments) 

Desoxycorticosterone in normal pregnancy. 11. Cortisol-dependent 
fluctuations in free plasma desoxycorticosterone (Nolten et 
al), 644 

Detrusor dyssynergia, carbon dioxide versus electronic urethrocys- 
tometry for detection of (Lewis), 371 

Devices, intrauterine contraceptive, pelvic actinomycosis in women 
using (Hager and Majmudar), 60 

Dextran, addition of, to 2-chloroprocaine: Prolonging paracervical 
block anesthesia (Strauss, Dase, and Doering), 891 

Diabetes, associated, effect of, on fetal and neonatal complications: 
Cushing's syndrome in pregnancy (Check et al), 846 
(Comm. in brief) 


“chemical, in pregnancy, pyridoxine treatment of (Gillmer and ` 


Mazibuko), 499 
overt, in pregnancy (Martin, Allen, and Stinson), 275 
Diabetic mothers, blunting of spontaneous and alanine-stimulated 
glucagon secretion in newborn infants of (Williams, Sperl- 
ing, and Racasa), 51 
` pregnancy, impact of maternal euglycemia on fetal outcome in 
(Adashi, Pinto, and Tyson), 263 
Diagnosis, clinical course and, of genital herpes simplex virus алая 
and evaluation of topical surfactant therapy (Vontver et al.), 
548 
difficult antenatal: Infantile polycystic kidney disease (кешу et al.), 
580 (Comm. in brief). 
nonsurgical, and management of puerperal ovarian vein ` throm- 
bophlebitis (Hughey, McElin, and Caprini), 461 (Comm. in 
brief) 


prenatal, of fetal genetic disorders, experience with sonography as 


adjunct to amniocentesis for (Chandra et al.), 519 
Diagnostic ultrasound, natural history of placenta previa ascertained 
by (Rizos et al.), 287 
x-ray examinations, associations with, IV. Defects of central nervous 
‘system in Finland (Granroth), 191 
Dihydroprogesterone, 20а-, concentration, 20a-hydroxysteroid 
oxidoreductase activity and, in human placenta before and 
after parturition (Diaz-Zagoya, Wiest, and Arias), 673 
Dimethyl-triazeno-imidazole carboximide, vincristine, and Adriamy- 
cin, remission of uterine leiomyosarcomas treated with 
(Azizi et al.), 379 
Dipalmitoyl lecithin,. human amniotic fluid lecithin/sphingomyelin 
ratio and, changes in, associated with maternal betameth- 
asone therapy (Arias, Pineda, and Johnson), 894 
. Diploid nuclear replacement in mature human ova with cleavage 
(Shettles), 222 (Comm. in brief) 
Disease, acute pelvic inflammatory, bacteriology of (Chow, Patten, and 
Marshall), 362 
infantile polycystic kidney: Difficult antenatal diagnosis (Reilly et al.), 
580 (Comm. in brief) 
Disorders, fetal genetic, experience wtith sonography as adjunct to 
amniocentesis for.prenatal diagnosis of (Chandra et al.), 
519 
Dominant ventricular dysrhythmia, autosomal, successful pregnancy 
in patient with (Sachs and Van Iddekinge), 923 (Comm. in 
brief) 


April 15; 1979 
Am. J. Obstet. Gynecol. 


е * 


Dopamine agonist, effect of: Gigantomastia during pregnancy (Hed- 
berg, Karlsson, and Lindstedt), 928 (Comm. in brief) 
effect of, on hypotension induced by spinal anesthesia (Cabalum et 
al), 630 


- Double-blind study of cefazolin: Prophylactic antibiotics in cesagean 


section (Phelan and Pruyn), 474 


Drugs, sedative, analgesic, and anesthetic, use of, during labor and ' 


delivery: ‘Bane or boon? (Myers and Myers), 83 (Current 
developments) 


Dysrhythmia, autosomal dominant ventricular, successful! pregnancy 


in patient with (Sachs and Van Iddekinge), 923 (Comm. in 
brief) 

Dyssynergia, detrusor, carbon dioxide versus electronic urethrocys- 
tometry for detection of (Lewis), 371 


E 


Ez, prostaglandin, -induced, spontaneous, and oxytocin-induced 
labor, stretch modulus of human cervical tissue in (Conrad 
and Ueland), 11 

mechanism of failed labor after fetal death and its treatment with 

(Schulman et al.), 742 

Eclampsia, atypical cholinesterase in psychotic patient with (Amara- 
nath et al.), 105 (Comm. in brief) 

Ectopic pregnancy, delayed hemorrhage in conservative surgery for 
(Kelly, Martin, and Strickler), 225 (Comm. in brief) 

Electively induced labor at term, human fetal breathing activity during 
(Richardson, Natale, and Patrick), 247 

Electronic urethrocystometry, carbon dioxide versus, for detection of 
detrusor dyssynergia (Lewis), 371 

Emboli, pulmonary, deep venous thrombosis and, external pneumatic 
compression for prevention of (Barnes), 226 (Comm, in 
brief) 

Endocrine studies, cytogenetic, in 45,X female subject with spontane- 
ous sexual development (Lisker et al.), 149 | 

Endometrial carcinoma, experience in treating two hundred and 
eighty-eight patients with, from 1968 to 1972 (Beck), 
260 


tissue, human, progesterone binding by, during proliferative and 
secretory phases of menstrual cycle and by hyperplastic and 
carcinomatous endometrium (Rodriquez et al.), 660 
Endometriosis, extragonadal, adenocarcinoma arising from, 14 years 
after total hysterectomy and bilateral salpingo-oophorec- 
tomy for endometriosis: Report of case with ultrastructural 
studies (Shamsuddin et al.), 585 (Comm. in brief) 
Endometrium, adenocarcinoma of, evolution of treatment program 
for (Prem et al.), 803 
human, proliferation kinetics of, during normal menstrual cycle 
(Ferenczy, Bertrand, and Gelfand), 859 
hyperplastic and carcinomatous, progesterone binding by human 
endometrial tissue during proliferative and secretory 
phases of menstrual cycle and by (Rodriquez et al.), 660 
Enzymatically mediated biomechanical ckanges in chorioamniotic 
membranes, in vitro model for study of (Artal et al.), 656 
Enzyme catechol-O-methyltzansferase, alterations in activity of, in cen- 
tral and peripheral regions of rat and rabbit during preg- 
nancy, parturiticn, and postpartum period (Raza-Bukhari 
and Parvez), 880 
Epidemiologic study: Oral contraception and twinning (Bracken), 432 
Epinephrine infusion, effect of, on maternal and uterine oxygen up- 
take in pregnant ewe (Clapp), 208 
Erythrocytes of women taking oral contraceptive steroids, catechol- 
O-methyltransferase activity in (Bates et al), 691 · 
Ester, intravaginal 15-methyl prostaglandin Е methyl, ultrasonic as- 
sessment of uterine emptying in first-trimester abortions 
induced by (Dutt, Blair, and Elder), 484 
Estradiol, testosterone, progesterone, prolactin, and human chorionic 
gonadotropin, plasma, in ovarian hyperstimulation syn- 
drome (Yuen et al.), 316 
-178 and progesterone secretion by porcine ovarian cells in vitro, 
effect of danazol on (Tsang, Henderson, and Armstrong), 
956 ` 
stimulation of fetal lung surfactant production by administration 
of, to maternal rabbit (Khosla and Rooney), 218 
Estrogen replacement therapy, long-term, effects of. I. Metabolic ef- 
fects (Hammond et al.), 525 
1I. Neoplasia (Hammond et al.), 537 
-suppressible lipoid cell ovarian neoplasm, detection of, by bilateral 
ovarian venous sampling (Check et al), 457 (Comm. in 
brief) 


f 


1 : Volume 133 
MU Number8 . Т 
" e 
, * . » е 
" - 
• Euglycemia, maternal,' ‘impact of, on fetal outcome in diabetic preg- 
д папсу (Adashi, Pinto, and Tyson), 268. 


Examinations, in-training, for residents in obuetrics and gynecology, W 


1975 to 1978 (Easterling), 733 
Excretion, distribution, and plasma levels of qnm parenteral 
е „magnesium sulfate and (Chesley), 1 
Extragonadal endometriosis, adenocarcinoma arising кой, 14 years 
* . after total hysterectomy and bilateral. salpingo-oophorec- 
tomy for endometriosis: Report of case with ultrastructural 
studies (Shamsuddin et al. ), 585 (Comm. in brief) 


Extrapelvic lymph node metastases in cervical carcinoma (Buchs- А 


^ baum), 814 


F 


Fro, prostaglandin, intramuscular 15(S)-15-methyl, use of, in failed - 


abortions (Corson and Bolognese), 145 
metabolite levels in plasma, amniotic fluid, and urine during 
" pregnancy and labor (Satoh et al.), 886 : 


methyl ester, intravaginal 15-methyl, ultrasonic assessment of, 


uterine emptying in first-trimester abortions induced by " 


(Dutt, Blair, and Elder), 484 


sudden collapse and death of women obtaining abortions induced’ 


with (Cates and Jordaan), 398 
` Factor activ:ty, blocking: Immunodiagnosis i in ovarian cancer 1Pattillo 
“ү” et al), 791 
- 2 blocking, in amniotic fluid causing leukocyte migration 'enhance- 
é "rient (Gleicher et al.), 386 
Е Failed abortions, use of intramuscular 15(8)- 15- -methy] prostaglandin 
Feg in (Corson and: Bolognese), 145 : 
labor after fetal death, mechanism of, and its treatment with prosta- 
glandin E; (Schulman et al), 742 


Fasted obese women, fed and; gonadotropin profiles i in (Newmark et 


al.), 75 
Febrile morbidity, postoperative, following váginal hysterectomy, | pos- 
Ў ' sible method to reduce: Preoperative hot conization ‘of cer- 
vix (Osborne, Wright, and Dubay), 374 
Fed and fasted Pa women, gonadotropin profiles i in (Newmark et 
al), 7 
Fertilization, in Lm ova harvest with (Shettles), 845 (Comm. in brief) 
Fetal asphyxia, cerebral palsy, and obstetrician (Niswander), 358 (Сш 
ical opinion) 
breathing activity, human, during electively induced labor at term 
^ (Richardson, Natale, and Patrick), 247 


movements ‘and abnormal contraction stress test (Manning aud 


-~ Platt), 590 
. cardiac cycle, antepartum determination of pre- ejection period of: 
Is relation to newborn body weight (Murata et al.), 515 
death, mechanism of failed labor after, and its treatment with pros- 
taglandin E, (Schulman et al), 742 


mocentesis for prenatal diagnosis of (Chandra et al.), 519 


heart rateís), circulating catecholamine levels and, effects of mater- 


2 


. nal smoking on (Quigley et al), 685 . 
i intrapartum, and sudden infant. death syndrome (Hoppen- 
brouwers, Zanini, and Hodgman), 217 
‚ monitoring, intrapartum. I. Classification and Prognosis of fetal 
° heart rate patterns (Krebs et al.), 762 
II. Multifactorial analysis of i intrüparpum fetal heart rate trac- 
ings (Krebs et al.), 773 : 


ч 


nonstressed амери scoring system for (Lyons et al), 


Ё ` 242 


testing, antepartum. I. "Evolution of nonstress test (Everton e et. at 


a..), 29 


, Il intrapartum fetal heart rate observation and newborn out- : 


come following positive contraction stress test (Gauthier, 
Evertson, and Paul), 34 
III. Effect of phenobarbital on nonstress test (Keegan et al), 
579 (Comm. in brief) . 
tracings, abnormal antepartum, failure to intervene, and. fetal 


death: Review of five cases-reveals potential pitfalls ofan с. 


tepartum monitoring programs (Bobitt), 415 © ; 
, lamb, pre-ejection period of cardiac cycles in (Murata, Miyake, and 
Quilligan), 509 
lung surfactant production, stimulation of, by adininistration of 
. 17f-estradiol to maternal rabbit (Khosla and Rooney), 213 
У х and maternal plasma of rabbit does continuously infused with cor- 
As 41501 from day 21 to day 24 of gestation, adrenocorticotro- 
. pn and glucocorticoid concentrations in (Jack et al.), 594 


genetic disorders, experience with sonography as adjunct to am- — 


Subject index 955 


г Fetal ont d 
“maturity and. fetal pulmonary maturity, amniotic fluid, lecithin/ 
: 7 sphingomyelin ratio, palmitic acid, palmitic acid/stearic acid 
. ratio, total cortisol, creatinine, and’ percentage of lipid- 
positive cells in assessment of: Comparison (Doran et al.), 
302 
monitoring, history of (Goodlin), 232 (Current developments) 
and neonatal complications, effect of associated diabetes on: Cush- 
"'ing's syndrome :n pregnancy (Check е al.), 846 (Comm. in 
brief) 
E outcome in diabetic pregnancy, impact of maternal euglycemia. on 
‘ " (Adashi, Pinto, and Tyson), 268 " ` 
. pulmonic maturity, ultrasonic changes in maturing placenta and 
their relation to (Grannum, Berkowitz, and Hobbins), 915 
‚ (Current investigation) 
risk, maternal serum alpha-fetoprotein levels as index of (Gordoni et 
f al), 422 , 
scalp pH, continuous наради monitoring ‘of (Lauersen, Miller, 
T and Paul), 44 
sheep, 'thyroxine uptake and metabolism by, after intra-amniotic 
. thyroxine injection (Riddick et al.), 618 
sympathetic nervous system maturation, free metanephrine in 
human amniotic fluid as index of (Artal et al.), 452 (Current 
investigation) 
weight, estimation of, from ultrasonic measurements (McCallum and 
Brinkley), 195 ` 


{ Fetoplacental osmoregulation, human, further. evidence for role of 


_ prolactin on (Leontic et al.), 485 
Fetóprotein, alpha-, levels, elevated amniotic fluid, interpreting, in 
‚ clinical practice: Use of predictive value positive concept 
(Goldberg and Oakley), 126 (Clinical opinion) 
maternal serum, as index of fetal risk (Gordon et al), 
422 
elevated amniotic alpha, in fetus witk Turner's syndrome due to 
. ‘ puncture of cystic “hygroma (Pawlowitzki and Wérmann), 
-- ' 584 (Comm. in brief) ` 


* -. Fetus'arid neonate, П. Meperidine and normeperidine levels following 


meperidine administration during labor (Kuhnert et al.), 
909 
rhesus, betamethasone and: Multisystemic effects (Johnson et al), 
E. 677 
‘with Turner's syndrome, elevated amniotic alpha fetoprotein in, due 
- to puncture of cystic hygroma (Pawlowitzki and Wérmann), 
584 (Comm. in brief) 


| Fibrinolytic. activity, whole-blood, in normal and hypertensive preg- 


'. nancies and its relation to placental concentration of 
;, urokinase inhibitor (Arias, Andrinopoulos, and Zamora), 
624 


., 15-Methyl prostaglandin Fg, methyl ester, intravaginal, ultrasónic as- 


, sessment of uterine emptying in 'first-trimester abortions 
‘ induced by (Dutt, Blair, and Elder), 484 
(S)- 15-methyl prostaglandin Fæ, intramuscular use of, in faneg 
abortions (Corson and Bolognese), 145 
Finland, defects of central nervous system in. IV. Associations with ' 
diagnostic x-ray examinations (Granroth), 191 


First-trimester abortion(s) induced by intravaginal 15-methyl prosta- 


glandin Fry metayl ester, ultrasonic assessment of uterine 
emptying in (Dutt, Blair, and Elder), 484 
.pain of: Its quantification and relations with other variables 
(Smith et al.), 489 
5a-Reductase activity in human placenta (Масса et ai ) 611 


*Flóra, vaginal, quantitative bacteriology of, in vaginitis (Levison et al.), 


© 139 
Fluid alpha-fetoprotein levels, elevated ‘amniotic, interpreting, i 
Е clinical practice: Use of predictive value positive Dicis 
: (Goldberg and Oakley), 126 (Clinical pinion) 
amniotic, blocking factor in, causing ca migration enhance- 
. ment (Gleicher et al.), 386 Ы : 
+ of midpregnancy, free and protein-bound steroids i in (Wu, Men- 
` ` “nuti, and Mikhail), 666 
` ийаш of phosphatidylglycerol in, in ‘complicated pregnan- 
. cies (Bustos et al.), 899 
urine; and plasma, prostaglandin Fza metabolite levels in, duning 
„pregnancy and labor (Satoh et al.), 886 
crystallization, amniotic, analysis for, in second-trimester amniocen- 
~ tesis- (Elias et al:). 401 
human amniotic, free metanephrine, as as index of fetal sympathetic 
nervous system maturation (Artal et ål. ), 452 сати in- 
Хеч аноп) : ; 


956 Subject index 


Fluid—Cont'd 
lecithin/sphingomyelin ratio, human amriotic, and dipalmitoyl 
lecithin, changes in, associated with maternal betameth- 
asone therapy (Arias, Pineda, and Johnson), 894 
palmitic acid, palmitic acid/stearic acid ratio, total cortisol, 
creatinine, and percentage of lipid-positive cells, amniotic, 


in assessment of fetal maturity and fetal pulmonary matu- . 


rity: Comparison (Doran et al.), 302 

45,X female subject with spontaneous sexual development, cytogenetic 
and endocrine studies in (Lisker et al.), 149 

Fractional postcoital test, reassessment of (Drake, Tredway, 'and 

* * Buchanan), 382 

Free metanephrine in human amniotic fluid as index of fetal sympa- 
thetic nervous system maturation {Artal et al.), 452 (Cur- 
a rent investigation) 

* plasma ‘desoxyeorticosterone, cortisol-dependent fluctuations in, 11. 


Desoxycorticosterone in normal pregnancy (Nolten et al), - 


644 
and protein-bound steroids in amniotic fluid of midpregnancy (Wu, 
Mennuti, and Mikhail), 666 


G 


Galactorrhea, amenorrhea-, syndrome, hyperprolactinemic, ineffec- 
tiveness of pyridoxine in evaluation and treatment of 
(Goodenow and Malarkey), 161 

Gauze hammock sling operation, Marlex, with Cooper's ligament at- 
tachment in management of recurrent urinary stress in- 
continence (Bryans), 292 ч 

Genetic disorders, fetal, experience with sonography as adjunct to 
amniocentesis for prenatal diagnosis of (Chandra et al.), 
519 

Genital herpes simplex virus infection, clinical course and diagnosis of, 
and evaluation of topical surfactant therapy (Vontver et al.), 
548 

mycoplasmas and birth weight in offspring of primigravid women 
(Harrison, Hurley, and deLouvois), 21 

Gestation, adrenocorticotropin and glucocorticoid concentrations ‘in 
fetal and maternal plasma of rabbit does continuously in- 
fused with cortisol from day 21 to day 24 of (Jack et al.), 594 


Gestational age, small-for-, infant, preterm: Two-year follow-up 


study (Vohr, Oh, and Rosenfield), 425 
hypertension and proteinuria, causes of perinatal death associated 
with (Naeye and Friedman), 8 
Giant theca-lutein cyst (Bloomfield, Suarez, and "Malangit), 459 
` (Comm. in brief) 
Gigantomastia during pregnancy: Effect of dopamine agonist (Hed- 
berg, Karlsson, and Lindstedt), 923 (Comm. in brief) 
Glands, mammary, of pregnant rats, ultrastructural alteraüons in, 
after ovariectomy and hysterectomy: Effect of adrenal ste- 
roids and prolactin (Chatterton et al.), 694 
Glucagon secretion, spontaneous and alanine-stimulated, blunting of, 
in newborn infants of diabetic mothers (Williams, Sperling, 
and Racasa), 51 
Glucocorticoid concentrations, adrenocorticotropin and, in fetal and 
maternal plasma of rabbit does continuously infused 
with cortisol from day 21 to day 24 of gestation Jack etal), 
594 
therapy for induction of pulmonary maturity in severely hyperten- 
sive gravid women (Nochimson and Petrie), 449 (Current 
investigation) 
Glucose transport, active, evidence against, VI. In vitro perfusion stud- 
‘ies of human placenta (Rice, Rourke, and Nesbitt), 649 
Gonadotropin, human chorionic, estradiol, testosterone, progesterone, 
and prolactin, plasma, in ovarian hyperstimulation syn- 
drome (Yuen et al.), 316 
profiles in fed and fasted obese women (Newmark et al.), 75 
Gouty nephropathy and pregnancy (Coddington, Albrecht, and 
Cefalo}, 107 (Comm. in brief) 
` Gravid uterine vasculature, responses of, to arterial levels of local anes- 
thetic agents (Fishburne et al.), 753 
women, severely hypertensive, glucocorticoid therapy for induction 
of pulmonary maturity in (Nochimson and Petrie), 19 
(Current investigation) 
Growth retardation, intrauterine, clinical prediction of (Galbraith et 
al), 281 
їп renal insufficiency: Experimental model in rat (Nitzan et al.), 
40 


April 15, 1979 
Am. J. Obstet. Gynecol. 


Gynecologic infections, obstetric and, treatment of, with cefamandole 
(Cunningham, Gilstrap, and Kappus), 602 


Gynecology, obstetrics and, in-training examinations for residents in, 


1975 to 1978 (Easterling), 733 


H : ы 
Hammock sling operation, Marlex gauze, with Cooper's ligament at- 
tachment in management of recurrent urinary stress in- 
continence (Bryans), 292 
Heart rate(s), fetal, circulating catecholamine levels and, effects of ma- 
ternal smoking on (Quigley et al.), 685 
intrapartum fetal, and sudden infant death syndrome (Hoppen- 
brouwers, Zanini, and Hodgman), 217 
monitoring, intrapartum fetal. 1. Classification and prognosis of 
fetal heart.rate patterns (Krebs et al.), 762 
П. Multifactorial analysis of intrapartum fetal heart rate trac- 
ings (Krebs et al.), 773 
nonstressed antepartum fetal, scoring system for (Lyons et 
al.}, 242 


testing, antepartum fetal. I. Evolution of nonstress test (Evertson 


et al.), 29 

П. Intrapartum fetal heart rate observation and newborn out- 
come following positive contraction stress test (Gauthier, 
Evertson, and Paul), 34 


III. Effect of phenobarbital on nonstress test (Keegan et al.), 


579 (Comm. in brief) 
tracings, abnormal antepartum fetal, failure to intervene, and fetal 

death: Review of five cases reveals potential pitfalls of ante- 
partum monitoring programs (Bobit:), 415 

Hemodynamic responses, cardiac and uterine, to ritodrine hydrochlo- 
ride administration in à pregnant sheep (Siimes and Creasy), 
20 

Hemoglobin Cyarien, pregnancy in patient with (Cromartie, Hall, and 

i Caldwell), 582 (Comm. in brief) 

Hemolytic, beta-, streptococci, group B, localization of, in female uro- 

genital tract (MacDonald, Manuel, and Embil), 57 


: Hemorrhage, delayed, in conservative surgery for ectopic pregnancy 


(Kelly, Martin, and Strickler), 225 (Comm. in brief) 
Herniation, small bowel, through defect in broad ligament (Livaudais, 
Hartong, and Otterson), 927 (Comm. in brief) 

Herpes simplex virus infection, genital, clinical course and diagnosis 
of, and evaluation of topical surfactant therapy (Vontver et 
al), 548 

Hexamethylmelamine: Evaluation of its role ir. treatment of ovarian 
cancer (Wharton et al.), 833 

Hospitals), Catholic, sterilization and contraceptive services in 
(O'Lane), 355 (Clinical opinion) 
university, changing obstetric practices and amelioration of perinatal 

outcome in (Shamsi, Petrie, and Steer), 855 (Clinical opin- 
оп) 

Hot conization, preoperative, of cervix: Possible method to reduce 
postoperative febrile morbidity following vaginal hysterec- 
tomy (Osborne, Wright, and Dubay), 374 

Human chorionic gonadotropin, estradiol, testosterone, progesterone, 
and prolactin, plasma, in ovarian hyperstimulation syn- 
drome (Yuen et al.), 316 

Hydrochloride administration, ritodrine, cardiac and uterine hemo- 
dynamic responses-to, in pregnant sheep (Siimes anf 
Creasy), 20 

Hydroxysteroid, 20a-, oxidoreductase acüvity and 20a-dihydro- 
progesterone concentration in human placenta be- 
fore and after parturition (Diaz-Zagoya, Wiest, and Arias), 
673 

Hygroma, cystic, elevated amniotic alpha fetoprotein in fetus with 
Turner's syndrome due to puncture of (Pawlowitzki and 
Wórmann), 584 (Comm. in brief) 


Hyperlipidemia of pregnancy in normal and complicated pregnancies 


"(Potter and Nestel), 165 

Hyperplastic and carcinomatous endometrium. progesterone binding 
by human endometrial tissue during proliferative and se- 
cretory phases of menstrual cycle and by (Rodriquez et al.), 
660 

Hyperprolactinemic amenorrhea-galactorrhea syndrome, ineffective- 
ness of pyridoxine in evaluation and treatment of 
(Goodenow and Malarkey), 161 


Hyperstimulation syndrome, ovarian, plasma prolactin, human cho- 


rionic gonadotropin, estradiol, testosterone, and progester- 
one in (Yuen et al), 316. 


. 


. 


\ J e Volume 133 
^A Number 8 
е e 
. Ф LI 2 
‘ 
Ы Hypertension, gestational, and proteinuria, causes of perinatal death 
Д associated with (Naeye and Friedman), 8 
; Hypertensive gravid women, severely, glucocorticoid therapy for in- 
~ duction of pulmonary maturity in (Nochimson and Petrie), 


449 (Current investigation) 
regnancies, normal and, whole-blood fibrinolytic activity in, and its 
. relation to placental concentration of urokinase inhibitor 
(Arias, Andrinopoulos, and Zamora), 624 
Hypotensicn induced by spinal anesthesia, effect of dopamine on 
iCabalum et al.), 630 
Hysterectomy, abdominal, series of sepsis due to Staphylococcus aureus 
efter (Sompolinsky et al.), 931 (Comm. in brief) 


total, and bilateral salpingo-oophorectomy for endometriosis, ade- . 


rocarcinoma arising from extragonadal endometriosis 14 
years after: Report of case with ultrastructural studies 
(Shamsuddin et al.), 585 (Comm. in brief) 
vaginal, possible method to reduce postoperative febrile morbidity 
; following: Preoperative hot conization of cervix (Osborne, 
* Wright, and Dubay), 374 
simplified surgical technique for treatment of vault in (Hajj), 851 
(Clinical opinion) 


I 


Imidazole ca-boximide dimethyl-triazeno-, vincristine, and Adriamy- 
cin, remission of uterine leiomyosarcomas treated with 
(Azizi et al.), 379 
Immunodiagnosis in ovarian cancer: Blocking factor activity (Pattillo et 
al.;, 791 
Incontinence, primary and recurrent urinary stress, simplified retro- 
pubic urethropexy in treatment of, in female (Cowan and 
Morgan), 295 
recurrent urinary stress, Marlex gauze hammock sling operation 
with Cooper's ligament attachment in management of 
(Brvans), 292 
X. Induced by intravaginal 15-methyl prostaglandin Fy, methyl ester, ul- 
‘trasonic assessment of uterine emptying in first-trimester 
abortions (Dutt, Blair, and Elder), 484 
labor, electively, at term, human fetal breathing activity during 
(Richardson, Natale, and Patrick), 247 
oxytocin-, prostaglandin E,~induced, and spontaneous labor, stretch 
' modulus of human cervical tissue in (Conrad and Ueland), 
11 
by spinal anesthesia, effect of dopamine on hypotension (Cabalum ес 
al), 630 
with prostaglandin Fza, sudden collapse and death of women obtain- 
ing abortions (Cates and Jordaan), 398 
Induction, labor, infant outcome following (Friedman, Sachtleben, and 
Wallaze), 718 
of pulmenary maturity, glucocorticoid therapy for, in severely hy- 
n pertensive gravid women (Nochimson and Petrie), 449 
ee . (Current investigation) 
Infant(s) death syndrome, sudden, intrapartum fetal heart rate and 
(Hoppenbrouwers, Zanini, and Hodgman), 217 
A newborn, of diabetic mothers, blunting of spontaneous and alai- 
nine-simulated glucagon secretion in (Williams, Sperling, 
and Racasa), 51 
` outcome following labor induction (Friedman, Sachtleben, and Wal- 
lace), 718 
preterm small-for-gestational age: Two-year follow-up study 
(Vohr, Oh, and Rosenfield), 425 
weighing from 1,001 to 1,500 grams, obstetric factors influencing 
outcome in (Paul, Koh, and Monfared), 503 
Infantile polycystic kidney disease: Difficult antenatal diagnosis (Reilly 
et al.), 580 (Comm. in brief) 
Infection(s), genital herpes simplex virus, clinical course and diagnosis 
of, and evaluation of topical surfactant therapy (Vontver et 
al.), 548 


Obstetric and gynecologic, treatment of, with cefamandole (Cun-. 


ningham, Gilstrap, and Kappus), 602 
Infertile couples, testosterone levels in female partners of (Steinberger 
et al.), 123 
Inflammatory disease, acute pelvic, bacteriology of (Chow, Patten, and 
* Marshall), 362 
Inflatable wedze for prevention of aortocaval compression during 
pregnancy (Redick), 458 (Comm. in brief) 
ea Infused, continuously, with cortisol from day 21 to day 24 of gestation, 
У adrenocorticotropin and glucocorticoid concentrations in 
"fetal and maternal plasma of rabbit does (Jack et al.), 594 


Subject index 957 


: Infusion, epinephrine, effect of, on maternal and uterine oxygen up- 


take in pregnant ewe (Clapp), 208 - 
urokinase, placental concentration of, whole-blood 
fibrinolytic activity in normal and hypertensive pregnancies 
and its relation to (Arias, Andrinopoulos, and Zamora), 624 
Injection, intra-amniotic thyroxine, thyroxine uptake and metabolism 
` by fetal sheep after (Riddick et al.), 618 
Insufficiency, renal, intrauterine growth retardation in: Experimental 
model in rat (Nitzan et al.), 40 
Insulin receptors and adenylate cyclase, differences in localization of, 
in human placenta (Whitsett, Johnson, and Hawkins), 204 
Intra-amniotic thyroxine injection, thyrcxine uptake and ‘metabolism 
by fetal sheep after (Riddick et al.), 618 
Intramuscular 15(S)-15-methy! prostaglandin Fog, use of, in failed 
abortions (Corson and Bolognese), 145 . 
Intrapartum fetal heart rate monitoring. I. Classification and prog- 
nosis of fetal heart rate patterns (Krebs et al.), 762 
II. Multifactorial analysis of intrapartum fetal heart rate trac- 
ings (Krebs et al.), 773 : 
observation and newborn outcome -following positive con- 
traction stress test, 11, Antepartum fetal heart rate testing 
(Gauthier, Evertson, and Paul), 34 
and sudden infant death syndrome (Hoppenbrouwers, Za- 
nini, and Hodgman), 217 
monitoring, continuous, of fetal scalp 5H (Lauersen, Miller, and 
Н Раш), 44 
Intrauterine contraceptive devices, pelvic actinomycosis in women 
using (Hager and Majmudar), 60 
growth retardation, clinical prediction of (Galbraith et al.), 281 
in renal insufficiency: Experimental model in rat (Nitzan et al.), 
40 
pressure transducers, water-borne contamination of (Baker et al.), 
923 (Current investigation) 
transfused surviving children, follow-up of (Hardyment et al.), 235 
transfusions, psychological development of children who received 
(Knobbe et al.), 877 
Intravaginal 15-methyl prostaglandin Fa methyl ester, ultrasonic as- 
sessment of uterine emptying in first-trimester abortions 
induced by (Dutt, Blair, and Elder), 484 
Items, 118, 353-354, 587-588, 347-850 


Inhibitor, 


K 


Kidney disease, infantile polycystic: Difficult antenatal diagnosis (Reilly 
et al.), 580 (Comm. in brief) 

Kinetics, proliferation, of human endometrium during normal men- 
strual cycle (Ferenczy, Bertrand, and Gelfand), 859 


L 


Labor and delivery, use of sedative, analgesic, and anesthetic drugs 
during: Bane or boon? (Myers and Myers), 83 (Current 
developments) 

electively induced, at term, human fetal breathing activity during 
(Richardson, Natale, and Patrick), 247 

failed, after fetal death, mechanism of, and its treatment with pros- 
taglandin E; (Schulman et al.), 742 

induction, infant outcome foliowing (Friedman, Sachtleben, and 
Wallace), 718 

meperidine and normeperidine levels following meperidine admin- 
istration during. I. Mother (Kuhnert et al.), 904 

П. Fetus and neonate (Kuhnert et al.), 909 

pregnancy and, prostaglandin ЕЁ, metabolite levels in plasma, am- 
niotic fluid, and urine during (Satoh et al.), 886 

preterm, pharmacologic inhibition of (Caritis, Edelstone, and 
Mueller-Heubach), 557 (Current developments) 

Lecithin/sphingomyelin ratio, human amniotic fluid, and dipalmitoyl 
lecithin, changes in, associated with maternal betametha- 
sone therapy (Arias, Pineda, and Johnson), 894 

palmitic acid, palmitic acid/stearic acid ratio, total cortisol, creat- 
inine, and percentage of lipid-positive cells, amniotic fluid, 
in assessment of fetal maturity and fetal pulmonary matu- 
ity: Comparison (Doran et al.), 302 

Leiomyosarcomas, uterine, treated with vincristine, Adriamycin, and 
dimethyl-triazeno-imidazole carboximide, remission of 
(Azizi et al.), 379 

Leukocyte migration enhancement, blocking factor in amniotic fuid 
causing (Gleicher et al.), 386 


958 Subject index 


Ligament attachment, Cooper's, Marlex gauze hammock sling opera- 
„Чоп with, in management of recurrent urinary stress in- 
7 continence (Bryans), 292 
broad, small bowel herniation through defect in (Livaudais, Har- 
tong, and Otterson), 927 (Comm. in brief) 
Lipid, placental uptake and transfer of, in postterm rabbit (Shapiro et 
al.), 713 
-positive cells, percentage of, lecithin/sphingomyelin ratio, palmitic 
acid, palmitic acid/stearic acid ratio, total cortisol, and creat- 
inine, amniotic fluid, in assessment of fetal maturity and 
fetal pulmonary maturity: Comparison (Doran et al.), 302 
Lipoid celleovarian neoplasm, estrogen-suppressible, detection of, by 
bilateral ovarian venous sampling (Check et al), 457 
(Comm. in brief) 
Listeriosis, perinatal—Review of twelve patients (Halliday and Hirata), 
* 405 œ 
Local anesthetic agents, responses of gravid uterine vasculature to 
arterial levels of (Fishburne et al.), 753 
Lung surfactant production, fetal, stimulation of, by administration 
of 17f-estradiol to maternal rabbit (Khosla and Rooney), 
218 
. Lutein, theca-, cyst(s), giant (Bloomfield, Suarez, and Malangit), 459 
(Comm. in brief) 
and severe pre-eclampsia, triploidy syndrome with (Lewis and 
Cefalo), 110 (Comm. in brief) 
Luteum cyst, ruptured corpus, combined pregnancy and (Schonberg), 
106 (Comm. in brief) | 
Lymph node metastases, extrapelvic, in cervical carcinoma 
(Buchsbaum), 814 
Lymphocytes, B-, complement receptors on, in human milk, analysis of 
(Bush and Beer), 708 
human colostral, in vitro stimulation of, by cytomegalovirus (Meggs 
and Beer), 703 


M 


Magnesium sulfate, parenteral, and distribution, plasma levels, and 
excretion of magnesium (Chesley), 1 
Mammary glar.ds of pregnant rats, ultrastructural alterations in, after 
ovariectomy and hysterectomy: Effect of adrenal steroids 
and prolactin (Chatterton et al.), 694 
Marlex gauze hammock sling operation with Cooper's ligament at- 
tachment in management of recurrent urinary stress in- 
continence (Bryans), 292 
Maternal betamethasone therapy, changes in human amniotic fluid 
lecithin/sphingomyelin ratio and dipalmitoyl lecithin asso- 
ciated with (Arias, Pineda, and Johnson), 894 ' 
euglycemia, impact of, on fetal outcome in diabetic pregnancy 
(Adashi, Pinto, and Tyson), 258 
plasma, fetal and, of rabbit does continuously infused with cortisol 
from day 21 to day 24 of gestation, adrenocorticotropin and 
glucocorticoid concentrations in (Jack et al.), 594 
rabbit, stimulation of fetal lung surfactant production by adminis- 
' tration of 178-estradiol to (Khosla and Rooney), 213 
serum alpha-fetoprotein levels as index of fetal risk (Gordon et al.), 
422 
smoking, effects of, on circulating catecholamine levels and fetal 
heart rates (Quigley et al.), 685 
and uterine oxygen uptake, effect of, in pregnant ewe (Clapp), 208 


Maturation, fetal sympathetic nervous system, free metanephrine ii. 


human amniotic fluid as index of (Artal et al.), 452 (Current 
investigation) 

Mature human ova with cleavage, diploid nuclear replacement in 
(Shettles), 222 (Comm. іп brief) 

Maturing placenta, ultrasonic changes in, and their relation to fetal 
pulmonic maturity (Grannum, Berkowitz, and Hobbins), 
915 (Current investigation) 

Maturity, fetal, and fetal pulmonary maturity, amniotic fluid lecithin/ 
sphingomyelin ratio, palmitic acid, palmitic acid/stearic acid 
ratio, total cortisol, creatinine, and percentage of lipid- 
positive cells in assessment of: Comparison (Doran et al.); 
.302 

- pulmonic, ultrasonic changes in maturing placenta and their rela- 
tion to (Grannum, Berkowitz, and Hobbins), 915 (Current 
investigation) 

pulmonary, glucocorticoid therapy for induction of, in severely hy- 
pertensive gravid women (Nochimson and Petrie), 449 
(Current investigation) 


April 15, 1979 
Am. J. Obstet. Gynecdl. 


Membranes, chorioamniotic, in vitro model for study of enzymati- 
cally mediated biomechanical changes in (Artal et al.), 
656 
Menopause, oral contraceptives di studies in women and guinea 
pigs, with observations on: Plasma bradykininogen levels 
before and after ovulation (Smith and Perks), 868 
premature. I. Etiology (Coulam and Ryan), 639 
Menstrual cycle, human endometrial tissue during proliferative and 
secretory phases of, and by hyperplastic and carcinomatous 
endometrium, progesterone binding by (Rodriquez et al.), 
660 . 
normal, proliferation kinetics of human endometrium during 
(Ferenczy, Bertrand, and Gelfand), 859 
Meperidine and normeperidine levels following meperidine ad- 
' ministration during labor. I. Mother (Kuhnert et al.), 
904 
II. Fetus and neonate (Kuhnert et al.), 909 


. Metabolic effects, I. Effects of long-term estrogen replacement therapy 


(Hammond et al.), 525 
Metabolism, calcium, in normal pregnancy: Longitudinal study (Pitkin 
et.), 781 
‘thyroxine uptake and, by fetal sheep after intra-amniotic thyroxine 
injection (Riddick et al.), 618 
Metabolite(s), individual, norethindrone and, accumulation of, in 
human plasma during short-and long-term administration 
of contraceptive dosage (Braselton et al.), 154 
levels, prostaglandin Fog, in plasma, amniotic fluid, and urine during 
pregnancy and labor (Satoh et al.), 886 
Metanephrine, free, in human amniotic fluid as index of fetal sympa- ` 
thetic nervous system maturation (Artal et al), 452 (Cur- 
rent investigation) 
Metastases, extrapelvic lymph node, in cervical carcinoma 
(Buchsbaum), 814 : ` 
Methyl, 15-, prostaglandin Ез, methyl ester, intravaginal, ultrasonic 
assessment of uterine emptying in first-trimester abortions 
induced by (Dutt, Blair, and Elder), 484 
15(S)-15-, prostaglandin Ёш, intramuscular, use of, in failed abor- 
tions (Corson and Bolognese), 145 
Methyltransferase, catechol-O-, activity in erythrocytes of women tak- 
ing oral contraceptive steroids (Bates et al.), 691 
enzyme, alterations in activity of, in central and peripheral regions 
of rat and rabbit during pregnancy, parturition, and 
postpartum period (Raza-Bukhari and Parvez), 880 
Microinvasive carcinoma of uterine cervix: Clinical-pathologic study 
(Sedlis et al.), 64 
Microsomal preparations, human uterine, calcium accumulation by: 
Effects of progesterone and oxytocin (Carsten), 598 
Midpregnancy, I. Effects of antiprogesterone on pregnancy (Csapo et 
al), 176 
free and protein-bound steroids in amniotic fluid of (Wu, Mennud, 
and Mikhail), 666 
Migration enhancement, leukocyte, blocking factor in amniotic fluid 
causing (Gleicher et al.), 386 
Milk, human, analysis of complement receptors on B-lymphocytes in 
(Bush and Beer), 708 
Monitoring, continuous intrapartum, of fetal scalp pH (Lauersen, Mil- 
ler, and Paul), 44 Е 
fetal, history of (Goodlin), 323 (Current developments) ad 
intrapartum fetal heart rate. I. Classification and prognosis of fetal 
* heart rate patterns (Krebs et al.), 762 
II. Multifactorial analysis of intrapartum fetal heart rate trac- 
ings (Krebs et al.), 773 
nonstressed antepartum fetal heart rate, scoring system for (Lyons et 
al), 242 
programs, antepartum, review of five cases reveals potential pitfalls 
of: Abnormal antepartum fezal heart rate tracings, failure 
to intervene, and fetal death (Bobitt), 415 
Morbidity, postoperative febrile, following vaginal hysterectomy, pos- 
sible method to reduce: Preoperative hot conization of cer- 
vix (Osborne, Wright, and Dubay), 374 
Mothers, diabetic, blunting of spontaneous and alanine-stimulated 
glucagon secretion in newborn infants of (Williams, Sperl- 
` ing, and Racasa), 51 
My eye and heart are at a mortal war (McElin), 184 
Mycoplasmas, genital, and birth weight in offspring of primigravid 
women (Harrison, Hurley, and deLouvdis), 201 
Myxometra, benign obstructive: Report of case (Honoré), 227 (Comm. 
in brief) i 


а 


WA 


Volume 133 
Number 8 


N 


Neonatal complications, fetal and, effect of associated diabetes on: 
Cushing's syndrome in pregnancy (Check et al), 846 
(Comm. in brief) 
Neonate, fetus and, 11. Meperidine and normeperidine levels follow- 
ә ing meperidine administration during labor (Kuhnert et 
al), 909 
Necplasia, 11. Effects of long-term estrogen replacement therapy 
(Hammond et al.), 537 
Neoplasm, estrogen-suppressible lipoid cell ovarian, detection of, by 
bilateral ovarian venous sampling (Check et al), 457 
(Comm. in brief) 
Nephropathy, gouty, and pregnancy (Coddington, Albrecht, and 
Cefalo), 107 (Comm. in brief) 
Nervous svstem, central, defects of, in Finland. IV. Associations with 
diagnostic x-ray examinations (Granroth), 191 
maturation, fetal sympathetic, free metanephrine in human am- 
niotic Auid as index of (Artal et al.), 452 (Current investi- 
gation) 
Neural tube defects, screening for, in United States (Macri, Haddow, 
and Weiss), 119 (Clinical opinion) 
Newborn body weight, its relation to: Antepartum determination 
of pre-ejection period of fetal cardiac cycle (Murata et al.), 
515 i 
infants of diabetic mothers, blunting of spontaneous and alanine- 
stimulated glucagon secretion in (Williams, Sperling, and 
Басаѕа), 51 
outcome, intrapartum fetal heart rate observation and, following 
positive contraction stress test, II. Antepartum fetal heart 
rate testing (Gauthier, Evertson, and Paul), 34 
Node metastases, extrapelvic lymph, in cervical cardnoma 
(Buchsbaum), 814 
Nonstress test, effect of phenobarbital on, III. Antepartum fetal heart 
rate testing (Keegan et al.), 579 (Comm. in brief) 
evolution of, I. Antepartum fetal heart rate testing (Evertsor. et 
ali, 29 
Nonstressed antepartum fetal heart rate monitoring, scoring system 
for (Lyons et al.), 242 
Norethindrone and individual metabolites, accumulation of, in human 
plasma during short- and long-term administration of con- 
traceptive dosage (Braselton et al.), 154 
Normeperidine levels, meperidine and, following meperidine adminis- 
tration during labor. I. Mother (Kuhnert et al.), 909 
II. Fetus and neonate (Kuhnert et al.), 909 
Nuclear replacement, diploid, in mature human ova with cleavage 
(Shettles), 222 (Comm. in brief) 


о 


Obese women, fed and fasted, gonadotropin profiles in (Newmark et 
al), 75 
Obstetric(s) cholestasis (Johnston and Baskett), 299 
factors influencing outcome in infants weighing from 1,001 to 1,500 
grams (Paul, Koh, and Monfared), 503 
.and gynecologic infections, treatment of, with cefamandole (Cun- 
ningkam, Gilstrap, and Kappus), 602 
and gynecology, in-training examinations for residents in, 1975 to 
е 1978 ‘Easterling), 733 
practices, changing, and amelioration of perinatal outcome in uni- 
versity hospital (Shamsi, Petrie, and Steer), 855 (Clinical 
opinion) 
Obstetrician, feta. asphyxia, and črébral palsy (Niswander), 358 (Clin- 
izal opinion) 
Obstructive myxometra, benign: Report of case (Honoré), 227 (Comm. 
in brie‘) 
Offspring cf primigravid women, genital mycoplasmas and birth 
weight in (Harrison, Hurley, and deLouvois), 201 
Operation, Marlex gauze hammock sling, with Cooper's ligament at- 
tachment in management of recurrent urinary stress in- 
centinence (Bryans), 292 
Oral contraception and twinning: Epidemiologic study (Bracken), 432 
contraceptive(s) and menopause, studies in women and guinea pigs, 
with observations оп; Plasma bradykininogen levels before 
and after ovulation (Smith and Perks), 868 ` 


steroids, catechol-O-methyltransferase activity in erythrocytes of 


women aking (Bates et al.), 691 
Osmoregulation, human fetoplacental, further evidence for role of 
*prolactin on (Leontic et al.), 435 


Subject index 959 


Ova harvest with in vivo fertilization ‘Shettles), 845 (Comm. in brief) 
mature human, with cleavage, diplaid nuclear replacement in (Shet- 
tles), 222 (Comm. in brief} 

Ovarian cancer, evaluation of its role in treatment of: Hexamethyl- 
melamine (Wharton et al.), 833 

immunodiagnosis in: Blocking factor activity (Раю et al.), 
791 
cells, porcine, estradiol-178 and progesterone secretion by, in vitro, 
effect of danazol on (Tsang, Henderson, and Armstrong), 
: 256 
hyperstimulation syndrome, plasma prolactin, human chorionic go- 
nadotropin, estradiol, testosterone, and progesterone in 
(Yuen et al.), 216 
neoplasm, estrogen-suppressible lipoid cell, detection of, by bilateral 
ovarian venous sampling (Check et al. ^ 457 (Comm. in 
brief) 
remnant syndrome, avoiding ureteral damage in pelvic surgery is 
(Berek et al), 221 (Comm. in brief) 
vein thrombophlebitis, puerperal, nonsurgical diagnosis and man- 
agement of (Hughey, McElin, and Caprini), 461 (Comm. in 
brief) 

Ovulation, plasma bradykininogen levels before and after: Studies in 
women and guinea pigs, with observations on oral con- 
traceptives and menopause (Smith and Perks), 868 

Oxidoreductase activity, 20o-hydroxysteroid, and 20a-dihydropro- 
gesterone concentration in human placenta before and 
after parturition (Diaz-Zagoya, Wiest, and Arias), 673 

Oxygen uptake, maternal and uterine, effect of, in pregnant ewe 
(Clapp), 208 

Oxytocin challenge test, false negative: Report of three cases (Gal et 
al), 111 (Comm. in brief) 

associated with abdominal pregnancy (Orr et al.), 108 (Comm. 
in brief) 
-induced, prostaglandin E;-induced, and spontaneous labor, stretch 
inodulus of human cervical tissue in (Conrad and Ueland), 
11 
and. progesterone, effects of: Calcium accumulation by human шёт- 
ine microsomal preparations (Carsten), 598 


P 


Pain of first-trimester abortion: Its quantification and relations with 
other variables (Smith et al.), 489 | 

Palmitic acid, palmitic acid/stearic acid ratio, total cortisol, creatinine, . 
percentage of lipid-positive cells, and lecithin/sphingo- 
myelin ratio, amniotic fluid, in assessment of fetal maturity 
and fetal pulmonary maturity: Comparison (Doran et al.), 
302 

Palsy, cerebral, fetal asphyxia, and obstetrician (Niswander), 358 (Clin- 
ical opinion) 

Papers of Society for Gynecologic Investigation, 590-722 

Paracervical block anesthesia, prolonging: Addition of dextran to 
2-chloroprocaine (Strauss, Dase, and Doering), 891 

Parenteral magnesium sulfate and distribution, plasma levels, and 
excretion of magnesium (Chesley), 1 

Parietalis, human decidua, adenylate cyclase from (Whitsett and 
Johnson), 479 

Parturient women, lower socioeconomic, group B streptoceccal coloni- 
zation and antibody status in (Beachler et al.), 171 

Parturition, controlled, approach to (Beazley), 723 

postpartum period, and pregnancy, alterations in activity of enzyme 
catechol-O-methyltransferase in central and peripheral re- 
gions of rat and rabbit during (Raza-Bukhari and Parvez), 
880 
20o-hydroxysteroid oxidoreductase activity and 20a-dihydroproges- 

terone concentration in human placenta before and after 
(Diaz-Zagoya, Wiest, and Arias), 673 

Pathologic, clinical-, study: Microinvasive carciroma of uterine cervix 
(Sedlis et al.), 64 

Pelvic actinomycosis in women using intrauterine contraceptive devices 
(Hager and Majmudar), 60 


- inflammatory disease, acute, bacteriology of (Chow, Patten, and 


Marshall), 362 
surgery for ovarian remnant syndrome, avoiding ureteral damage in 
(Berek et al.), 221 (Comm. in brief) 
Perfusion studies, in vitro, of human placenta. VI. Evidence against 
active glucose transport (Rice, Rourke, and Nesbitt), 
649 


960. Subject index . 


Perinatal death, causes of, associated with gestational hypertension and 
proteinuria (Naeye and Friedman). 8 
listeridsis—Review of twelve patients (Halliday and Hirata), 405 
outcome, amelioration of, changing obstetric practices and, in uni- 
versity hospital (Shamsi, Petrie, and Steer), 855 (Clinical 
opinion) 
pH, fetal scalp, continuous intrapartum monitoring of (Lauersen, Mil- 
ler, and Paul), 44 


Pharmacologic inhibition of preterm labor (Caritis, Edelstone, and 


Mueller-Heubach), 557 (Current developments) 
Phenobarbital, effect of, on nonstress test, HI. Antepartum fetal heart 
rate testing (Keegan et al), 579 (Coram. in brief) 
Phosphatidylglycerol i in amniotic fluid, significance of, in complicated 

pregnancies (Bustos et al.), 899 
Placenta, human, differences in localization of insulin receptors and 
А “adenylate cyclase in (Whitsett, Johnson, and Hawkins), 
204 
5a-reductase activity in (Milewich et al.), 611 
20a-hydroxysteroid oxidoreductase activity and 20a-dihydro- 
progesterone concentration in, before and after parturition 
(Diaz-Zagoya, Wiest, and Arias), 673 
in vitro perfusion studies of. VI. Evidenœ against active glucose 
transport (Rice, Rourke, and Nesbitt), 649 
maturing, ultrasonic changes in, and their relation to fetal pulmonic 
maturity (Grannum, Berkowitz, and Hobbins), 915 (Cur- 
rent investigation) 
- previa ascertained by diagnostic ultrasound, natural history of (Rizós 
et al.), 287 
Placental concentration of urokinase inhibitor, whole-blood fibrinolytic 
activity in normal and hypertensive pregnancies and its re- 
lation to (Arias, Andrinopoulos, and Zamora), 624 
uptake and transfer of lipid in postterm rabbit (Shapiro et al.), 713 
Plasma, amniotic fluid, and urine, prostaglandin F;4 metabolite levels 
in, during pregnancy and labor (Satoh et al.), 886 
bradykininogen levels before and after ovulation: Studies in women 
and guinea pigs, with observations on oral contraceptives 
and menopause (Smith and Perks), 868 
desoxycorticosterone, free, cortisol-dependent fluctuations in, II. 
{ Desoxycorticosterone in normal pregnancy (Nolten et al.), 
644 


fetal and maternal, of rabbit does continuously infused with cortisol 
from day 21 to day 24 of gestation, adrenocorticotropin and 
glucocorticoid concentrations in (Jack et al.), 594 

human, accumulation of norethindrone and individual metabolites 
in, during short- and long-term administration of con- 
traceptive dosage (Braselton et al), 154 

‘levels, excretion, and distribution of magnesium, parenteral magne- 
sium sulfate and (Chesley), 1 

prolactin, human chorionic gonadotropin, estradiol, testosterone, 
and progesterone in ovarian hyperstimulation syndrome 
(Yuen et al.), 316 

Pneumatic compression, external, for prevention of deep venous 
thrombosis and pulmonary emboli (Barnes), 226 (Comm. in 
brief) 

Polycystic kidney disease, infantile: Difficult antenatal diagnosis (Reilly 
et a1), 580 (Comm. in brief) 

Porcine ovarian cells, estradiol-178 and progesterone secretion by, in 
vitro, effect of danazol on (Tsang, Henderson, and 
Armstrong), 256 

Postcoital test, fractional, reassessment of (Drake, Tredway, and 

* Buchanan), 382 
Postoperative bladder training (Segal and Corlett), 366 
febrile morbidity following vaginal hysterectomy, possible method to 
reduce: Preoperative hot conization of cervix (Osborne, 
Wright, and Dubay), 374 

Postpartum period, pregnancy, and parturition, alterations in activity 
of enzyme catechol-O-methyltransferase in central and pe- 
ripheral regions of rat and rabbit during (Raza-Bukhari 
and Parvez), 880 

urinary retention: Role of antimicrobial therapy (Harris), 174 


Postterm rabbit, placental uptake and transfer of lipid in (Shapiro et ` 


al), 713 
Pre-eclampsia, severe, theca lutein cysts and, triploidy syndrome with 
(Lewis and Cefalo), 110 (Comm. in brief) 
Pre-ejection period of cardiac cycles in fetal lamb (Murata, Miyake, and 
Quilligan), 509 
fetal cardiac cycle, antepartum determination of: Its relation to” 
newborn body weight (Murata et al.), 515 


April 15, 1979 


Am. J. Obstet. Gynetol. 


Pregnancy (pregnancies), abdominal, false negative oxytocin challenge 

test associated with (Orr et al.), 108 (Comm. in brief) 

complicated, significance of phosphatidylglycerol in amniotic fluid in 
(Bustos et al.), 899 

Cushing’s syndrome in: Effect of associated diabetes on fetal and 
neonatal complications (Check et al.), 846 (Comm. in bYief) 

diabetic, impact of maternal euglycemia on fetal outcome in (Adashi, 

: Pinto, and Tyson), 268 

ectopic, delaved hemorrhage in conservative surgery for (Kelly, 
Martin, and Strickler), 225 (Comm. in brief) 

effects of antiprogesterone s Midpregnancy (Csapo et al.), 176 

evaluation of new rapid slide test for (Sullivan, Barg, and Stiles), 411 

gigantomastia during: effect of dopamine agonist (Hedberg, 
Karlsson, and Lindstedt), 928 (Comm. in brief) 

gouty nephropathy and, (Coddington, Albrecht, and Cefalo), 107 
(Comm. in brief) 

hyperlipidemia of, in normal and НЕСИ РЕ pregnancies (Potter 
and Nestel), 165 

inflatable wedge for prevention of aortocaval compression during 
(Redick), 458 (Comm. in brief) 

and labor, prostaglandin Ёш, metabolite levels in plasma, amniotic 
fluid, and urine during (Satoh et al.), 886 

maintenance and termination of, ultrastructural basis for (Garfield 
et al.), 308 


normal, calcium metabolism in: Longitudinal study (Pitkin et al.),. 


781 
` desoxycorticosterone in. П. Cortisol-dependent fluctuations in 
free plasma desoxycorticosterone (Nolten et al.), 644 
and hypertensive, whole-blood fibrinolytic activity in, and its rela- 
tion to placental concentration cf urokinase inhibitor 
(Arias, Andrinopoulos, and Zamora), 624 
overt diabetes in (Martin, Allen, and Stinson), 275 
parturition, and postpartum period, alterations in activity of enzyme 
catechol-O-methyltransferase in central and peripheral re- 
gions of rat and rabbit during (Raza-Bukhan and Parvez), 
880 
in patient(s) with autoimmune 
, (Noriega-Guerra et al.), 439 
with hemoglobin Cysnem (Cromartie, Hall, and Caldwell), 582 
(Comm. in brief) 
pyridoxine treatment of chemical diabetes in (Gilmer and 
Mazibuko), 499 
and, ruptured corpus luteum cyst, combined (Schonberg), 106 
(Comm. in brief) 
successful, in patient with autosomal dominant ventricular dys- 
rhythmia (Sachs and Van Iddekinge), 932 (Comm. in brief) 
Pregnant ewe, effect of epinephrine infusion on maternal and uterine 
oxygen uptake in (Clapp), 208 
rats, ultrastructural alterations in mammary glands of, after ovariec- 
tomy and hysterectomy: Effect of adrenal steroids and pro- 
lactin (Chatterton et al.), 694 . 
sheep, cardiac and uterine hemodynamic responses to ritodrine hy- 
drochloride administration in (Siimes and Creasy), 20 
Premature menopause. I. Etiology (Coulam and Ryan), 639 
Prenatal diagnosis of fetal genetic disorders, experience with sonog- 
raphy as adjunct to amniocentesis for (Chandra et al), 519 
Preoperative hot conization of cervix: Possible method io reduce post- 
operative febrile morbidity following vaginal hysterectom$ 
(Osborne, Wright, and Dubay), 374 
Pressure transducers, intrauterine, water-borne contamination of 
(Baker et al.), 923 (Current investigation) 
Preterm labor, pharmacologic inhibition of (Caritis, Edelstone, and 
Mueller-Heubach), 557 (Current developments) 


thrombocytopenic purpura 


small-for-gestational age infant: Two-year follow-up study (Vohr,. 


Oh, and Rosenfield), 425 
Previa, placenta, ascertained by diagnostic ultrasound, natural history 
of (Rizos et al.), 287 
Primigravid women, genital mycoplasmas and birth weight in off- 
spring of (Harrison, Hurley, and deLouvois), 201 
Progesterone binding by human endometrial tissue during prolifera- 
tive and secretory phases of menstrual cycle and by hy- 
_ perplastic and carcinomatous endometrium (Rodriquez et 
al) 660 .. 
and oxytocin, effects of: Calcium accumulation by human uterine 
microsomal preparations (Carsten), 598 
prolactin, human chorionic gonadotropin, estradiol, and testoster- 
one, plasma, in ovarian hyperstimulation syndrome (Yuen 
et al), 3167 . 


ef 


Volume 133 
Number 8 ' Q9. 3 


Progesterone—Cont'd' 
secretion, estradiol-17f and, by porcirie ovarian сей] in vitro, effec: 
of danazol on (Tsang, Henderson, and Armstrong), 256 
Prolactin, adrenal steroids and, effect of: Ultrastructural alterations in 


mammary glands of pregnant rats after ovariectomy and . 


° hysterectomy (Chatterton et al.), 694° 


further evidence for role of, on human tetoplacental osrioregulation Ў 


(Leontic et al.), 435 х 


human chorionic gonadotropin, estradiol, testosterone, and proges- . 


terone, plasma, 
(Yuen et 31), 316 ` 
Proliferation kinetics of human endometrium during normal men- 
strual cycle (Ferenczy, Bertrand, and Gelfand), 859° 
Proliferative and secretory phases of menstrual cycle, human endome- 
` trial tissue during, and by hyperplastic and carcinomatous 
endometrium, progesterone binding by (Rodriquez et al), 
660 


in ovarian hyperstimulation syndrome 


Prophylactic antibiotics in cesarean section: Double-blind study of ; 


cefazolin (Phelan and Pruyn), 474 


Prostaglandin E,~induced, spontaneous, and oxytocin-induced labor. 
stretch modulus of human е tissue in ‘Conrad and, 


Ueland), 11 ө 
mechanism of failed labor after fetal death and its treatment: with 
(Schulman et al.), 742 , ' 
Foe intramuscular 15(S)-15- -methyl, use e of; in failed abortions (Cor- 
son and Bolognese), | 145 > 


metabolite levels in plasma, amniotic fluid, and: urine during р 


pregnancy and labor (Satoh et al.), 886 . 


methyl ester, intravaginal 15-methyl, -ultrasonic assessment of —. 
uterine emptying in first-trimester abortions induced by _ 


(Dutt, Blair, and Elder), 484 


sudden collapse and death of women obtaining abortions induced ^ 


. with (Cates and Jordaan), 398 
Protein-bound s:eroids, free and, in amniotic.fluid- of midpregnancy 
(Wu, Merinuti, and Mikhail), 666 - 


Proteinuria, gestational hypertension and, causes of perinatal death’ 


` associated with (Naeye and Friedman),.8 
Psychological development of children who received intrauterine 
transfusions (Knobbe ‘et al.), 877 


Psychotic patient with eclampsia, atypical cholinesterase in (шагал : 


et al.), 105 (Comm. in brief) 
Puerperal ovarian vein thrombophlebitis, nonsurgiól diagnosis and 


management of (Hughey, MeElin,, and: Caprini), 46! 


(Comm. in brief) ' 
Pulmonary emboli, deep venous thrombosis and, external pneumatic 


compression for prevention of (Barnes), 226 (Comm. in. 


brief) 


maturity, fetal, and fetal maturity, amniotic fluid lecithin/sphingo- : 


myelin ratio, palmitic acid, palmitic acid/stearic acid ratio; 


total cortisol, creatinine, and percentage of lipid-positive ` 


cells in assessment of: Comparison. (Doran et al.), 302 
glucocorticoid therapy for induction of, in severely hypertensive 
` gravid women (Nochimson-and Petrie), 449 (Current in- 
vestigation) 


Pulmonic maturity, fetal, ultrasonic changes i in maturing placenta and - 
their relation to (Grannum, Berkowitz, and Hobbins), 915 


(Current investigation) 


@urpura, autoimmune thrombocytopenic, pregnancy in patients with 


(Noriega-Guerra et al.), 439 

Pyridoxine, ineffectiveness of, in evaluation and treatment of hy- 
perprolactinemic ашепогтнез- ансоттней›. > 
(Goodenow and Malarkey), 161 


treatment of chemical diabetes in pregnancy. -(Gillmer and І 


Mitoko) 499 


.R 


Rate(s), fetal heart, circulating catecholamine levels and, effects of ma- 
ternal smoking on (Quigley et al.), 685 


` intrapartum fetal heart, and sudden infant death syndrome (нор- : 


penbrouwers, Zanini, and Hodgman), 217 


mónitoring, intrapartum fetal heart. I. Classification and prognosis, 


of fetal heart rate patterns (Krebs et al.), 762 


I1: Multifactorial analysis of i sie sala fetal heart rate trac- . 


` ings (Krebs et al), 773. 


nonstressed antepartum fetal ‘heart, scoring system for-(Lyons et ° 


al, 242 - 
testing, antepartum fetal heart. I. Evolution of nonstress ‘test 


‚ (Evertson et а), 29 $ h + . nU 


"syndrome : 


очред HUGA, JU! 


« 


окне) athe. antepartum fetal heart—Conť d 


IL. Intrapartum fetal heart rate observation and newborn out- 
` come following positive contraction stress test (Gauthier, 
Evertson, and Paul), 34 ~ 
IIL. Effect of pheriobarbital on nonstress test (Keegan et al.), 
579 (Comm: in brief) E i 
+ tracings, abnormal antepartum fetal heart, failure to intervene, and 
. fétal.death: Review of five-cases reveals potential pitfalls of 
antepartum monitoring programs (Bobitt), 415 


É Receptors, complement, on B-lymphocytes in ninian milk, analysis of 


(Bush and Beer), 708 ." 
insulin, and adenylate cyclase, differences in lócalization of, in : 
human placenta (Whitsett, Johnson, and Hawkiris), 204 
Reductase, 5a-, activity in human placenta (Milewich et al), 611 ` 
Regulate, when in doubt (Edwards), 469 - 
Remission of uterine leiomyosarcomas treated with vincrietine, Ad- 
‚ riamycin, and dimethyl-triazeno-imidaole carboximide" 
` (Azizi et al.), 379. у 
Remnant syndrome, ovarian, avoiding ‘ureteral damage in pelvic : sur- 
gery for (Berek et al.}, 221 (Comm. in brief) 


`- Renal insufficiency, intrauterine, growth retardation in: Experimental 


* model in rat (Nitzan et al), 40 . 
Residents i in obstetrics and gynecology, in-traning examinations for, 
1975 to 1978 (Easterling), 733 


А ee intrauterine growth, clinical: prediction of (Galbraith et 


al), 281 : 
in renal insufficiency: Experimental modeli in rat (Nitzan et al. ); 
' 40 
Retention, postpartum ürinàry; Role of antimicrobial therapy (Harris), 
174 
Retropubic urethropexy, simplified, in treatment of primary and re- 
current urinary stress incontinence in female (Cowan and 
Morgan), 295 


"Risk, fetal, maternal serum alpha-fetoprotein levels as index of (Gor- 


don et al.),.422 


ч Ritodrine hydrochloride administration,’ cardiac arid’ uterine e hemody- 


namic responses to, in pregnant sheep (Siimes and Creasy), 
^20 


[Roster of American obstetrical and gynecological societies, 114 (Roster) 
| Ruptured. corpus luteum cyst, combined pregnancy and (Schonberg), 


:206 (Comm, in m) 


- « 


, eat E $ А + 


"es 


'Salpingo-oophorectomy, bilateral, total hysterectomy and, for endo- 


metriosis, adenocarcinoma arising from extragonadal en- 
dometriosis 14 years after: Report of case with ul- 
trastructural studies (Shamsuddin et al), 585 (Comm. іп > 
brief) 


‘Scalp pH, fetal, continuous intrapartum monitoring of Башев Mil- 


let, and Paul), 44 
Scoring system for nonstressed antepartum fetal heart rate monitoring 
- (Lyons et al.), 242 
Second-triméster amniocentesis, analysis for amniotic fluid crystalliza- 
tion in (Elias et al.), 401 


Jet Secretion, ;estradiol-178 and progesterone, by. pordne ovarian cells in 


vitro,‘ effect of danazol on (Tsang,: Henderson, and 
| Armstrong) 256 ` 
spontaneous and alanine-stimulated glucagon, blunting of, in new- 
‘born infants of diabetic mothers (Williams, Sperling, .and 
Racasa), 51 


“Secretory phases, proliferative and, of icm cycle, human endo- 


metrial tissue during, and by hyperplastic and carcinoma- 
tous endametrium, progesterone binding by (Rodriquez et 
al), 660 


ý Sectiori,. cesarean, anesthesia for: Further studies (Fox et al.), 15 


in’. California—1960 through 1975 (ев Olson, and Williams), 
391 
‚ -prophylactic antibiotics.i in: Double-blind sudy of cefazolin (Phelan 
. and. Pruyn), 474 " Я 
Sedative, analgesic, and anesthetic drugs, use of, aum labor and 
delivery: Bane or boon? (Myers and Myers), 83 (Current 
developments) 


` Sepsis due to Staphylococcus aureus after abdominal hysterectomy, series 


of (Sompolinsky et al.), 931 (Comm. in brief) 


А Serum alpha-fetoprotein levels, maternal, г as index of fetal risk (Gor- 


“Чоп et al); 422 


\ x 
962 Subject index 


> 


178, estradiol-, and progesterone secretion by porcine ovarian cells in 
vitro, effect of danazol on (Tsang, Henderson, and 
Armstrong), 256 

stinfulation of fetal lung surfactant production by administration 
of, to maternal rabbit (Khosla and Rooney), 218 

Sexual development, spontaneous, cytogenetic and endocrine studies 

in 45,X female subject with iLisker et al.), 149 


X short arm deletion in female subject with (Barakat, Ances, and . 


Fajer), 460 (Comm. in brief) 

Short arm deletion, X, in female subject with spontaneous sexual de- 
velopment (Barakat, Ances, and Fajer), 460 (Comm. in 
brief) 

Simplex virus infection, genital herpes, clinical course and diagnosis of, 
and evaluation of topical surfactant therapy (Vontver et al.), 
548 

Slide test, new rapid, for pregnancy, evaluation of (Sullivan, Barg, and 
* Stiles), 411 

Sling operation, Marlex gauze hammock, with Cooper’s ligament at- 
tachment in management of recurrent urinafy stress in- 
continence (Bryans), 292 

Small bowel herniation through defect in broad ligament (Livaudais, 
Hartong, and Otterson), 927 (Comm. in brief) 

-for-gestational age infant, preterm: Two-year follow-up study 
(Vohr, Oh, and Rosenfield), 425 

Smoking, maternal, effects of, on circulating catecholamine levels:and 
fetal heart rates (Quigley et ai.), 685 

Society for Gynécologic Investigation, papers of, 590-722 

of Obstetricians and Gynaecologists of Canada, transactions, thirty- 
fourth annual meeting, 235-320 

Socioeconomic, lower, parturient women, group B streptococcal col- 
onization and antibody status in (Beachler et al.), 171 

Sonography, experience with, as adjunct to amniocentesis for prenatal 

. diagnosis of fetal genetic disorders (Chandra et al.), 519 

Sphingomyelin, lecithin/, ratio, human amniotic fluid, and dipalmitoyl 

: lecithin, changes in, associated with maternal betameth- 
asone therapy (Arias, Pineda, and Johnson), 894 
palmitic acid, palmitic acid/stearic acid ratio, total cortisol, creat- 
-inine, and percentage of lipid-positive cells, amniotic fluid, 
in assessment of fetal maturity and fetal pulmonary matu- 
rity: Comparison (Doran et al.}, 302 
Spinal anesthesia, effect of dopamine on hypotension induced by 
(Cabalum et al.), 630 

Spontaneous, oxytocin-induced, and prostaglandin’ E;-induced labor, 
stretch modulus of human cervical tissue in (Conrad and 
Ueland), 11 . 


Staphylococcus aureus, series of sepsis due to, after abdominal hysterec- 


: tomy (Sompolinsky et al.), 931 (Comm. in brief) 

Stearic acid, palmitic acid/, ratio, total cortisol, creatinine, percentage 
‘of lipid-positive cells, lecithin/sphingomyelin ratio, and 
palmitic acid, amniotic fluid, in assessment of fetal maturity 
and fetal pulmonary maturity: Comparison (Doran et al.), 
302 


Sterilization and contraceptive services in Catholic hospitals tare à 


355 (Clinical opinion) 

Steroids, adrenal, and prolactin, effect of: Ultrastructural айетайора1 їп 
mammary glands of pregnant rats after ovariectomy and 
hysterectomy (Chatterton et al.), 694, 


free and protein-bound, in amniotic fluid of midpregnancy (Wu,. 


Mennuti, and Mikhail), 666 
oral contraceptive, catechol-O-methyltransferase activity in erythro- 
cytes of women taking (Bates et al.), 691 
Streptococcal colonization, group B, and antibody status in lower so- 
cioeconomic parturient women (Beachler et al.), 171 
Streptococci, group B beta-hemolytic, localization of, in female uro- 
genital tract (MacDonald, Manuel, and Embil), 57 
Stress incontinence, primary and recurrent- "urinary, simplified re- 
'tropubic urethropexy in treatment of, in female (Cowan 
and Morgan), 295 
recurrent urinary, Marlex gauze hammock sling operation with 
Cooper's ligament attachment in management of (Bryans), 
292 
Stress test, abnormal contraction, fetal breathing movements and 
(Manning and Platt), 590 
positive contraction, intrapartum fetal heart rate observation and 
newborn outcome following, II. Antepartum fetal heart 
rate testing (Gauthier, Evertson, and Paul), 34 
Stretch modulus of human cervical tissue in spontaneous, oxytocin- 
~ induced, and prostaglandin eae labor (Conrad and 
Ueland), 11 


April 15, 1979 


Am. J. Obstet. Gynecol. 


Sudden infant death syndrome, intrapartum fetal heart rate and 
(Hoppenbrouwers, Zanini, and Hodgman), 217 

Sulfate, parenteral magnesium, and distribution, plasma levels, and 
excretion of magnesium (Chesley), 1 


Summary of analysis of published articles, 589 (Editorial) 


Surfactant production, fetal lung, stimulation of, by administmition 
of 17f-estradiol to maternal rabbit (Khosla and Rooney), 
218 
therapy, topical, evaluation of, clinical course and diagnosis of geni- 
tal herpes simplex virus infection and (Vontver et al.), 548 
Surgery, conservative, for ectopic pregnaricy, delayed hemorrhage in 
(Kelly, Martin, and Strickler), 225 (Comm. in brief) 
pelvic, for ovarian remnant syndrome, avoiding ureteral damage in 
(Berek et al.), 221 (Comm. in brief) 
Surgical technique, simplified, for treatment of vault in vaginal hyster- 
ectomy (Hajj), 851 (Clinical opinion) 
Surviving children, intrauterine transfused, follow-up of а 
: et al), 235 
Sympathetic nervous system maturation, fetal, free рерна іп 
human amniotic fluid as index of (Artal et al.), 452 (Current 
investigation) 
Syndrome, Cushing's, in pregnancy: Effect of associated diabetes on 
| fetal and neonatal complications (Check et al.), 846 (Comm. 
in brief) 
hyperprolactinemic amenorrhea-galactorrhea, ineffectiveness’ of 
pyridoxine in evaluation and treatment of (Goodenow and 
Malarkey), 161 
ovarian hyperstimulation, plasma, prolactin, кыйшак chorionic go- 
Е nadotropin, estradiol, testosterone, and progesterone in 
(Yuen et al.), 316 
remnant, avoiding ureteral damage in pelvic surgery for (Berek et 
al.), 221 (Comm. in brief) 
sudden infant death, intrapartum fetal heart rate апа (Норреп- 
brouwers, Zanini, and Hodgman), 217 


triploidy, with theca lutein cysts and severe pre-eclampsia (Lewis and . 


Cefalo), 110 (Comm. in brief) 

Turner's, elevated amniotic alpha fetoprotein in fetus with, due to 
puncture of cystic hygroma (Pawlowitzki and Wérmann), 
584 (Comm. in brief) 


T 


Term, human fetal breathing activity during electively induced labor at 
(Richardson, Natale, and Patrick), 247 
Test, abnormal contraction stress, fetal breathing movements and 
(Manning and Platt), 590 
false negative oxytocin challenge: Report of three cases (Gal et al.), 
111 (Comm. in brief) 
associated with abdominal pregnancy (Orr et al.), 108 (Comm. 


in brief) 

fractional postcoital, reassessment of (Drake, Tredway, and Bucha- 
nan), 382 

new rapid slide, for pregnancy, evaluation of (Sullivan, Barg, and 
Stiles), 411 


nonstress, effect of phenobarbital on, ПІ. Antepartum fetal heart 
rate testing (Keegan et al.), 579 (Comm. in brief) 
evolution of, I. Antepartum fetal heart rate testing (Evertson et 
al.), 29 e 
. positive contraction stress, intrapartum fetal heart rate observation 
` and newborn outcome following, П. Antepartum fetal 
heart rate testing (Gauthier, Evertson, and Paul), 34 
Testing, antepartum fetal heart rate. 1. Evolution of nonstress test 
(Evertson et al.), 29 
П. Intrapartum feta! heart rate observation and newborn out- 
-come following positive contraction stress test (Gauthier, 
Evertson, and Paul), 34 
Ill. Effect of phenobarbital on nonstress test (Keegan et al.), 
579 (Comm. in brief) 
Testosterone levels in female partners of infertile couples (Steinberger 
. et aL), 133 
progesterone, prolactin, human chorionic gonadotropin, and es-. 
tradiol, plasma, in ovarian hyperstimulation syndrome 
(Yuen et al), 316 
Theca-lutein cyst(s), giant (Bloomfield, Suarez, and Malangit), 459 
(Comm. in brief) 
and severe pre-eclampsia, triploidy syndrome with (Lewis and 
Cefalo), 110 (Comm. in brief)- 
Therapy, antimicrobial, role of: Postpartum urinary retention (Har- 
ris), 174 


` 


it! 


p 


p AUT 


Volume 133 
Numiber'8 


, 
, et е 


йез а 


glucocorticoid, for induction of pulmonary maturity in 'severely hy- + 
pertensive gravid women (Nochimson and PPetrie), 449 ' 


(Current investigation). 
long-term estrogen replacement, effects of. L: Metabolic effects 
(Hammond etal) 525 . > 
П. Neoplasia (Hammond et al.), 537 
maternal betamethasone, changes in human amniotic fluid lecithin/ 
sphingomyeliri‘ratio and dipalmitoy] lecithin associated with 
(Arias, Pineda, and Johnson), 894 ` i 


topical surfactant, evaluation of, clinical cóursé and diagnosis of . 
genital herpes simplex virus infection and (Vontver. et al), 


548' LA 


Thrombocrtopenic purpura, autoimmune, pregnancy in patients "with: СИ ` 


(Noriega-Guerra etal. ), 439 ` 


Thrombophlebitis, puerperal. ovarian vein, nonsurgical diagnosis and, 


management of? (Hughey, McElin, and Caprini), 461 
(Comm.-in brief) . 
Thrombosis, deep venous, and pulmonary emboli, external pneumatic 


compression for prevention of (Barnes), 226 (Comm: in’ 


brief) 


Thyroxine upteke and metabolism by fetal sheep afteri intra-amniotic 7 


thyroxine injection (Riddick et.al. ) 618: 
"Tissue, human cervical, stretch modulus of, in spontaneous, oxytccin- 


induced, and prostaglandin E;-induced labor (Conrad and : 


Ueland), 11 


endcmetrial, progesterone binding by, during proliferative and - 
secretory phases of menstrual cycle and by hyperplastic and. 


carcinomatous endometrium (Rodriquez et al.), 660 


Topical surfactant.therapy, evaluation of, clinical course and diagnosis . 


of genital herpes simplex virus infection and (Vontver et 
al), 548 


"Tracings, abnormal antepartum fetal heart rate, failure to intervene, 


and fetal death: Review of five cases reveals potential pit- 
falls of antepartum monitoring programs (Bobitt), 415- 


Transactions, eighty-ninth annual meeting, American Association of. | 


‘Obstetricians and Gynecologists, 184-190, 723-844 к 
thirty-fourth annual meeting, Society of Obstetricians and: Gynae- 

cologists of Canada, 235-320 

Transcucers, intrauterine pressure, water-borne contamination of 
(Baker et al.), 923 (Current investigation) 

Transfused surviving children, intrauterine, follow-up of (Hardymient 
,et al.), 235 

Transfusions, intrauterine, psychological development of children 
who received (Knobbe.et al.), 877 


Treated with vincristine, Adriamycin, and dimethyl-triazeno-imidazole- et 


carboximide, remission of uterine leiomyosarcomas (Azizi 
et al), 379 ” 


Treating two hundred and eighty-eight patients with endometrial car- y 


cinoma, experience in, from 1968 to. 1972 (Beck), 260 ` 
Treatment, evaluation and, of hyperprolactinemic amenorrhea-ga- 
' lactorrhea syndrome, ineffectiveness of pyridoxine in 

(Goodenow and Malarkey), 161 ` 

its, with prostaglandin E;, mechanism of failed labor after fetal death 

. and (Schulman et al.), 742 

of obstetric and gynecologic infections with cefamandole (Cunning: 
ham, Gilstrap, and Kappus), 602 

of ovarian cancer, evaluation of its role in:  Hexamethylmelamine 
(Wharton et al.), 833 


primary and recurrent urinary stress incontinence, simplified retro- 


pubic urethropexy in, in female (Cowan and Morgan), 295 


program for adenocarcinoma 'of endometrium, evolution of (Prem- 


et al.) , 803 : 
pyridoxine, ‘of chemical diabetes , in pregnancy , (Gillmer ‘and 
Mazibuko), 499 
of vault in vaginal hysterectomy, simplified surgical technique for 
(Hajj), 851 (Clinical opinion) — 
Triazeno-imidazole carboximide, dimethyl-; vincristine, and Adria- 
mycin, remission of uterine тошунон treated with 
(Azizi et al.), 379 
Trimester, first-, abortion(s) induced by intravaginal 15-methjl pros- 


iaglandin Рза methyl ester, ultrasonic assessment of i uterine 


emptying in (Dutt, Blair, and Elder}, 484 


pain of: Its quantification and relations with other variables з 


(Smith et al. ), 489" К 
second-, amniocentesis, analysis for amniotic fluid crystallization i in 
(Elias et al.), 401 | 
Triploidy'syndrome with theca lutein cysts.and severe pre-eclampsia 
Gewise and Cefalo), 110 (Comin; in brief): 


Subject index : 963 . 


Tube defects, neural, screening for, in United States (Macri, Haddow, 
‘and Weiss), 119 (Clinical. opinion) ; 

"Turner's syndrome, elevated amniotic alpha fetoprotein in fetus with, 
due to puncture of cystic hygroma (Pawlowitzki and Wór- 


uL DP ‘mann), 584 (Comm. in brief) 
| 20a-Hydroxysteroid oxidoreductase activity ard 20a-dihydroproges- ©“ 


terone concentration in human placenta before and after ' 
` parturition (Diaz-Zagoya, Wiest, and Arias), 673 . 
Twinning, oral contraception and: Epidemiologic studv (Bracken), 432 
2-Chloroprocaine, addition of dextran to: Prolonging paracervical 
block anesthesia (Strauss, Dase, and‘ DORUM. 891 


г U . 
Ultrasonic assessment of uterine emptying in first-trimester abortions 


induced by intravaginal 15-methyl prostaglandin Fox, . 


methyl ester (Dutt, Blair, and Elder), 484" 
'. changes.in ‘maturing placenta and their relation to fetal pulmonic 
; maturity (Grannum, Berkowitz, and Hobbins), 915 (Cur- 
rent investigation) 

| measurements, estimation of fetal weight from (McCallum and 
* Brinkley), 195 

Ultrasound; diagnostic, natural history of placenta previa ascertained 
by (Rizos et al.), 287 

Ultrastructural alterations in mammary glands of pregnant rats after 
ovariectomy and hysterectomy: Effect of adrenal steroids 

А - and prolactin (Chatterton et al.), 694 
basis for maintenance and termination of pregnancy (Garfield et al.), 
`308 ^ - 

` studies, report of case with: “Adenocarcinoma arising from extra- 
„gonadal endometriosis 14 years after total hysterectomy 
'and bilateral salpingo-oophorectomy for cadametriosis 
(Shamsuddin et al.), 585 (Comm. in brief) 

United States, screening for neural tube defects in (Macri, Haddow, 
ahd Weiss), 119 (Clinical opinion) 

7 University hospital, changing obstetric practices and amelioration of 
_ perinatal outcome in (Shamsi, Petrie, and Steer), 855 (Clini- 
` 'cal opinion) 

Ureteral damage, avoiding, in pelvic surgery for ovarian remnant syn- 

яр drome (Berek et al.), 221 (Comm. іп brief) 

‘Urethrocystometry, electronic, carbon dioxide versus, for detection of 
detrusor dyssynergia (Lewis), 571 

Urethropexy, simplified retropubic, i in treatment of primary and re- 
, current urinary stress incontinence in female (Cowan and 
; Morgan), 295 

Urinary retention, postpartum: Role of antimicrobial therapy (Harris), 
174. 


stress; incontinence, primary and recurrent, simplified retropubic 
urethropexy in treatment of, in female (Cowan and Mor- 
gan), 295 
recurrent, Marlex gauze hammock sling operation with Coo- 
.. per's ligament attachment in managment of (Bryans), 292 
Urine, plasma, and amniotic fluid prostaglandin Е, metabolite levels 
. in, during pregnancy and labor (Satoh et al.), 886 
, Urogenital tract, female, localization of group 8 beta-hemolytic strep- 
. tococci in (MacDonald, Manuel, and Embil), 57 
| Urokinase inhibitor, placental concentration of, whole-blood fibrinoly- 
tic activity in normal and hypertensive pregnancies and its 
relation to (Arias, Andrinopoulos, and Zamora), 624 ` 
, Uterine cervix, microinvasive carcinoma of; Clinical-pathologic study 
(Sedlis et al), 64 
emptying in first-trimester abortions ‘induced by intravaginal 15- 
~ methyl prostaglandin Ез, methyl ester, ultrasonic assess- 
“ment of (Dutt, Blair, and Elder), 484 
hemodynamic responses, cardiac aad, to ritodrine hydrochloride 
administration in pregnant sheep (Siimes and Creasy), 20 
-leiomyosarcomas treated with vincristine, Adriamycin, and di- 
methy]-triazeno-imidazole carboximide, remission of (Azizi 
: -. et al), 379 
microsomal preparatións, human, calcium accumulation by: Effects 
of progesterone and oxytccin (Carsten), 598 
oxygen upake, maternal and, effect of, in pregnant ewe (Clapp), 
А 208 


vasculature, gravid, responses of, to arterial levels of local anésthetic 
agents (Fishburne et al. » 753 


vo 


Vaginal contráceptüve, new, evaluation of (Stone and Cardinale), 635 
flora, quantitative bacteriology of, in vaginitis (Levison et al. ) 139 


964 .Subject index 


5 


Vaginal— Cont'd 
hysterectomy, possible method to reduce postoperative febrile mor- 
_ bidity following: Preoperative hot conization of cervix (Os- 
borne, Wright, and Dubay), 374 
simplified surgical technique for treatment of vault in (Hajj), 851 
(Clinical opinion) 

Vaginitis, quantitative bacteriology of vaginal flora in (Levison et al.), 
139 

Vasculature, gravid uterine, responses ‘of, to arterial levels of local 
anesthetic agents (Fishburne et al.), 753 

Vault, simplified surgical technique for treatment of, in vaginal hyster- 
ectomy (Hajj), 851 (Clinical opinion) 

Vein thrombophlebitis, puerperal ovarian, nonsurgical diagnosis and 
management of (Hughey, McElin, and Caprini), 461 
(Comm. in brief) 

„Venous sampling, bilateral ovarian, detection of estrogen-suppressible 
lipoid’ cell ovarian neoplasm by (Check et al.), 457 (Comm. 
in brief) 

‘thrombosis, deep, and pulmonary emboli, external pneumatic com- 
pression for prevention of (Barnes), 226 (Comm. in brief) 


Ventricular dysrhythmia, autosomal dominant, successful pregnancy, 


in patient with (Sachs and Van Iddekinge), 923 (Comm. in 
brief) 
Vincristine, ' Adriamycin, and dimethyl-triazeno-imidazole carboxi- 
mide, remission of uterine leiomyosarcomas treated with 
‚ (Azizi et al.), 379 


April 15, 1979 ` 


Ат. J. Obstet. t, Gynéol. 


Virus infection, genital herpes simplex, clinical course and diagnosis 
of, and evaluation of topical surfactant therapy (Vontver et 
al), 548 

Vulva, early cancer of, alternate approach to (DiSaia, Creasman, and 
Rich), 825 

` 
-W 

Water-borne contamination of intrauterine pressure transducers 
(Baker et al.), 923 (Current investigation) 

Wedge, inflatable, for prevention of aortocaval compression during 
pregnancy (Redick), 458 (Comm. in brief) 


> Weighing from 1,001 to 1,500 grams, obstetric factors influencing oùt- 


. come in infants (Paul, Koh, and Monfared), 503 
Weight, birth, genital mycoplasmas and, in offspring of primigravid 
^ women (Harriscn, Hurley, and deLouvois), 201 i 
fetal, estimation of, from ultrasonic measurements (McCallum and 
Brinkley), 195 
newborn body, its relation to: Antepartum determination of pre- 
ejection period of fetal cardiac cycle (Murata et al.), 515 
When in doubt, regulate (Edwards), 469 


X 


X short arm deletion in female subject with spontaneous sexual devel- 
^ opment (Barakat; Ances, and Fajer), 460 (Comm. in brief) 


- X-ray examinations, diagnostic, associations with, IV. Defects of cen- 


tral nervous systern in Finland (Granroth), 191 
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New! 
vailable - 
or the first time 


The Зе cumulative author and 
subject index to volumes 100-129 . 
(1968-1977) of the AMERICAN 
JOURNAL OF OBSTETRICS AND | 
GYNECOLOGY is now available for: 
your journal collection. It is a complete 
and comprehensive reference guide to 
over 28,000 pages of authoritative 
articles published in the Journal : 
during the past ten years. 





The world-renowned “Gray 
Journal” is the oldest specialty journal: 
devoted to obstetrics and gynecology. 


Now these influential papers, 
appearing between 1968-1977, have 
been cross-referenced to include 
over 23,100 subject entries. Each . ` 
entry lists the complete article title, 
author(s), volume, page, and year : of. 
publication. 





The author index lists more than 13,850 КТС from this period, 
along with respective article title, author- to- author referral, volume, page, 
and publication date: 


The 479-page index is handsomely presented i in a rust and gold cloth- 
` cover volume. It is a'must for every library concerned with obstetrics and 
gynecology. Send for your copy of this valuable reference today! 


479 pages, 84" X 11", price $28.75 




















a YES! | T J 
a Send me : copies of the Ten-year Cumulative Index (1968-1977) to 
a the AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY O My payment for $___ 
E (0126-6) at ps 75 each. . . | | is enclosed. (I understand 
$ : : : ze f Mosby will pay shipping 
E Name costs.) 
a f | à : ro 3 | [] Bill me later. (I understand | 
[| Address - : S Е .. -a shipping and handling | 4 
-B | o2 Е i charge will be added.) | 
` City =т= Se | Р E 
.* Complete and ‘mail today to The C. V» Mosby. Company, Atok Order Processing Dept., 4 | 
ыч 11830 Westline dustrial Drive, St. Louis, Mo. 63141: Pd : 
х “ашы m E - ` -Dm mw wm тш um un 9 (d 
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F lagyPmetronidazolg 250mg. | 





Warning 
Metronidazole has been shown to be carcinogenic in 
mice and possibly carcinogenic in rats. (See Warnings.) 
Unnecessary use of tte drug should be avoided. its use 
- Should be reserved fcr the conditions described in the 
indications section. 





— — r- 


Indications: For the treatment of symptomatic trichomoniasis In 
both females and males when the presence of the trichomona 
has 3een confirmed by appropriate laboratory procedures (wet 
smears and/or Cultures). Also for the treatment of asymptomati: 
females when the organism is associated with endocervicitis, 
cervicitis, or cervical erosion. 7. vaginalis Infection 15 a venereal 
disease and therefore, asymptomatic sexual partners of inm 
fected patients should be treated simultaneously if the organism 
is prasent. The decision 10 treat an asymptomatic male partner 
who has а negative culture or smear, or one in whom no culture 
has 3een attempted, 15 an individual one. In any event, the con- 
sort should be treated with Flagyl in cases of reinfection, Flagyl 
is also Indicated for acute intestinal amebiasis (amebic dys- 
entery) and for amebic liver abscess. 


Contraindications: Evidence or history of blood dyscrasia, active 
organic disease of the CNS, the first trimester of pregnancy 
and a hypersensitivity to metronidazole. 


Warnings: Flagyl should not be used in the first trimester of 
pregnancy (see Contraindications). Use with discretion during 
the second and third trimesters of pregnancy and restrict to 
those pregnant patients not cured by topical measures. Flagyl 
{metronidazole} is secreted in the breast milk of nursing mothers. 

is not known whether this can be injurious to the newborn. 
It used during lactation, an alternative method of feeding may 
be elected. А 
Note: Tumorigenicity Studies in Rodents. Metronidazole has 
shown evidence of tumorigenic activity in a number of studies 
involving chronic, oral administration Їп mice and rats. 

Most prominent among the effects in the mouse was the 
promotion of pulmonary tumorigenesis. This has been observad 
in all five reported studies in that species, Including one study 
in which the animals were dosed on an intermittent schedule 
(administration during every fourth week only). The published 
results of one of the mouse studies indicate increases in the 
incidence of malignant ymphomas as well as pulmonary neo- 
plasms associated with lifetime feeding of the drug. All these 
effects are statistically Significant. 

. Two long-term toxicity studies in the rat have been completed. 
There was a Statistically e nere increase in the incidence 
of various neoplasms, particularly mammary tumors, amcng 
female rats administered metronidazole over that noted in the 
concurrent female control groups, О f 

Two lifetime tumorigenicity studies in hamsters have been 
performed and reported to be negative. 

Metronidazole has been reported to potentiate the anticoag- 
шат: effect of coumarin and warfarin resulting in a prolongation 
or arothrombin time. This possible drug interaction should be 
considered when Flagyl is prescribed for patients on this type 
of anticoagulant therapy 


Precautions: Mild leukopenia has been reported during Flagyl 
use; total and differential leukocyte counts are recommended 
before and after treatment with the бш. especially if a second 
course is necessary. Avoid alcoholic beverages during Flegyi 
therapy because abdoriinal cramps, nausea, vomiting, head- 
aches and ftushing may occur, Discontinue Flagyl promptly if 
abnormal ipie Signs occur. Exacerbatión of moniliasis 
may occur. In amebic {Iver abscess, aspirate pus during metroni- 
dazole therapy. 

Adverse Reactions: Nausea, headache, anorexia, vomiting diar- 
rhea, epigastric distress, abdominal cramping, constipal lon, a 
metallic, sharp and unpleasant taste, furry tongue, glossitis and 
stomatitis possibly associated with a Sudden overgrowth of 
Candida, exacerbation of vaginal candidiasis, an occasional 
reversible moderate leukopenia, dizziness, incoordination and 
ataxla, numbness or paresthesia of an extremity, fleeting joint 
pains, confusion, irritability, depression, insomnia, mild ery- 
thematous eruptions, "weakness, urticaria, flushing, nasi 
Congestion, dryness oi the mouth, vagina or vulva, pruritus, 
dysuria, cystitis, a sense of pelvic pressure, dyspareunia, fever, 
polyuria, incontinence, decrease of libido, proctitis, pyuria and 
darkened urine have cccurred in patients receiving the drug. 
Patients receiving Flagyl may experience abdominal distress, 
nausea, vomiting, flushíng or headache if alcoholic Devereges 
ar» consumed. The taste of alcoholic beverages may also be 
modifled. Flattening of the T-wave may be seen in ECG tracings. 
Dosage and Administration: For Trichomoniasis: The recom. 
manded dosage for both male and female is one 250-mg. tablet 
yd three times daily for seven days. When repeat courses of 
the drug are required, it is recommended that an interval of 4 to 6 
weeks elapse between courses and that the presence of the 
tr chomonad be reconfirmed by appropriate laboratory measures. 
Total and differential leukocyte counts should be made бе“оге, 
during and after retreatment. The male consort should be treated 
in any event in cases of reinfection. 

Far Amebiasis: Adults: For acute Intestinal amebiasis, 750 mg. 
orally three times daily for 5 to 10 days. 

For amebie liver abscess: Adults: 500 mg. or 750 mg. crally 
three times daily for 5 to 10 days. f 

- Children: 35 to 50 mg./kg. of body weight/24 hours, divided 
into three doses, orally for 10 days. 


Searle & Co. ; 
SEARLE San Juan, Puerto Rico 00936 ^ 
Address medical inquiries to: 
G. D. Searle & Co. 
Medical Communications Department, Box 5110 
Chicago, Illinois 60680 


-If men suffered from the 
ymptoms of trichomoniasis, - 
they'd appreciate Flagyl. 


(metronidazole) 


Women with trichomoniasis 
have been grateful for the bene- 
fits of Flagyl therapy for over a p" 
decade. Most men have no symp* 
toms and are not even aware that 
they have contracted trichomo- 
niasis, so they rarely appreciate 
Flagyl. Unless both sexual part- 
ners are diagnosed and treated 
simultaneously, reinfection from 
the consort is a probability (the 
"ping-pong effect 

In the female, trichomoniasis is 
a multiorgan disease. Tricho- 
monads invade the vagina and 
are often deeply entrenched in 
the endocervix, Skene's and 
Bartholin's glands, the urethra 
and the bladder. Only the sys- 
temic action of Flagyl can elimi- 
nate trichomonads from these 
sequestered sites. 

In the male, only Flagyl can 
effectively eliminate trichomonads 
from the male genitourinary tract 

Thus, for the female F lagy! is 
the treatment of choice. For the 
male it is the only choice. And 
that's something they both can 
appreciate! 


Flagyl 


(metronidazole) 
250-mg. tablets 


Searle & Co. 
SEARLE San Juan, Puerto Rico 00936 














Please see adjacent page for brief 
summary of prescribing information 642 
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Sure as a new day wil dawn, 
Peri-Colace works with gentle, proven predictability 


PERI-COLACE combines the gentle 
laxative and effective stool softener 
so often needed when bowel motility 
is depressed. PERI-COLACE acts gently 
to induce ‘peristalsis, while the stool- 
softening agent lets natural intestinal 
water permeate stools. 


PERI-COLACE is predictable—gentle 
evacuation usually occurs within 8 to 
12 hours. It is useful in obstetrical 
patients, as wel! as in geriatrics, pre- 
and postoperatiwe patients, the con- 
valescent, in patients with medication- 
related suppression of bowel motility 
and children. s 





PERI-COLACE —gentle, proven, pre-} 
dictable. In capsule and liquid forms; 


PERIGOLAG 


casanthranol and dioctyl sodium sulfosuccinat 


Gentle laxative plus stool softene 






Mead jinem р. 


PHARMACEUTICAL DIVISION 


